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PREFACE. 


A  NEW  edition  of  Mr.  Parrish's  standard  work  has  been  rendered  an 
'^  imperative  necessity,  not  only  by  the  late  revision  of  the  U.  S. 
Pharmacopoeia,  but  also  by  the  great  advance  in  chemical  and  j)harma- 
ceutical  science  within  the  last  decade. 

The  changes  thus  required  have  rendered  the  task  of  the  editor  by 
no  means  light,  and  have  considerably  increased  the  size  of  the  volume, 
in  spite  of  earnest  efforts  at  condensation  and  the  omission  of  all  obso- 
lete matter.  The  new  preparations  of  the  Pharmacopoeia  have  been 
introduced,  together  with  its  tests  for  chemical  and  officinal  compounds, 
and  its  system  of  parts  by  weight  in  place  of  definite  quantities.  The 
entire  chemical  section  has  been  rearranged  in  conformity  with  the  present 
views  of  that  science,  and  the  subject  of  testing,  both  qualitative  and 
quantitative,  has  been  rendered  as  complete  as  the  scope  of  the  work 
would  permit  and  the  wants  of  students  are  likely  to  require.  All 
general  pharmaceutical  and  chemical  processes  have  been  arranged  in  a 
separate  part,  thus  facilitating  reference  and  avoiding  repetition,  while 
special  apparatus  for  particular  classes  of  preparations  has  been  placed 
under  those  classes.  The  syllabi,  which  proved  so  valuable  a  feature  of 
previous  editions,  and  on  which  Professor  Maisch  bestowed  so  much 
care,  have  been  retained ;  many  of  them  have  been  rewritten  and  new 
ones  introduced.  All  new  remedies  of  interest  have  been  added,  and  in 
the  chapter  on  Elixirs  some  new  formulas  of  much  popularity  have 
been  given. 

The  Editor  need  only  add  that  he  has  spared  no  labor  or  care,  in  the 
hope  of  rendering  the  work  as  acceptable  as  it  has  hitherto  proved  to 
the  student  and  pharmaceutist,  and  he  takes  the  opportunity  of  expres- 
sing his  thanks  to  his  friend  Mr.  G.  M.  Beringer  for  his  assistance,  not 
only  in  the  arrangement  of  the  large  amount  of  new  material  thus 
brought  together,  but  for  the  careful  examination  of  the  proofs. 

Philadelphia,  December,  1883. 

(V) 


HINTS 


TOWARD   THE 


STUDY  OF  AND  REFERENCE  TO  THE  WORK. 


The  syllabi  are  adapted  to  the  student,  and  may  be  used  by  teachers 
of  materia  medica  and  pharmacy  as  affording  classifications  of  the  officinal 
preparations. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipu- 
lator; they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in 
compounding. 

Comments  upon  the  uses  and  properties  of  the  officinal  preparations 
follow  the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  Part  III.  and  in  several  chapters  of  Part  VII. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  their 
composition,  most  prominent  properties,  and  doses;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale,  in 
tlie  text. 

In  consulting  the  index,  the  most  ready  method  of  finding  a  prepara- 
tion is  to  refer  to  the  class  to  which  it  belongs — a  salt  is  best  found  under 
the  Latin  name  of  its  base. 
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PRACTICAL    PHARMACY. 


PART  I. 

FURNITURE   AND   IMPLEMENTS. 


CHAPTER    I. 

ARRANGEMENT  OF  DISPENSING  STORE. 

NO  directions  can  be  g;iveu  to  suit  all  conditions  and  circumstances  for 
the  arrangement  of  the  pharmaceutical  store.  The  most  common 
limit  to  completeness  in  this  is  want  of  capital.  Pharmacy  is  a  profes- 
sion in  which  knowledge,  skill,  and  integrity  constitute  the  leading  ele- 
ments of  success,  and  most  of  those  entering  it,  who,  from  want  of 
experience  consult  a  work  of  this  kind  for  advice,  are  limited  to  a 
few  thousand  dollars,  which  it  is  very  important  to  economize.  What 
is  here  offered  has  the  merit  of  being  disinterested  and  the  result  of 
much  experience  and  observation,  but  completeness  is  not  claimed  lor  it. 
Druggists'  sunclrymeu  and  wholesale  drug  houses  issue  illustrated  and 
priced  catalogues,  in  which  are  described  many  articles  of  use  and  orna- 
ment which  would  unnecessarily  cumber  these  pages ;  they  are  freely 
accessible  to  all  buyers. 

The  chief  objects  of  the  arrangement  of  the  store  are  the  proper  pres- 
ervation of  the  goods  in  suitable  quantities,  and  in  positions  readily 
accessible  to  those  engaged  in  selling  them,  and  the  tasteful  and  attrac- 
tive display  of  such  as  address  themselves  to  the  fancy  of  customers. 

The  goods  ordinarily  contained  in  a  pharmaceutical  or  dispensing  shop 
in  the  United  States,  consist,  1st'  of  crude  drugs  of  vegetable  and  animal 
origin,  in  which  are  included  many  articles  not  used  in  medicine,  but 
appropriately  associated  with  medicines  in  the  stock  of  a  drug  store, 
chiefly  emj^loyed  in  dyeing,  in  the  arts,  and  in  domestic  economy ;  2d, 
chemicals,  including  some  drugs,  the  chief  uses  of  which  are  outside  the 
range  of  medicine  ;  3d,  pharmaceutic  preparations  in  great  variety ;  4th, 
proprietary  articles  ;  5th,  toilet  articles  and  perfumery  ;  6th,  articles  of 
diet  for  invalids  and  infants  ;  7th,  apparatus  for  administering  medi- 
cines, nursing  bottles,  etc.  To  these  are  added,  in  most  stores,  soda 
water  on  draught,  and,  in  many,  a  variety  of  so-called  fancy  articles  not 
easily  classified. 
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How  to  (lispiisc  of  tlicso  to  the  Ix'st  :ulvanta«>:<'  in  tlic  .store  is  the 
poiut  now  under  considfi'ation.  Tlit'  most  ol)vious  method  is  to  take 
pattern  hy  a  stori'  ah-i-ady  fui-nished,  hut  much  may  he  trained  hv  eon- 
sideriiii;  the  recjuirenieuts  ol"  the  j-iise  and  seeking  t(»  impi'oveon  tlie  old 
niethotls. 

Stores  furnished  twenty  yeai"s  a<!:o  have  numerous  (h'awers,  sometimes 
a  hundred  or  more,  eliieHy  for  thi-  storaije  of  tlie  first  of  the  ahove 
ehisses  ;  m-easionally  these  w<'re  hned  with  tin,  a  useful  precaution  in 
tliose  desijjned  for  the  irum-resius,  oleo-resiiis,  and  the  more  perishable 
herbs  and  leaves.  A  nKxlern  iiuprovetnent  is  to  substitute  for  many  of 
the  di-.iwei's  tin  cans  neatly  and  uniforndy  j)aiiited  and  labell(Hl.  Fip;. 
1  exhibits  a  ause  oi"  drawers  such  as  are  manufaetui-ed  on  a  larj>e  scale, 

Fig.  1. 
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Case  of  Drawers. 

where  lumber  is  cheaji,  with  the  aid  of  niortisiu":  machines,  finished  anil 
faced  with  black  walnut. 

They  are  chiefly  reconiniended  by  their  eheapne.ss,  costing  much  le&s 
than  similar  drawers  made  by  a  carpenter  even  under  iavorable  circum- 
stances. The  material  best  suited  to  make  the.se  drawers  of  is  Mell- 
seasoned  po})lar  or  cleiui  white  pine.  It  is  to  be  remembered,  however, 
that  such  drapers  as  are  here  described  are  uot  made  well  and  smoothly 
enough  to  meet  the  requirements  of  a  very  particular  pharmacist.  The 
si/A'S  found  most  convenient  lor  the  generality  of  retail  stores  are  5?s 
inches  deep,  0  inches  wide,  and  10  inches  long.  The  back  and  bottom 
of  the  frame  or  ca.se  in  \\hich  the  drawers  are  ])laced  should  be  covered 
with  tin  or  galvanized  iron,  to  prevent  rats  and  mice  from  injuring  the 
drugs  placed  in  the  drawers.  The  drawer-pidls  are  sometimes  made  of 
iron  with  an  o))en  frame  for  inserting  a  gla.ss  label  ;  but  most  of  the 
patterns  are  objectionable,  from  the  careless  manner  in  which  the  label 
hjis  been  fitted  to  the  frame;  the  gla.ss  is  also  liable  to  be  broken  by 
rough  usage.  Paper  labels  are  j^ublished  in  a  variety  of  styles  and 
patt(Tns  designed  for  drawers,  cans,  and  bottles;  they  are  veiy  f'heap, 
and  serve  a  go<Ml  ]iurj)ose  where  cheapne.«is  is  the  leading  motive.  To 
be  serviceable  they  nui.st  be  sized  with  a  solutI(»M  of  giun-arabic  or  isin- 
glass, and  after  having  been  thoroughly  dried  shotdd  be  varni.shed  with 
white  co))al  varnish. 

A  gilt  label  ]>ainted  directly  ujvm  the  drawer,  although  an  old  .style, 
is  jX'rhaps  the  best.  It  is  not  always  convenient  to  have  this  put  on  by 
an  expert  sign  painter,  and  a  good  method  is  to  obtain  a  ])lain  gla.ss  sign 
and  cement  this  ujh.u  the  drawer-front  in  a  way  hereafter  described  for 
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Cans  (standing  top  and  rouml). 


bottles,  la  this  casc!,  the  drawer-pull  may  Ix;  dispensed  with  by  hollow- 
ing a  suitable  slit  on  the  lower  edge  ot"  the  drawer  to  allow  of  the  fingers 
being  inserted.  A  glass  plate,  lettered  on  the  back  and  silvered  or  gilded, 
as  may  be  preferred,  let  into  the  drawer-front  so  as  to  be  flush  with  it, 
makes  one  of  the  most  permanent  and  brilliant  labels  attainable. 

Figs.  2  and  3  represent  japanned  tin  cans,  well  suited  to  replace  the 
drawei-s  for  such  substances  as  flaxseed  meal,  mustard  flour,  and  arrow- 
root, which  woidd  require  a  gallon  size. 
Fig.  2,  vanilla,  saffron,  lavender-flowers, 
rosemary,  and  the  like,  which,  in  a  strictly 
retail  store,  might  be  placed  in  the  quart  size. 
When  made  of  the  pattern  of  Fig.  3,  the 
lids  should  be  large  enougli  to  sli]>  easily  on 
to  the  cans,  which  should  be  slightly  taper- 
ing near  the  top,  so  that  when  the  lid  is 
evenly  raised  the  weight  of  the  can  and  its 
contents  will  cause  it  to  drop  on  to  the 
counter.  These  cans  should  be  lac(piered  on 
the  inside,  to  prevent  rusting. 

Only  those  drugs  which  are  bought  in  considerable  quantities  will 
require  duplicate  cans,  or  other  vessels,  in  the  store-room  or  cellar,  and 
where  a  single  receptacle  is  provided,  it  should  be  of  the  size  to  hold 
the  whole  amount  purchased  at  one  time.  It  is  very  objectionable  to 
allow  paper  packages  of  a  variety  of  drugs  to  accumulate  in  a  large 
drawer  or  other  receptacle ;  beside  the  danger  of  the  duplicate  package 
being  overlooked  or  forgotten,  when  the  proper  drawer  or  can  is  to  be 
replenished,  the  contact  of  one  package  with  another  is  often  injurious 
to  both. 

A  few  articles,  such  as  carrageen,  Iceland  moss,  and  hops,  unpressed, 
are  so  bulky  as  to  require  especially  large  receptacles  in  the  store ;  for 
these  a  few  cans  of  extra  size  should  be  appropriately  located,  so  as  not 
too  much  to  break  in  upon  the  general  plan. 

It  would  extend  this  chapter  too  much  to  give  a  list  of  drawers,  cans, 
and  bottles,  and  their  a])propriate  sizes.  The  experience  obtained  dur- 
ing apprenticeship,  with  an  intelligent  view  of  the  population  and 
general  cliaracteristics  of  the  location  selected,  will  give  some  idea  of 
the  shop  furniture  to  be  provided  and  the  stock  to  l^e  purciiased.  To 
some,  the  proper  advi(.'e  ^vould  be  to  buy  very  cautiously,  leaving  room 
for  improvement  as  the  busine-ss  develops ;  others  would  require  to  be 
remindc'd  of  the  importance  of  having  every  facility  for  business  in 
advance,  giving  the  idea  of  completeness  the  first  place  in  the  mind. 

Drugs  are  best  kept  in  cans  and  drawers.  Chemicals  are  almost 
universally  kept  in  gla.ss  bottles,  excepting  borax,  potash,  saltpetre, 
pearlash,  Glauber  salts,  Epsom  salts,  muriate  of  ammonia,  carl)onate  of 
ammonia,  and  a  few  others  sometimes  sold  in  quantities  of  several 
pounds ;  drawers  and  tin  cans  are  unsuited  to  some  of  these,  and  a  few 
stoneware  jars,  with  suitable  tight  corks  or  caps,  should  be  located  for 
their  reception  out  of  sight,  but  not  too  far  from  the  dispensing  counter. 

Most  of  the  chemicals  should  lie  kept  in  fjuart  salt-mouth  l)ottles  on 
the  shelves;  these  hold   from  one   to  three  pounds  of  ordinary  salts. 
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Sonic  (»r  the  iiioiT  costly  s:i Its,  swell  as  io<li(l('  and  Id-omidi-  of"  jiotassiuiu 
ami  chloral  liy<li*ate,  are  as  wt'll  kept  in  pint  salt-nioinlis  ;  then  there 
arc  a  t'cw,  such  as  iron  hy  hydrogen,  the  chlorides  and  iodides  of  inci*- 
cury,  the  salts  ot"  hisnnuh,  snlphates  «»1"  (punia  and  cinehonia,  which 
juv  appropriately  kept  in  liall"-})int  and  fonr-onnce  salt-months.  Those 
whii-h  liiilit  atVcct  shonld  he  kept  in  hottlesot"  dark  ami )cr-colored  glass. 

The  practice  ot"  kecpinu'  the  ordinary  small  crystals  and  crvstalline 
po\v«lers  in  the  ori<:;inal  j)acka<i;es  sent  ont  hy  the  manni"actnrci"s  is  not 
withont  advanta*:-es,  hnt  recpiires  they  shonld  he  kejit  in  a  chemical  case, 
and  this,  when  open  to  view,  fails  toinipivss  with  an  idea  of  systematic 
arrani;-crnent  and  care.  On  the  whole,  it  seems  best  to  provide  a  rej^u- 
larlv  lalKlled  shop-hottle  i"or  each  of"  the  chemicals,  and  to  keep  the 
ori*;inal  })ackaiics  as  dn[)licate  bottles  in  a  chemit-al  case.  Of'  the 
several  kinds  of  salt-months,  that  shown  in  Fig.  4  is  the  most  pojtnlar. 

The  shape  of  the  bottle,  whether  square  shoulder  or  round  shoulder, 
and  wh(>ther  relatively  tall  or  short,  may  be  jiarlially  determined  by 
the  height  of  the  shelves,  but  is  rather  a  matter  of  taste  than  of  utility  ; 
the  Meight  of  the  bottle  is,  however,  of  importauce  as  determining  its 
strength. 


Fig.  4. 
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Fig.  5. 


Salt-mouth  mushrfiom 
stopper. 


Tincture  mushroom 
stopper. 


F'lfi.  (i. 


Oil  liottlo. 


Pxtttles  made  in  a  mould  have  a  less  elegant  surface,  but  are  more 
uniform  in  shaju-,  than  blown  bottles.  Since  the  invention  of  cylin- 
drical nK)ulds  of  solid  iron,  so  thick  as  to  retain  the  heat  of"  the  succes- 
sive charges  of  fused  glass  blown  into  them,  the  unpolished  surface 
formerly  produced  by  the  sudden  chilling  of  the  glass  on  contact  with 
the  mould  has  been  greatly  obviated,  and  a  handsome  bottle  is  the  result. 

Most  of  tiie  numerous  lifjuid  pharmaceutical  pr<'paratious  are  kept  in 
i)ottles  such  as  are  here  figured,  called  Tincture  Bottles.  The  present 
prevailing  style  is  the  mushroom  stopper,  Figs.  4  and  5. 

]"^ig.  (i  rej)rescnts  a  i)ottle  which  is  admirably  contrived  to  keep  fixed 
oils,  f"or  the  pnrjxtse  of  dis])ensing.  The  li|>  of  the  bctttle  is  furnished 
with  a  flange  nearly  at  right  angles  to  it,  which  is  ground  on  the  outer 
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surface,  so  as  to  fit  a  cap  shown  separately  in  the  right  hand  figure. 
Into  the  neck  of  the  bottle  is  inserted  a  ground  glass  stopper,  also 
shown  separately  in  the  drawing,  which  is  perforated  by  a  lipped  tube, 
and  has  upon  the  side  opposite  tiie  lip  a  groove  for  the  admission  of  air 
in  pouring  out  the  oil. 

The  object  of  this  arrangement  will  be  obvious.  In  drawing  oil 
from  the  bottle  it  flows  through  the  tubed  stopper,  running  in  a  thin 
stream  from  the  lip,  and  any  portion  which  runs  down  the  outside  col- 
lects in  the  gutter  formed  by  the  outer  lip  and  runs  Ijack  into  the  bottle 
through  the  groove  in  the  side  of  the  stopper.  The  cap  keeps  this  oily 
portion  from  becomdng  dusty,  and  protects  the  contents  from  the  action 
of  the  air.  A  bottle  of  this  description  may  be  used  Avithout  becoming 
greasy  on  the  outside. 

Fig.  7  represents  a  tin  vessel  for  dispensing  fixed  oils ;  the  lip  around 
the  neck  of  the  can  collects  the  waste  oil,  which  flows  back  through  a 
small  hole  into  the  vessel.     It  is  covered  by  a   tin  cap,  shown  in  the 
dra^ving,  and  is  a  cheap  and  durable  sub- 
stitute for  the  oil  bottle,  especially  adapted 
sizes   and    for   oils   retailed  in 

pur- 


to  larger 


manufacturing 


furniture    bottle  de- 
syrups.     In  place  of 


ing  over  on  to 
air-tight. 


Oil-can  with  cap. 


Syrup  bottle, 
loose  stopper. 


large  quantities  for 
poses. 

Fig.  8   shows   a 
signed  for  keeping 

the  ordinary  tightly-fitting  ground  stop- 
per, a  loose  stopper  of  glass  is  supported 
in  the  neck  by  a  bulb  resting  on  the  lip, 
which  is  so  flared  as  to  cause  a  syrup  to 
flow  back  into  the  bottle  instead  of  flow- 
the  outside.  Though  not 
these  are  sufficiently  closed  to 
keep  out  the  dust,  which  is  sufficient  for 
ordinary  dispensing  purposes. 

The  use  of  colored  bottles  has  been 
recommended  in  furnishing  the  shelves  of  the  shop  and  laboratory,  as 
tending  to  prevent  the  destructive  influence  of  light  on  some  salts  of 
mercury  and  silver,  and  on  certain  organic  substances,  volatile  oils,  and 
tinctures.  Of  the  various  colors  which  have  been  recommended,  blue 
was  formerly  preferred,  though  recent  authorities  maintain  that  blue 
has  no  action  on  the  chemical  rays,  and  advocate  the  adoj^tion  of  dark 
amber-colored  glass  as  the  best  adapted  to  prevent  the  injurious  effect 
of  light.  Some  photographers  successfully  protect  the  apartments  in 
which  they  conduct  their  delicate  manipulations  by  glass  of  this  color, 
which  suggests  its  use  in  the  manufacture  of  furniture  bottles  requir- 
ing such  precautions.  The  free  access  of  light  may  be  prevented  by  a 
coating  of  black  varnish,  or  by  the  less  elegant  method  of  pasting  over 
the  surface  some  dark-colored  paper. 

In  the  case  of  bottles,  displayed  on  the  shelves,  gilt  labels  are  now 
very  generally  used.  An  appropriately-shaped  space  upon  the  bottle  is 
sometimes  gilded  and  then  put  into  the  fire  so  as  to  fase  a  thin  coating 

put  on  with  paint;  but 


of  glass  over 


it,  and  the  letters  are  afterwards 
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Glass  label. 


this  is  a  very  ex|KMisiv('  pro('o>w  of  ^ildino:.  A  mow  commou  nicrliod 
is  to  applv  tlic  ixoM  on  the  under  siirfhcc  of  a  curved  irlass  lalxl,  on 
whieh  tJie  lettei*s  iuive  been  previously  j»aiiiteil  Waekward,  then  to eeiuent 

this  on  the  bottle  with  a  dark-colored  ceiueut.  The 
eenieut  is  e(»Juposed  of  li  parts  of  resin  and  1  of  wax. 
One  of  the  advantages  of  this  iiieth(Hl  is  that  the 
labels  can  be  prepared  systeniaticallv  l»v  expert  let- 
terers,  then  sent  to  the  requii-ed  ])lace  and  a]>plie(l 
to  the  bottles  ut  leisure.  They  can  also  be  removed 
at  any  time  by  the  apj)lieation  of  sufficient  heat  to 
soften  the  cement.  The  exj)osed  surface  of  the 
glass  is  free  from  paint  or  gildii.ji:,  and  may  be  cleaned  and  polished 
without  injury.  ()n  moulded  bottles  there  is  sometimes  an  indented 
label-spacx"  to  hold  a  lilass  label  ol'  the  kind  described,  so  a.s  to  briiijr 
the  surface  ol"  the  label  nearly  into  a  line  with  thw  bottle,  but  to  secure 
this  is  not  practicable  in  making  blown  bottles. 

Bottles  for  acids  are  veiy  commouly  made  in  moulds  with  the  name 
of  the  acid  blown  in  the  glass,  or  it  is  not  uuconnuon  to  engrave  the 
name  of  the  acid  upon  the  surface  (»f  blown  glass  bottles,  as 
in  Fig.  10.  The  new  process  for  etching  on  gla.^s  with  a 
strong  current  of  sand  is  quite  applicalde  to  this,  method  ;  the 
use  of  fluoric  acid  does  not  ])roduce  a  sufficiently  sharp  and 
eons])iciious  label. 

The  use  of  printed  ]iaper  lalu'ls  is  so  nuich  less  exjiensive 
than  either  kind  heretofore  mentioned,  that  it  still  ])revails 
in  a  large  class  of  stores,  especially  in  the  rural  districts  and 
suburbs  of  the  cities.  To  meet  the  demand  for  these,  and 
to  ])romote  the  use  of  correct  nomenclature,  the  Philadelphia 
College  of  Pharmacy  formerly  ])ublislu'd  sevei'al  sets  of 
Acid  bottle.  Latin  shop-labels  for  drawers  and  l)ottles,  each  set  containing 
an  assortment  embracing  several  different  sizes,  according 
as  the  articles  are  usually  kept  in  large  or  small  (piautities.  These 
had  a  large  s:ile,  and  it  is  an  interesting  item  in  the  history  of  this  j)ioneer 
institution  for  pharmaceutical  education,  that  during  a  period  of  great 
monetary  embarra.ssmeut,  the  ])ublication  of  Ijatiii  labels  wiis  one  of  its 
leading  pecuniary  resources.  The  enterprise  of  rival  ])rinters  and  lithog- 
raphei-s  has  of  late  veal's  jiut  improved  sets  into  the  market,  and  the 
College  has,  for  the  ]>resent,  ceased  any  further  connection  with  the  l)usi- 
ness,  than  to  continue  editing  its  own  edition,  j)ublished  by  Ketterlinus, 
of  Philadelphia. 

After  having  pjtsted  the  label  on  the  bottle  or  drawer,  by  means  of 
mucilage  of  tragacanth,  or  other  convenient  ])aste,  and  stretched  it 
tightly  over  the  part,  it  should  be  smoothed  by  laying  a  piece  of  thin 
paper  upon  it,  and  j>ressing  it  uniformly  with  the  thumb.  When  it  has 
become  dry,  it  may  be  sized  by  jiainting  over  it  a  thin  coating  of  clear 
mucilage  of  gum-arabic.  This  should  extend  a  veiy  little  over  the 
edges  of  the  label.  It  should  then  be  dried  again,  and  varnished  with 
spirit  varnish  ;  this  not  only  imj)roves  the  ap[)earance  ol"  the  label,  but 
renders  it  durable  and  imj)ervious  to  moisture. 

It  is  castomaiy  in  the  arrangement  of  a  store  to  place  the  drawers 
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immediately  above  the  waslibourd  to  the  height  of  about  3  feet,  and  to 
surmount  it  by  the  shelving  on  which  the  bottles  are  placed.  Where 
practicable  the  shelving  should  be  limited  in  height  so  that  the  top  row 
of  bottles  should  not  exceed  (j  feet  9  inches.  It  can  then  be  reached 
from  the  floor;  the  corni(!e  or  finish  surmounting  the  whole  maybe 
light  or  heavy,  according  to  taste  and  the  height  of  the  ceiling.  Fig.  11, 
which  is  drawn  3'g  of  the  full  size,  shows  the  arnmgement  of  a  section 
(^•orresponding  with  a  section  of  dra^vers  shown  in  Fig.  1 .  The  top  and 
shelves  are  here  supported  by  uprights  of  the  same  width  as  the  shelves, 
and  faced  by  an  appropriate  moulding,  it  will  be  seen  by  its  length, 


Fig.  11. 


Section  of  shelves. 


which  is  5  feet  8  inches,  that  it  will  allow  of  12  half-gallon  and  32 
quart  bottles ;  if  a  row  of  pints  were  added,  it  would  contain  64  bottles, 
but  it  would  not  come  within  the  prescribed  height,  and  would  require 
a  movable  stepladder  or  stool  to  be  always  at  hand.  Where  the  top 
shelf  is  just  beyond  reach  from  the  floor,  a  permanent  step  is  sometimes 
laid  along  the  whole  length,  just  high  enough  to  escape  the  bottom 
drawer.  Perhaps  in  a  majority  of  instances  it  is  rather  impracticable  to 
limit  the  height  of  the  shelving  as  above  indicated,  on  account  of  limited 
^vall  space ;  but  another  expedient  would  be 
to  lower  the  height  of  the  draAvers  by  omit- 
ting one  range,  and  thus  obtain  room  for 
another  shelf  of  bottles  within  the  limit.  A 
saving  of  wall  space  is  also  obtained  by  omit- 
ting the  uprights  and  pilasters,  and  securing 
the  shelves  from  behind.  Fio;.  12  shows  an 
iron  bracket  used  for  this  purpose;  these 
are  made  of  various  sizes  and  })atterns,  and, 
being  larger  in  one  direction  than  another,  Sheif  bracket. 


Fiii.   12. 
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limy  servo  by  rcvcrsinij^  tlu'in  for  sustaiiiint:-  :i  narrow  or  coinparn- 
tivi'ly  wide  slicll".  Tlic  width  ot"  a  rani;L'  of  slu'lvrs  is  geiu'rallv 
miilonn,  ami  tlots  not  (.'Xccrd  7  inclics,  and  is  siiHicicnt  for  the  larircst 
bottles.  The  omission  of  the  nj)ri«::hts  iHMjnircs  that  the  shelves  should 
be  u]ion  the  s;une  level  alon<>;  the  whole  line  of  the  wall,  and  thus  o;iv- 
inir  eontinnous  nintres  of  bottles  of  the  same  size  and  stvle.  \\'here  the 
bottles  are  handsome  and  handsomely  lalu'lled,  this  looks  verv  well. 
It  also  favors  an  ali)hai)etieal  arranjjjement,  lie<rinninii'  at  A  on  each 
shelf  and  ranue  of  drawei>j,  and  runninu;  baekwaid  i'roin  the  front  of 
the  store.  The  material  of  the  shelvin-:-  will  be  rei>;idated  partly  by 
ideas  of  expense,  and  in  many  first-<lass  stores  in  the  United  States 
oile<l  blaek  walnut  is  beinir  sul)siituted  tor  painted  i)ine,  and  eertainlv 
has  a  more  substantial  and  rich  a|)])earanee.  Formi'rly  the  bottom  row 
of  bottles  was  of  two-i;allon  size,  then  succeeded  tiallons,  half-frallons. 
and  quarts,  and  in  separate  sections  Hve  or  six  narrow  shelves  of  pint> 
and  half-Joints,  reachimr  from  the  bottom  to  the  same  heitrht.  These 
serve  to  break  the  uniformity,  and  briii*::  many  important  articles,  which 
are  kept  in  small  quantities,  w'ithin  convenient  reach;  the  rarer  articles 
on  the  top  shelves  are  reached  by  a  ladder.  This  has  recently  been  so 
far  ehanii'ed  as  to  omit  the  larger  bottles;  a  few  half-irallon  salt-mouths 
occnj)v  the  first  shelf,  and  quart  salt-mouths  and  tinctures  the  two  shelves 
above;  the  })ints  and  half-})ints  are  either  ])laced  in  sej)arate  sections 
or  ai'ranjxed  in  a  prescription  case  with  four-  and  two-ounce  bottles, 
some  of  which  arc  duplicates  of  the  larger  bottles,  and  others  calcu- 
lated to  contain  the  whole  amount  of  stock  of  their  respective  eon- 
tents. 

Cases. — Part  of  the  w  all  space  in  a  dispensing  store  is  usually  devoted 
to  cases  for  projirietarv  articles,  perfiunery,  and  jirej)arations  put  uj)  and 
labelled  ready  for  sale.  Sometimes  these  are  on  tlu;  top  of  the  cases  of 
drawei-s,  under  the  bottles,  but  more  frecpiently  they  break  the  uni- 
formity of  the  continuous  lines  of  bottles,  sometimes  affording  a  con- 
venient division  between  salt-mouths  and  tinctures;  or  they  may  occupy 
the  whole  of  one  side  or  end  of  the  store  to  the  exclusion  of  the  furni- 
ture bottles.  In  the  storage  of  this  class  of  goods,  one  object  is  to  keep 
them  in  full  view  of  customers ;  to  this  end  show-cases  are  also  disposed 
upon  the  counters  and  even  in  the  windows,  and  it  is  found  by  expe- 
rience that  goods  so  displayed,  to  use  the  commercial  ]>hrase,  sell  them- 
selves. The  professional  idea  of  a  ))harmacy  or  dispensing  store  is 
rather  adverse  to  the  extensive  sale  of  ^oods  not  direetiv  demanded  bv 
the  exigencies  of  sickness;  but  it  nuist  be  admitted  that  the  public 
expectation  and  demand  is  that  the  ])harmacist  should  su])ply  a  great 
variety  of  ai'ticles  touching  onlv  indirectlv  u])on  his  ostensible  pursuit, 
and  it  is  undoubtedly  true  that  a  large  mniiber  of  ])harmaeists  through- 
out the  United  States  owe  the  ability  to  conduct  their  business  pr()fital)ly 
to  the  demand  u|)on  them  foi-  proprietai-y  articles  and  articles  of  utility 
and  ornament  <<>nneete(l  with  the  toilet.  The  vicinitv  of  these  to  the 
counter  and  till  will  diminisii  tlu-  disturbance  of  disjiensing  operations 
in  times  of  unusual  ])ressure  of  business  ;  but  it  should  not  be  forgotten, 
as  in  keeping  with  the  general  objects  of  the  store,  to  bring  into  equal 
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prominence  such  familiar  and  attractive  drugs  as  will  be  recognized  and 
appreciated  by  intelligent  ciLstoniers. 

Cut-glass  jars  of  choice  gum-arabic,  tragacanth,  liquorice,  ichthvo- 
calla,  vanilla,  rhubarb,  and  French  rose  may  well  occupy  conspicuous 
positions  in  the  store.  The  globes  of  colored  liquids,  which  have  been 
from  time  immemorial  insignia  of  the  craft,  are  generally  mounted  on 
brackets.  Care  should  be  taivcn  to  have  these  liquids  to  contain  sufficient 
alcohol  or  glvcerine  to  ]>revent  their  freezing  and  bursting  the  globes,  and 
discharging  their  contents  perhaps  over  valuable  goods.  Careful  experi- 
ments made  by  Mr.  C  Bullock  show  that  a  mixture  of 

1  part  of  glycerine  with  15  parts  of  water  freezes  at  30°F. 
9  "  "  14  •'  "  24°F 

3  "  "  13  "  "  18°F. 

4  "  "  12  "  "  io°r. 

The  drawers,  salt-mouth  and  tincture  bottles,  upright  and  flat  cases, 
and  fancy  jars  for  the  counters  and  windows  will  accommodate  such  of 
the  ordinary  drugs  as  are  sightly  and  desirable  to  be  kept  in  proximity 
to  the  dispensing  counter.  Such  apparatus  as  bedpans,  urinals,  syringes, 
nursing  bottles,  and  nipple  shields,  should  have  deep  draAvers  or  closed 
cases  allotted  to  them,  where  they  can  be  kept  in  considerable  variety, 
without  deterioration  or  undue  exposure  in  the  general  course  of  biLsi- 
ness.  The  stoneware  jars  already  referred  to,  as  adapted  to  hea\y  chem- 
icals, may  stand  on  shelves  slightly  elevated  above  the  floor,  under  the 
back  counter,  in  the  cellar  way,  or  in  some  appropriate  closet  readily 
accessible — rotten-stone,  pumice-stone,  and  camphor  are  also  suited  to 
such  a  position.  Sponges  are  so  bulky  as  to  require  special  provisions 
for  their  accommodation.  Ornamental  baskets  or  large  jars  for  the  front 
windows  and  counters  are  mostly  used  ;  or  the  fine  qualities  are  hung  up 
ui)on  the  strings  on  which  they  came,  and  the  coarser  put  away  in  a  large 
drawer  in  the  counter,  or  perhaps  in  a  barrel  in  the  cellar ;  this  article 
of  commerce  is  among  the  least  profitable  in  the  store,  but  cannot  be  left 
out  on  that  account. 

The  fixed  oils  and  fats  should  have  a  separate  closet  in  the  counter  or 
elsewhere,  appropriated  to  them  ;  if  on  the  shelves,  even  in  oil  bottles. 
Fig.  6,  the  oils  will  seldom  be  kept  from  soiling  the  bottles  and  shelf. 
Some  of  them,  as  castor  oil  and  sweet  oil,  require  to  be  kept  in  consid- 
erable quantity.  Experience  is  against  keeping  cod-liver  oil  in  any 
other  way  than  in  sealed  l)ottles,  not  exceeding  one  pint  in  capacity. 
The  large  oil  cans  may  be  kept  in  the  cellar  or  vault,  and  used  to 
replenish  small  ones  or  bottles  in  the  ointment  closet.  A  shallow  tin 
tray  of  the  size  of  the  shelf  is  an  advantageous  arrangement ;  a  few 
strips  of  tin  edged  up  serve  to  prevent  the  soiling  of  the  bottom  of  the 
bottle. 

Extracts  require  a  separate  closet,  which  may  appropriately  be  in  the 
counter,  and  should  contain  shelves  for  at  least  thirty  jai'S  of  this  very 
important  class  of  preparations.  Ointments  and  extracts  are  usually 
kept  in  jars  made  of  porcelain  or  queensware.  These  vary  in  quality, 
in  color,  and  in  shape.  They  should  not  be  made  of  very  porous  ma- 
terial, especially  if  designed  for  ointments,  and  should  be  well  glazed, 
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both  on  the  inside  and  ontside  surlaees.     The  U'st  are  manutactured  in 
Statlordsliire,  Kniiland,  and  at  the  ri»yal  niannf'actoi'ii's  ol"  I'rns^ia. 

The  most  desirable  Jai-s,  exei-ptinu-  real  jMHii'lain,  wliieli  are  very 
expensive,  ai'e  those  niadeot"  ijlass  jX'ri'wtlyeylindrieal  on  the  inside  and 
have  elase-littinj;  lids  also  of"  ji:;hiss;  these  are  readily  cleansed  and  never 
bei'onie  ohjeetionahle  I'roni  al)sorl)ini«;  tatty  matter,  which  s<M)n  becomes 
rancid  and  taints  the  f'ntnre  contents. 

dars  should  never  l)e  lal)elled  on  the  top,  as  the  tops,  l»eini>;  of  about 
tlie  same  size,  are  liable  to  be  misplaced,  and  mistakes  (x-casionally  oc(Mir 
in  this  way. 

()intments  and  extracts  are  also  tre(|nciitly  put  into  <|Uc(iisware  jars 
without  tops,  called  (/(tll'ipots  ainl  tic-orcr.s.  These  are  cheaper  than 
covered  jai"s,  but  are  inconvenient  and  ill  a(laj)ted  to  the  ))reservation 
of  the  substances  kept  in  them.  They  are  usually  tied  over  with  kid, 
bladder,  or  ])archment.  Kxtracts  ra|)idly  lose  theii-  moisture  when  kept 
in  tie-ovei's  or  iLiallipots,  and  soon  become  deteriorated.  Ointments  also 
underp)  a  chan^^c  when  kept  in  such  vessels,  and  frequently  become 
rancid.  When  tie-over  jars  or  jjalliiMtts  are  used,  it  is  well  to  cover 
the  top  with  a  piece  of  tin-foil  or  waxed  ])a])er  previous  to  securing  the 
skin  over  them  ;  but  as  soon  as  this  has  l)een  opened,  the  contents  are 
exposed  to  the  intluence  of  the  air  and  to  the  aecuiimlation  of  dust, 
and  practically  they  are  seldom  tied  over  again. 

The  manufacturers  of  glassware  now  make  a  series  of  jars  from  one- 
quarter  omice  to  four  ounces  capacity  of  o])a(pie  gla.<s,  which  serve  a 
verv  good  pm-pose  for  keeping  small  quantities  of  these  substances,  and, 
as  thev  are  imj)ervious  to  grease,  can  be  used  rej)eatedly  without  con- 
taminating the  ointment  placed  in  them.  They  are,  witliout  doubt,  tlie 
best  vessels  for  dispensing  this  class  of  ])r(^|)arations.  The  best  of  these  are 
somewhat  rounded  on  the  inside  at  the  bottom,  and  are  consequently  very 
easy  to  clean. 

A  device  I  have  adopted  for  preserving  extracts  in  the  tie- 
over  jars  in  which  they  are  received  from  tlie  manufacturers, 
is  to  inclose  the  jar  in  a  tin  box,  just  large  enough  to  re- 
ceive it,  and  having  a  well-titting  toj),  which  serves  to  keep 
out  the  dust  and  to  prevent  eva])oration.  Fig.  18  shows 
this;  A  represents  the  body  of  the  box,  B  the  jar,  and  C  the 
tin  top  or  cap ;  when  weighing  out  a  portion  of  the  ex- 
tract, the  jar  is  removed  from  its  box,  and  restored  to  it 
when  iinished. 

Volatile  oils  should  be  kept  in  stock  in  small  (piantities, 
except  the  few  which  are  in  large  demand.  ( )il  bottles,  Fig.  6,  of  small 
size,  are  best  suited  for  their  preservation  ;  these  may  be  made  of  colored 
glairs,  or,  preferably,  kej)t  in  a  dark  closet.  A\'hen  common  vials  are 
used,  cans  of  ap])ropriate  size  to  hold  the  vials  atibrd  a  good  j)ro- 
tection.  Some  careful  pharmacists  empty  the  original  |>ackages  in  which 
the  oils  are  received  into  small  vials,  carefully  cleaned  and  dried  ; 
these  are  fdled  to  the  nock,  corked  securely,  and  set  away  in  a  closet,  to 
be  oi)ened  only  as  recpiired. 

Some  of  the  wholesale  druyijrists  now  bottle  the  volatile  oils  in  small 
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vials,  ^vllich  they  inclose  in  pasteboard  cases,  effectually  excluding  the 
light  and  protecting  them  from  dust. 

The  patent  safety-can   here  figured  is  very  gen-  I'ig-  H- 

erally  used  for  the  transportation  and  storage  of 
oil  of  turpentine,  benzine,  and  similar  inflammal)le 
liquids ;  it  consists  of  a  can  of  tinned  iron  inclosed 
in  a  wooden  box,  with  a  tubule  for  filling  it,  and  one 
for  drawing  the  liquid  from  it.  Such  cans  may 
appropriately  replace  glass  vessels  for  the  storage 
of  the  above-named  class  of  substances. 

Counters. — In  the  proper  construction  of  a  phar-    ^ 

macist's  counter  there  is  much  room  for  ingenu-  patent  safety-can. 
ity ;  the  space  which  a  counter  may  occupy,  the 
uses  to  which  it  is  to  be  put,  and  the  necessity  of  storing  goods  in 
it,  or  otherwise,  and  if  so,  what  kind  of  goods,  should  all  be  carefully 
considered  in  planning  it.  In  any  but  a  small  store  there  will  gener- 
ally be  at  least  two  counters,  frequently  there  are  three  or  even  four. 
Xearest  the  entrance  to  the  store  we  have  in  the  United  States  what  is 
seldom  or  never  found  in  European  pharmacies,  the  soda-water  counter 
and  draught  apparatus.  This  consists  of  a  panelled  front  and  ends, 
thirty  inches  high,  on  which  is  a  marble  slab  perforated  for  the  passage 
of  pipes  into  the  draught  apparatus.  The  most  approved  kinds  of 
these  are  more  or  less  elaborate  marble  cases  containing  metallic  coolers, 
syrup  cans,  and  ice ;  the  soda-water  coolers  are  connected  with  a  draught 
pipe  for  each  of  the  kinds  of  carbonic  acid  water,  plain,  Vichy,  and  Ivis- 
singen  being  the  usual  varieties,  and  the  syrup  cans,  with  ornamental 
faucets  for  drawing  the  syrups.  This  counter  usually  contains  some 
shelves  for  glasses  and  extra  syrups,  and  a  large  sink,  with  hydrant  and 
wash-pipe  for  washing  glasses.  The  soda-water  is  either  bought  in  the 
fountains,  which  are  delivered  as  often  as  necessary  into  the  cellar,  and 
attached  by  a  coupling  to  the  pipes  connected  Avith  the  draught  appa- 
ratus, or  made  ^vith  an  appropriate  gas  generator  and  force  pump 
directly  under  the  soda-water  coiuiter,  in  the  cellar.  The  construction 
of  this  counter  is  so  simple,  and  its  use  is  so  little  within  the  range 
of  pharmacy  proper,  that  it  need  occupy  no  more  space  in  this  chapter. 

Passing  the  "soda  fountain,"  as  it  is  often  called,  we  reach  the  main 
counter,  on  which  articles  are  weighed,  labelled,  and  wrapped,  and  over 
which  they  are  sold.  This  counter  may  or  may  not  be  used  also  for 
compounding  prescriptions  and  for  other  pharmaceutical  processes,  accord- 
ing to  its  length  and  the  general  arrangement  of  the  store. 

A  different  method  of  arranging  and  furnishing  the  store  of  a  phar- 
macist has  long  been  advocated ;  of  late  the  method  has  so  far  been 
acted  upon  as  to  enable  any  one  desirous  of  rendering  his  store  both 
unique  and  conformable  to  this  method  to  carr}^  out  this  plan  much 
more  economically  than  it  has  heretofore  been  possible.  The  plan  is  to 
have  the  drawers  and  shelves  made,  as  already  described,  in  sections, 
each  separate  from  the  other,  and  placed  at  such  distances  apart  as  the 
space  at  his  disposal  w^ill  permit.  The  spaces  on  the  wall  between  the 
cases  of  shelves   can   be   appropriately  used   by  securing   ornamental 
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brackets,  wlicivon  to  support  jai*s  oi'  tuoili-jxiwih  r,  toilet   articlos,  aud 
>nr\\  irocxls  as  aiv  suitable  for  (lis|»lay. 

Slielrcii. — la  front  of  the  slielvinii:  sjish-doois  should  Ik'  huuji;  on  f<fip 
iiiniics  (Ibr  iacilitv  of  rcniovin*;  thcni  ior  the  j)urpose  of  ('leanini>;),  i:;la/-ed 
with  irlass  of  eauarv  color  or  entirely  o|):i(|Ue.  I  pon  the  inner  surlacc 
ot"  the  <ila.ss  ornamental  Ictterinu'  may  he  placed  to  relievo  their  blank 
appearance,  aud  on  the  top  of  each  irlass  the  name  of  the  class  of  })rcpara- 
tions  contained  in  the  case  might  I)e  conspicuously  painted,  to  serve  as  a 
directory  to  the  assistants,  and  tend  to  imj)re.ss  the  customer  with  the 
feeliuL:-   that  system   was  a    ruliuLi-  characteiMstic  of  the   establishment. 

Fig.  15. 


Section  of  drawers  and  covered  shelves. 


The  location  of  the  different  cases  is  a  matter  of  importance  ;  the  front 
of  the  store  near  the  windows  should  be  appro]iriated  to  the  soda-water 
counter,  aud  as  there  will  be  niauy  who  will  call  sptjcially  for  s<xla-water, 
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those  classes  of  objects  wliich  have  the  least  immediate  coniiectiou  with 
the  more  strictly  pharmaceutical  porticm  of  the  businc&s  should  be 
grouped  in  that  part  ol"  the  store  ;  these  will  include  the  perfumery  and 
toilet  articles  o-enerally  found  in  such  stores,  and  next  to  this  should  be 
placed  the  cases  devoted  to  proprietary  articles,  and  those  substances 
which  are  usually  kept  in  parcels  ready  for  sale ;  next  to  this  should  be 
placed  the  cases  of  shop  furniture  bottles,  \\hich  contain  those  remedies 
in  most  constant  demand  for  the  ordinary  calls  of  promiscuous  trade, 
and  then  those  which  belong  more  to  the  dispensing  of  prescriptions  and 
recipes  for  domestic  practice.  Fig.  15  illustrates  the  character  and 
sfyle  of  cases  here  recommended. 

Of  course  this  is  but  a  general  outline  of  the  plan  which  must  be 
filled  out  in  accordance  with  the  judgment  of  the  pharmacist  to  suit  each 
particular  case.  The  advantages  belonging  to  this  method  are  facility 
of  arrangement,  classification  of  stock,  and  preservation  of  the  contents 
of  the  bottles  from  the  injurious  effects  of  light,  facility  of  removal  in 
(?ase  of  fire  or  change  of  business  location,  and  economy  in  outfit  when 
fixtures  of  equally  good  appearance  are  obtained  in  the  ordinary  method 
of  building  them  especially  for  the  room  they  are  to  occupy. 

Fig.  16  shows  the  front  of  a  dispensing  counter.  The  casing  along 
the  front  was  adopted  with  a  view  to  storing  and  displaying  goods,  the 
want  of  ample  case  room  in  the  store  having  made  additional  accom- 
modations of  this  kind  desirable  It  is  liable  to  the  criticism  of  the 
goods  being  too  much  below  the  line  of  vision  to  clraAV  much  attention 
to  them,  but  this  is  diminished  when  customers  are  sitting  on  the  chairs 
opposite.  It  is  remarkaVjle  that,  although  this  counter  has  been  in  use 
for  manv  vears,  not  a  sino:le  lio;ht  of  jrlass  has  V)ecn  broken  on  this  front. 
The  lights  are  French  plate,  but  not  of  double  thickness. 

Fig.  17  exhibits  the  back  view  of  the  same  counter,  14  feet  long, 
32|^  inches  wide,  and  3  feet  high.  The  top  is  covered  in  part  Avith 
marble,  and  back  of  the  cases  with  oil-cloth;  a  large  glass  show-case 
occupies  the  left-hand  end,  but  not  the  whole  width,  the  bottom  being 
seven  inches  below  the  top  level  of  the  counter.  The  whole  structure 
is  movable,  being  in  three  parts,  so  accurately  fitted  together  as  not 
to  show  a  seam  or  crack  at  the  junction.  It  contains  lio  sink,  the  wash- 
ing of  bottles,  implements,  etc.,  being  accomplished  in  a  large  sink  in 
the  operating  counter  back.  The  prescription  scales  are  in  a  case  near 
the  right-hand  end  of  the  counter  over  the  oak  slide  for  folding  pow- 
dere,  and  near  the  drawers  for  boxes,  pill  tiles,  etc. ;  and  the  larger  scales 
are  near  the  middle,  over  the  paper  and  lal^el  drawers. 

A  small  mahoy-anv  desk  with  Avritintj  materials,  and  containing  in  a 
drawer  blank  labels,  slips,  blanks  for  prescriptions,  etc.,  is  placed  on  the 
counter  immediately  adjoining  the  prescription  scales,  thus  avoiding  the 
carrying  of  every  prescription  and  label  to  the  large  desk  used  for  the 
accounts  and  the  general  writing  purposes  of  the  establishment. 

The  prescription  counter  may  appropriately  be  a  distinct  feature  in 
the  store,  located  further  from  the  entrance,  sometimes  in  a  line  with 
the  dispensing  counter,  but  more  generally  at  right  angles  to  it.  Fig. 
19  shows  the  back  view  of  one  recently  constructed,  and  although  with 
a  minimum  of   appointments,   found   ample  for  a  very  considerable 
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prescription  business.  It  is  drawn  with  a  cjuso  of  shelviiifj;  mK)u  it, 
Avhicli,  in  front,  is  a  show-case.  Ki<i.  l.S  shows  the  front  view  of  tliis 
counter. 

Tlie  (lisjx'nsing  couutei-s  liave  tlie  front  and  ends  of  oilttl  wahiut  in 
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panels,  the  (Imwei-s  and  slu'lviiig  of  tlio  l)ack  of  ]>in('  or  i>oplar  staim-d. 
All  liavo  wliitt'  iiiarUle  tops.  The  dniwers  are  an-.miivtl,  some  with 
suitable  eoinpaitmeiits  for  ialK'ls,  ami  otiiers  for  pill   inaehine,  eorks, 
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Front  of  prescription  countt'r. 


pai)er,  bottles,  etc. ;  while  the  open  spaces  afford  the  necessary  room  for 
corU-presser,  mortars,  pill  tiles,  spatulas,  i)aste-pot,  etc.  These  countei-s 
are  Avell  made,  and  the  whole  api)ears  as  a  handsome  piece  of  furniture. 
Fiff.  18  shows  the  front,  and  Fig.  19  the  back,  of  the  largest  »v/a\ 
7  feet  long,  2  feet  3  inches  wide  at  the  floor;  top  shelf  11  inches  wide, 


Fig.  19. 


Mack  of  prcscriiJlion  coiiiitfr. 


and  height  over  all  o  feet  G  inches.     The  front  of  the  counter  (F 
has  four  gla.ss  (hntrs,  with  .shelves  3  inches  wide,  formnig  a  g(Mxl 
ca.se  for  the  display  of  perfumery  and  fancy  goods.     The  back 


ig.  18) 
show- 
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scale-case  witli  glass  door. 


Clamp  for  mortar. 


On  either  side  are  shelves  for  the  dispensing 
bottles — giving  room  for  10  pint,  20  half-pint,  28  four-ounce,  and  34 
two-ounce.  The  relative  distances  of  the  shelves  from  each  other  can 
easily  be  varied. 

On  the  top  of  the  prescription  counter  a  frame  should  be  screwed, 
about  three-eighths  of  an  inch  thick,  of  hard  wood,  bevelled  from  below 
upwards,  3  or  4  inches  in  diameter. 
Two  may  be  pi'ovided,  of  different  di- 
ameters— in  which  to  set  the  mortar  for 
trituration  w'hile  in  use.  Is  is  especially 
useful  in  making  a  pill  mass,  furnishing 
in  either  corner  a  firm  rest  for  the  mor- 
tar against  the  force  exerted  in  tritura- 
tion ;  this  is  shown  in  Fig.  20.  Sev- 
eral devices  may  be  mentioned  in  this 
connection,  which  may  especially  suit 
the  circumstances  of  ^^articular  stores. 
If  preferred,  a  slide  having  a  number 
of  bevelled  holes,  in  w^hich  mortars  of 
different  sizes  will  rest,  may  be  substituted  for  this  purpose. 

Near  the  dispensing  counter  sliould  be  placed  the  sink,  with  the 
requisite  supply  of  water,  both  hot  and  cold,  if  possible,  and  the  shelves 
on  which  the  mortars  and  pestles  should  be  placed.  These  shelves 
should  incline  towards  the  sink,  so  that  any  water  may  run  off  from 
them  into  the  sink.  The  shelf  for  pestles  is  best  arranged  by  having 
holes  bored  large  enough  for  the  handles  to  pass  through,  but  not  the 
heads,  so  they  will  remain  in  their  respective  places. 

The  best  method  of  keeping  those  remedies  which 
activity,  and  consequently  poisonous  in  overdoses,  has 
attention  of  the  most  careful  pharmacists,  and  much  has 
both  about  their  custody  and  dispensing.  Some  have  adopted  the  plan 
of  keeping  them  in  a  locked  closet,  w^hich  is  perhaps  the  simplest  and 
best  method ;  others  add  to  this  an  arrangement  by  which  the  opening 
of  it  strikes  a  Ijell,  and  also  attach  to  the  door  a  spring  or  weight  which 
prevents  the  door  being  shut  until  the  vial  is  intentionally  replaced,  act- 
ing as  a  reminder  of  the  class  of  remedies  being  used. 

In  regard  to  the  morphia  salt,  so  often  written  for  when  the  quinine 
salt  is  intended,  a  plan  that  has  been  pui-sued  for  years  by  some  is  to 
put  only  a  few  grains  in  the  dispensing  bottle  at  a  time,  so  as  to  render 
it  impossible  that  the  number  of  grains  of  quinine  ordinarily  directed 
shall  be  dispensed  without  recourse  to  the  duplicate  bottle  of  morphia 
salt. 

The  choice  of  the  place  where  the  poisons  are  kept  is  of  considerable 
importance.  It  is  best  to  have  it  so  situated  that  the  proprietor,  or,  in 
his  absence,  the  person  in  charge,  will  have  it  in  full  view  from  the 
place  he  generally  occupies ;  it  should  be  quite  convenient  to  the  pre- 
scription balance,  as  these  articles  are  generally  used  in  small  quantities, 
and  always  should  be  weighed  with  great  exactness.  A  specific  place 
should  be  arranged  for  each  bottle,  and  it,  with  its  appropriate  place, 
should  be  numbered  in  dupli(,*ate,  so  that  misplacing  bottles  would  not 
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bo  likely  to  occur.  A  list  with  the  nunil)ci>;  of  the  bottles  ami  their 
fontcnts  shouUl  also  be  fastened  in  some  jiart  of"  the  ease  inr  eonvenient 
relerenee ;  un  this  the  niaximuni  dose  oi"  each  might  well  be  written 
out  in  full. 

In  the  Prussian  pharmacopoeias  certain  lists  are  published  which  pre- 
scribe the  maximum  doses  to  be  dispensed,  and  in  case  of  error  the 
j)harmaeist  is  directed  to  ask  the  })rescriber's  attention  before  compound- 
int;-  such  prescriptions. — AmcricdU  Jourmil  of  Pharmacy ,  1<S71,  vol, 
xl'iii.,;]!>l. 

^^  iiere  the  toj)  of  the  prescription  counter  is  hardly  large  enough  for 
all  purposes,  it  may  be  extended  l)v  a  lid  ujion  hinges,  which  shuts 
away  wiien  out  of  use  (shown  ia  Fig.  10,  at  the  lelt-hand  end),  and 
when  jiowders  are  to  be  folded,  may  be  raised  or  let  down  according  to 
its  jiosition,  and  is  then  clean  and  ready.  In  the  store  of  my  friend 
James  T.  Shinn,  of  Philadelphia,  there  is  such  an  arrangement,  which 
renders  available  a  space  alongside  of  the  })rescri])tion  counter  and  over 
the  steps  leading  into  the  cellar.  If  a  slide  immediately  under  the  top 
of  the  counter  is  appropriated  to  folding  powders,  as  in  Fig.  17,  it  is 
apt  to  be  drawn  out  and  used  incautiously  for  other  purposes,  and  so 
becomes  bruised  and  soiled;  while  this  is  of  light  material  and  at  an 
elevation  above  the  level  of  the  counter-top.  In  the  same  store  there  is 
a  simple  and  satisfactory  method  of  keeping  cerates  and  ointments,  in  a 
convenient  and  accessible  position,  and  at  nearly  the  same  temperature 
throughout  the  year.  On  the  line  of  the  steps  leading  into  the  cellar,  a 
drawer  is  inserted  horizontally,  just  below  the  floor,  in  which  the  oint- 
ments are  arranged  iu  Hat-top  jars.  To  reach  them  (me  has  to  descend 
about  half-way  down  the  steps  and  pull  out  the  drawer,  when  the 
required  jar  is  readily  removed.  This,  though  a  very  cheaj)  device  and 
very  economical  of  space,  is  less  c(mvenient  to  use  than  a  dumb-Avaiter 
or  elevator  set  into  a  closet,  on  which  the  ointments  and  very  ferment- 
able syrups  are  let  down  into  the  cellar  and  drawn  up  Avhen  required. 

The  working  counter  may  be  located  iu  the  back  part  of  the  store, 
or,  where  the  estal)lishment  is  large  enough  to  eiu])loy  separate  hands  in 
the  manufacturing  departmeut,  it  may  be  in  a  separate  laboratory  or  in 
the  cellar. 

It  is  to  be  used  for  percolations,  filtrations,  evaporations,  and  small 
distillations,  besides  the  making  of  syrups,  spreading  of  plastei^s,  and 
moulding  of  suppositories  and  other  minor  operations,  when  they  are 
ou  too  large  a  scale  for  the  prescription  counter. 

It  should  be  immediately  contiguous  to  the  gas  and  water  supply, 
and  to  the  sink ;  the  toj)  should  be  made  of  hard  wood  or  oiled  slate  or 
soapstone,  and  have  an  im-Iination  towards  the  sink.  The  to])  should 
project  sufliciently  to  })revent  licpiids  spilled  on  it  from  running  into 
any  drawer  or  receptacle  beneath ;  and  to  more  effectually  secure  this 
object,  a  groove,  three-eighths  of  an  inch  wide  and  one-fourth  of  an 
inch  deep,  shoidd  be  made  around  the  entire  top  half  an  inch  from  the 
edge. 

The  best  use  to  make  of  the  room  under  the  top  of  this  counter  is  to 
fix  shelves  at  such  distances  apart  as  will  accommodate  the  different 
utensils  required  to  be  used  in  the  jirocesses  conducted  at  this  part  of 
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the  store;  the  dimensions  of  the  counter  will  be  limited  to  the  space  to 
be  occupied ;  when  it  is  ample,  and  some  of  the  operations,  as  making 
of  syrups  and  fluid  extracts,  require  heavy  apparatus,  the  counter  should 
be  3  feet  6  inches  wide,  and  one  part  of  it  not  more  than  2  feet  high. 


Fig.  21. 


Working'  counter  and  furnace. 

Fig.  21  shows  a  working  counter  drawn  to  a  scale  of  a  quarter  of  an 
inch  to  a  foot.  It  will  be  seen  that  the  space  under  the  top  is  left  open 
to  accommodate  the  apparatus,  measures,  funnels,  etc.,  required  as  above 
suggested. 

This  counter  should,  if  possible,  be  placed  near  a  flue,  in  front  of 
which  a  furnace  is  constructed  with  a  closet  at  one  side  in  the  brick- 
work and  communicating  Avith  the  flue,  so  that  all  offensive  vapors 
and  gases  may  be  carried  off  without  annoyance  to  those  in  the  apart- 
ment. 

Having  noted  the  general  features  which  should  characterize  the  dis- 
pensing apartment  of  a  pharmacist's  establishment,  it  seems  appropriate 
that  we  should  now  describe  ^hose  implements  which  are  in  constant  use 
in  the  daily  routine  of  business. 

Scales. — The  scales  should  be  tAvo  in  number :  The  Prescription 
scales,  suitable  for  weighing  fractions  of  a  grain  to  half  a  drachm,  and 
the  Dispensing  scales,  for  weighing  half  a  drachm  and  upwards. 

There  are  different  varieties  of  prescription  scales ;  the  most  approved 
is  that  with  an  upright  pillar,  into  the  top  of  which  is  set  a  fulcrum, 
containing  planes  of  hard  steel,  on  which  rest  knife  edges  of  the  same 
material,  placed  just  above  the  centre  of  gravity  of  the  beam.  Such 
scales  are  usually  made  of  brass;  the  beam  and  scale-dishes  are,  how- 
ever, sometimes  made  of  silver.  They  vary  in  price  according  to  their 
material  and  workmanship,  from  ten  to  thirty  dollars.  To  prevent 
injury  from  dust  and  the  corrosive  vapoi-s  which  are  frequently  emitted 
from  various  substances  in  the  store,  an  appropriate  case  is  necessary; 
but  the  chief  sources  of  injury  to  which  a  delicate  balance  is  liable  are 
the  jarring  motion  of  the  building,  which,  by  its  constant  action  on  the 
knife-hedges,  tends  to  dull  them ;  the  dust  and  vapors  of  the  apartment ; 
and,  most  of  all,  the  rough  usage  they  receive  from  those  who  attempt 
to  clean  them.  Most  of  these  causes  can  be  remedied  by  a  proper 
arrangement  of  the  balance  and  its  case. 
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Fig.  22  (front  and  side  view)  represents  the  frame  of  the  case,  with 
a  door  which  sHilos  upward  in  a  groove  in  front ;  a  hrass  plate  is  sup- 
ported in  grooves  cut  in  each  side  of  the  case,  reaching  from  the  back 


Prescription  scales  and  case. 

of  the  case  to  three-eighths  of  an  inch  of  the  front ;  a  glass  plate  is 
fastened  in  perpendicular  grooves,  and  extends  from  tho  under  side  of 
the  top  of  the  case  to  the  lower  edge  of  the  brass  plate  which  rests  close 
against  it ;  these  make  a  separation  of  the  upper  part  of  the  case  from 
the  lower ;  in  the  centre  of  the  brass  plate  a  hole  is  drilled  sufficiently 
large  to  permit  the  lifting-rod,  which  raises  the  beam  and  its  fulcrum,  to 
move  stcadilv  but  freelv  ;  directlv  under  the  knife-edges  at  each  end  of 
the  beam  a  hole  is  drilled  large  enough  to  permit  the  free  passage  of  the 
rods  attached  to  the  stirrups  and  hooks  which  rest  on  the  knife-edges. 
It  will  be  readily  seen  that  dust  or  flies  will  be  effectually  prevented 
from  coming  in  contact  with  the  beam,  and  the  only  parts  I'cquiring  fre- 
quent cleanijig  will  be  the  stirrups  and  dishes,  which  hang  in  the  lower 
part  of  the  case.  A  number  of  small  drawers  are  pi-ovided,  suitable  for 
keeping  the  weights,  papers  for  prescription  powders,  small  spatulas,  and 
other  utensils  required  about  the  balance. 

It  is  well  to  try  the  accuracy  of  the  scales  occasionally,  as  well  by 
weighing  exceedingly  small  quantities  upon  them  when  balanced  by 
heavy  weights,  as  by  using  two  weights  known  to  l)e  equal  and  changing 
them  to  the  opposite  sides  of  the  beam ;  this  will  show,  at  once,  if  there 
be  the  least  deflection  in  either  arm  of  the  beam. 

Owing  to  the  conij)arative  exjK'nsivcness  of  these  scales,  another  kind 
is  more  generally  purchased  by  physicians,  in  which  the  upright  pillar  is 
omitted.  These  are  imported  from  England,  France,  or  Germany ; 
they  come  in  boxes  of  wood  or  tin,  and  have  the  advantage  of  being 
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much  more  portable.  The  best  are  made  in  England,  and  have  steel 
beams.  The  German  variety  is  usually  imported  from  Nuremberg, 
and  this  is  very  inferior,  and,  indeed,  frequently  worthless.     The  phy- 


Fig.  23. 


Prescription  scale  without  standard. 

sician  who  administers  strychnine,  veratrine,  or  morj^hine  may  as  well 
judge  of  the  quantity  by  the  eye  as  by  the  use  of  a  pair  of  common 
German  scales,  which  frequently  fail  to  indicate  it  within  half  a  grain 
or  even  a  grain. 

Fig.  25. 


Fig.  24. 


Troemner's  army  scales. 


Fig.  23  exhibits  the  best  form  of  prescription  scale  without  upright 
pillar,  as  held  when  in  use.  The  knife-edges  at  the  ends  of  the  beam 
are  of  steel,  inclosed ;  the  movement  at  the  fulcrum  is  free ;  and  the 
scales  are  sufficiently  accurate  for  ordinary  purposes. 
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A  cheap  form  Iuls  the  ends  of  tlie  Inani  o|Hn,  and  the  coixls  attaehal 
to  thi'  plates  seennd  to  a  little  hook,  which  is  slipped  on  to  the  curval 
ends,  and  readily  in<»val)le;  this  arrangeini'nt  is  shown  in  Fig,  24.  It 
is  not  generally  so  accurate  Jis  one  with  closed  ends  to  the  beam. 

Fig.  25  shows  the  new  scales  intnxhiced  for  use  in  the  army  by 
Trocmner,  of  Philadel})hia.  The  nprij^lit,  which  is  of  brass,  stands 
uj)nn  a  box  to  which  it  is  securcil  l)y  a  scivw  ;  the  beam  is  of  steel, 
seven  inches  long,  and  moves  in  a  central  fulcrum  containing  the  knife- 
etlges.  As  it  is  uecessiuy  that  the  ap})aratus  should  be  put  away  in 
travelling  from  place  to  place,  the  b(»x  is  I'urnishcd  with  a  drawer  into 
Avhich  it  fits  comjxictly.  The  upright  being  unscrewed,  the  fulcrum 
lifri'd  t)ut,  the  beam  unshijjpcd,  and  the  plates  with  their  hanging 
attachments  detached,  the  whole  can  be  stowed  away,  with  the  weights, 
in  the  drawer.  As  the  diameter  of  the  plates  would  interfere  with  this, 
they  are  fitted  with  a  hinge,  which  enables  them  to  be  bent  in  a  line 
with  their  wire  supports,  as  shown  in  the  figure;  in  this  position  they 
oocupy  but  little  space. 

Both  in  convenience  of  arrangement  and  in  economy,  this  scale  is  a 
great  improvement  on  those  heretofore  suj)plied  to  ])hysicians,  and  will, 
no  doul)t,  l)e  sold,  when  the  Government  demand  abates,  at  a  price 
placing  it  within  the  reach  of  all. 

Fig.  26  represents  a  kind  of  scales  for  weighing  ounces,  which  are 
selectetl,  on  account  of  convenience.  These  are  manufactured  of  iron, 
varnished  to  protect  them  from  rust,  Avith  moval>le  pans,  and  a  })latform 
arrangement  of  the  beam.  The  instances  are  rare  in  which  the  country 
practitioner  purchases  any  scales  except  a  small  pair  for  prescription 

Fig.  26.  Fig.  27, 


lajbcr\  iihl's  ftculc. 


IJeninger  scale. 


puri)oses,  and  these  have  been  introduced  rather  as  an  improvement  on 
the  frequent  practice  of  guessing  at  quantity  than  as  representing  the 
best  arrangement  for  accuracy. 

The  most  convenient  scales  for  counter  use  are  those  modelled  after 
the  "Beranger"  scale,  formerly  imj)orted  from  France,  Init  are  now 
superseded  by  those  of  American  manufacture;  they  have  the  advantage 
of  being  free  from  the  stirrups  and  overriding  beam,  thus  giving  the 
operator  free  ojiportunity  to  ]>lace  articles,  even  quite  bulky  ones,  upon 
the  j)ans  ;  the  knife-edges  and  beam  being  entirely  inclosed  render  them 
(juite  durable  and  not  so  easily  injured  by  their  ordinary  use.  The 
provisions  of  our  pharmaco))aMa  respecting  the  disj>ensing  of  liquids 
require  that  it  be  done  by  weighing,  and  not  measuring  ;  this  necessitates 
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an  arrangement  of  scales  which  will  enable  the  operator  to  balance  the 
vessel  in  which  the  liquid  is  to  be  dispensed.  This  is  now  readily 
accomplished  by  the  scale  being  furnished  with  a  side  beam  and  sliding 
weight,  as  represented  in  Fig.  27. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself,  away 
from  the  jarring  occasioned  by  the  ordinar}^  manipulations  of  the  shop. 
It  should  be  adjacent  to  the  paper  drawers,  and  should  have  room  on  it 
for  both  sets  of  weights. 

Weights,  although  sometimes  made  in  this  countr}',  are  usually  im- 
ported, of  the  smaller  kinds,  with  the  box  scales.  Those  for  ten  grains 
and  upwards  are  made  of  brass  cut  into  squares,  and  marked  with  the 
officinal  signs  for  denoting  the  different  denominations  of  weight.  Those 
for  six  grains  and  under  are  of  sheet  brass  cut  into  squares,  and  variously 
marked  with  the  number  of  grains,  as  shown  in  Figs.  28,  29  and  30. 


Fig. 
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Weights  of  sheet  brass. 

The  inexperienced  are  liable  to  error  in  using  these  small  weights, 
from  the  fact  that  they  frequently  have,  besides  the  marks  denoting  the 
number  of  grains,  a  stamp  placed  on  them  by  the  manufacturer,  which 
is  the  German  sign  corresponding  with  our  gr.  [grana).  (See  Fig.  29.) 
This  is  liable  to  be  counted  with  the  other  indentations,  and  to  add  one 
to  the  actual  number  of  grains ;  a  two-grain  weight  is  liable  to  be  iakeu 
for  a  three-grain,  a  three-grain  to  be  used  instead  of  a  four,  and  so  on. 
Close  observation,  however,  will  exhibit  a  decided  difference  between 
the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  Fig.  28  is  more  liable  to  error  than 
the  others,  especially  when  the  weights  become  soiled  and  a  little  cor- 
roded by  use. 

The  best  form  of  weights  of  the  smaller  denominations  for  the  use 
of  the  pharmacist  is  represented  in  Fig.  31.  They  are  made  of  alu- 
minium wire ;  the  shape  indicates  the  relative  number  of  grains  in  each 


Fig.  31. 


Fig.  32. 


Fig.  33. 


Aluminium  grain  weights. 


Avery's  weights. 


weight ;  the  half-grain,  being  made  of  much  thinner  wire,  is  not  liable 
to  be  mistaken  for  the  two-g-raiu. 

Within  a  few  years  past  a  description  of  weights  from  oij  to  3ss  has 
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Ix-oome  common  in  our  market,  quite  preferable  to  the  German  square 
weiirlits  of  the  s;nne  denomiiuitions.  These  are  round,  or  eitiht-sided, 
stamped  out  of  hnis-^  phites,  with  very  distinct  inscriptions,  as  shown  in 
F'v^.  32  and  33.  Tliey  were  imported  fn)m  En>iland,  hut  are  now 
made  iu  the  United  States. 

8<^)me  trials  made  with  common  German  wei'jhts  (vniviiicc  me  that 
few  of  those  commonly  met  with  are  even  reasonably  accurate;  a  oj 
weip^ht  was  ftnnid  to  weip;h  a.s  liij^h  as  69.8  grains,  and  a  gr.  vj  weight 
weighed  0.75  grains  :  others  approximated  more  nearly  ;  a  5ss  weighed 
'iO.25  grains,  a  oj  60.1  grains,  a  ^t)ss  10.1  grains,  a  5ij  120.5  gi~.iins,  etc., 
while  none  of  Avery's  that  were  tried  varied  more  than  ^'^  grain  from 
their  nominal  weiulit.  This  inaceuracv  mav  be  paitiallv  due  to  care- 
lessness  and  ]>artially  to  the  fact  that  the  apothecaries'  weights  of  the 
different  German  States,  though  bearing  the  same  names  and  divided 
like  our  own,  have  different  values,  as  shown  in  the  sequel. 

The  preservation  of  these  weights  is  a  subject  that  should  receive 
more  attention  than  is  usually  given  to  it;  the  most  convenient  plan 
that  has  been  })roposed  is  to  have  a  piece  of  hard  wood,  in  which  are 
turned  depressions  about  yg  of  an  inch  deep,  and  1]  inch  in  diameter, 
for  the  smallest  weights;  the  largest  may  be  -},  an  inch  deep  and  1|  inch 
in  diameter ;  this  shape  enables  one  to  pick  up  the  weight  with  great 
facility,  and  there  being  a  cavity  for  each  weight  there  is  a  great  saving 
of  time  and  nuich  less  liability  to  the  loss  of  weights. 

The  larger  aj)othecarics'  weights,  now  superseded  by  the  British 
Pharmacopeia,  but  continued  in  use  by  that  of  the  Ignited  States,  are 
almost  invariably  in  the  shape  of  cups,  fitting  into  each  other;  the  two 
inmost  ones  generally  represent  each  two  drachms,  the  next  a  half-ounce, 
the  next  an  ounce,  and  so  on  up  to  sixteen  ounces,  in  the  larger  nests. 
Now,  as  each  cup  represents  a  certain  Aveight  by  itself,  and  as  each  is 
double  that  outside  of  it,  excepting  the  two  smallest,  which  are  equal, 
the  sum  of  any  nest  will  be  equal  to  that  of  any  Aveight  into  which  it 
fits ;  thus,  the  5xvj  Aveight  Avill  balance  the  nest  Avithin  it,  Avhich  con- 
sists of  an  eight-ounce,  a  four-ounce,  a  tAA'O-ounce,  a  one-ounce,  a  half- 
ounce,  and  two  ([uartej--ouuccs,  and  the  euth'e  nest  Avill  weigh  thirty- 
tAvo  ounces. 

This  arrangement  of  AA^eights,  though  A^ery  compact  and  convenient, 
and  furnishing  a  prominent  distinction  betAveen  the  apothecaries'  and 
ordinary  couimcrcial  Aveights,  is  more  cxpensiA'c  than  might  be  desired, 
considering  the  utility  to  the  apothecary  and  physician  of  luiA'ing  a  good 
supply  of  such  important  implements  of  his  art. 

The    physician    about    connnencing    jiractice    in    the 

^'^-  '^-  country,  and  desirous  of  economizing  in  this  department 

of  his  outfit,  may  procure  sets  of  these  Aveights  ascend- 
ing as  high  as  four  ounces  (Fig.  34),  the  nest  Aveighing 
ein;ht  ounces.     Thev  Avill  be  found  to  ansAver  his  pur- 

XT  *'  *l*  "  ' 

carles'  wllights.'  P^^-''^  '"  preparing  tinctures,  syruj)s,  etc.,  in  small  quan- 
tities; and  in  dispensing  the  vegetable  medicines  for  in- 
fusions; and  in  his  Aveighing  operations  generally,  less  disadvantage 
woidd  floAV  from  the  exclusiv^c  use  of  apothecaries'  than  of  avoirdu- 
pois Aveights.     The  subject  of  Aveights  and  measures  is  more  fully  pre- 
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sented  in  a  future  chapter,  where  drawings  will  also  be  found  of  the 
other  kinds  of  weiglits  in  use. 

Measures. — -As  liquid  substances  are  generally  dispensed  by  measure 
rather  than  by  weight,  and  as  physicians  still  prescribe  by  fluid  measure 
those  preparations  containing  liquids,  with  but  few  exceptions,  one  or 
more  graduated  measures  are  necessarily  embraced  in  the  physician's 
outfit.  A  conyenient  one  for  dispensing  operations  is  either  a  four  or 
eight  ounce  conical  measure,  such  as  is  shown  in  Fig.  35.  These  are 
of  flint  or  of  green  glass,  and  are  graduated  down  to  one  fluidrachm  or 
half  a  drachm,  which  are  the  lowest  denominations  we  generally  wish 
to  measure,  and  they  can  be  filled  several  times  in  succession  when  it  is 
desirable  to  measure  a  pint  or  a  quart. 

In  selecting  a  measure,  the  chief  points  to  be  observed  are,  to  have 
a  good  lip  for  pouring  the  liquids  from,  and  clear  and  distinct  marks 


Fig.  35 


Fig.  36. 


Graduated  measure. 


Medicine  chest 
measure. 


Gennan  gi-aduated. 
measure. 


both  on  the  fluidrachm  and  fluidounce  columns ;  the  glass  should  not  be 
very  thick,  as,  by  refracting  the  light,  it  interferes  with  acciu'acy  in  the 
measurement  of  small  quantities.  Large  measures,  which  are  not  to  be 
used  for  quantities  under  an  ounce,  may  be  appropriately  made  of  the 
form  shown  in  Fig.  36.  One-ounce  graduates  of  this  description  are 
sometimes  made  for  medicine-chests  or  saddle-bags  where  great  economy 
of  space  is  necessary,  but  they  are  too  inaccurate  for  satisfactory  use. 

Fig.  37  represents  a  form  of  graduated  measure  in  use  among  Ger- 
man pharmacists,  which  has  the  advantage  of  great  exactness  in  conse- 
quence of  its  narrow  diameter,  thus  rendering  the  vessel  yery  desirable 
for  measuring  active  medicines. 

The  measures  ordinarily  oifered  for  sale  are  so  frequently  inaccurately 
graduated  that  they  should  all  be  tested  before  being  employed.  This 
is  best  done  by  having  a  series  of  pipettes  of  the  sizes  capable  of  con- 
taining, in  the  bulb  and  portion  of  the  neck,  which  must  be  of  small 
calibre,  respectively  one-half  fluidounce,  one  fluidounce,  four  fluid- 
ounces,  and  eight  fluidounces ;  these  flasks,  when  carefully  counterpoised 
on  a  delicate   balance,  should    have   weighed    into   them    respectively 
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227. S4  <:rniiis,  455.00  «;rains,  1S22,77  grains,  and  .'i()45.55  u;i"ains  of 
<listill('<l  water  at  60°  Fahr.  The  jtlacc  to  which  the  li<iui(l  tills  the 
measure  on  the  neck  should  be  caretully  marked  with  a  lile,  observing 
first  to  add  a  minute  drop  ot"  a  solution  of  biehloride  of  mercury  in 
alc<»hol,  whieh  secures  a  perfectly  level  surface  to  the  licjuid.  For 
smaller  measures  we  need  a  tube  of  very  uniform  calibre,  of  about  one- 
quarter  inch  in  diameter,  which  should  be  closed  at  one  cud,  then  coun- 
tei  poise<l  as  before  explainetl :  into  this  four  and  three-quarter  grains 
of  distilled  water  at  60°  Fahr.,  the  nearest  approximate  weight  to  five 
minims,  ^hould  be  weighed,  and  the  j)lac('  marked  with  a  file;  the  same 
quantity  of  water  should  again  be  added,  and  the  level  marked.  This 
should  be  repeated  tuitil  twelve  weighings  have  been  noted;  with  this 
the  minim  measures  and  the  small  divisions  of  a  graduated  measure 
may  be  tested. 

Hodgson's   improvement,  which   consists  of  a   moulded   measure  of 
precisely  unitbrm  size,  is  spoken  of  in  the  chaj)ter  on  metrology. 

Minim    Measures. — For   the   division    of  a  fluidrachm,  the  minim 
measure  is  employed.     This  is  usually  an   upright  cylinder  of  glass, 
v\,  •:$«  Avith  a  lip  at  one  extremity,  and  a  glass  i)edestal  at  the 

other,  and  is  graduated  from  sixty  minims  (one  flui- 
drachm) to  five  minims.  The  kind  used  in  fitting 
saddle-bags  and  ]>hysicians'  pocket-cases  is  made  of  glass 
tube  with  or  without  a  foot,  and  does  not  occupy  more 
space  than  an  ordinary  foij  tube  vial.  The  inconven- 
ience of  employing  a  measure  of  this  kind  has  led  to  the 
use  of  drops  in  prescription,  instead  of  minims,  and  .as 
essential  oils  and  spirituous  liquids  di-op  so  dilferently 
from  a(|ueous  liquids,  and  as  the  same  li(|uid  drops  very 
differently  from  different  vessels,  great  discrepancies  oc- 
cur, unless  the  dispenser  sufficiently  understands  and 
observes  the  distinction.  (See  tables  of  approximate 
Minim  measure,     measurement  in  next  chapter.) 

Tin  Measures. — Tin,  but  preferably  tinned  copper,  measures  of  half 
])int,  one  pint,  or  two  pints  capacity,  will  be  found  veiy  useful  to  the 
dispensing  physician,  and  indispensable  to  the  pharmacist.  They  may 
be  used  for  water,  alcohol,  syrups,  and  most  tinctures,  whenever  the 
full  quantity  they  will  contain  is  prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  inner  sur- 
faces marking  the  quiuitities,  are  much  used  by  German  pliarmacists, 
and  are  well  adapted  to  many  ))urposes,  though  rarely  kept  by  dealei"S 
in  chemical  wares  in  this  countrv. 


MouTARS. — Mortars  arc  nccossar}'  in  so  many  processes  of  ])harmacy, 
as  to  lie  among  the  most  important  items  of  an  outfit.  T  shall  describe 
the  kinds  usually  sold,  with  their  different  uses,  leaving  to  the  physi- 
cian the  choice  of  one  or  more  varieties,  according  to  circumstances. 

Wi'df/eirood  mortars  are  largely  manufactured  in  England,  and  an 
inferior  quality  of  similar  ware  has  been  made  in  this  country.     They 


MORTARS, 
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differ  somewhat  in  their  texture,  though  designed  to  have  sufficient 
roughness  or  grit  to  adapt  them  to  the  powdering  of  substances  by  trit- 
uration. The  l)est  varieties  are  glazed  enough  to  prevent  their  absorb- 
ing or  becoming  permanently  stained  by  chemicals  triturated  in  them, 
and  yet  are  not  so  smooth  as  to  allow  substances  to  slip  about  instead 
of  being  retained  imder  the  pestle.  At  least  one  good  wedgewood 
mortar  is  necessary.     It  should  be  of  the  shape  indicated  in  Fig.  39, 

Fig.  39. 


Wedgewood  mortar  and  pestle. 

slightly  hollow  in  the  middle  of  its  base,  so  that  it  will  stand  firm  dur- 
ing the  process,  and  furnished  with  a  good  lip.  The  pestle  should  be, 
in  shape,  precisely  adapted  to  the  interior  surface  of  the  mortar ;  neither 
flattened  nor  pointed  at  its  lower  extremity.  As  the  larger  sized  pestles 
always  consist  of  two  pieces,  a  wooden  handle,  and  the  rounded  portion 
which  is  of  wedgewood  ware,  care  should  be  taken  to  have  the  connec- 
tion between  them,  which  is  made  with  cement,  perfectly  tight.  When 
they  become  loosened,  they  may  be  secured  by  a  cement  made  of  resin, 
two  parts ;  yellow  wax,  one  part;  and  Span- 
ish brown,  three  parts ;  melted  together  by  Fig.  40. 
heat. 

For  the  purpose  of  solution,  a  porcelain 
mortar  is  convenient ;  such  are  frequently 
more  shallow  than  the  w^edgewood  variety. 
They  are  perfectly  smooth  and  highly  glazed, 
and  are  not  liable  to  be  stained  by  chemical 
substances  dissolved  in  them.  They  will 
also  be  found  convenient  in  preparing  such 
ointments  and  cerates  as  require  to  be  intro- 
duced  into  a  mortar,  being    more  readily 

cleansed  than  wedgewood  ware.     The  one  shown  in  Fig.  40  has  a  pestle 
of  the  same  material.     Mortars  which  have  been  stained  sometimes  are 


Porcelain  mortar. 
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quiclcly  clcaiisod  hy  iisinsjasinall  quantity  of  diloriilc  of  liiiu'  ruhlK-d  into 
a  paste  with  \vator,  when  all  otiicr  means  fail  to  remove  the  coloration. 

(r/ati.^  mortars  are  l"re([i:ently  found  in  the  olliee  of  the  ])hysieian  and 
the  shop  of  the  apothecary.  They  arc  too  soft  for  use  in  rcducin';  haix^l 
substances  to  jjowder,  but  are  adapted  to  formiug  soluti(»ns  of  readily 
solul)l(>  materials,  and  to  use  in  makino-  ointments.  The  small  sizes  arc 
mvu'h  cmj)loyiHl  in  littint;-  up  medicine-chests  and  nu'dical  saddle-hair^^. 
They  are  without  doubt  the  best  mortal's  for  makiuu;  solutions  of  the 
stronger  alkaloids,  and  in  using  them  the  best  plan  is  to  place  the  mortar 
over  a  hlacl:  surface,  as  m(r>;t  of  the  alkaloids  are  white  or  of  light  color, 
and  triturate  with  the  solvent  until  the  solution  has  been  eifected. 

The  smoothness  which  occasions  substances  to  sli])  about  under  the 
pestle  in  uiani]>ulating  with  glass  mortars,  may  be  overcome  by  grinding 
fine  emery  and  oil  of  turpentine  in  them. 

For  large  operations,  as,  for  instance,  in  making  syrup  of  l)itter 
almonds,  confection  of  roses,  or  mercurial  ointnu^nt,  a  riuirblc  mortar  is 
most  convenient ;  a  perfect  block  of  hard  and  close-grained  marble  of 
requisite  size  is  cut  out  into  a  shape  adapted  to  tritui-ation.  The  pestle 
is  made  of  hard  wood,  or  of  the  same  material  fastened  upon  a  long 
wooden  handle,  which  )uay  be  projected  into  an  iron  ring  above,  secured 
projxn'ly  over  the  centre  of  the  mortar,  so  that,  while  the  operator  gives 
the  requisite  grinding  motion  to  the  lower  extremity  of  the  pestle,  the 
upper  is  held  securely  in  its  place ;  the  use  of  this  is,  however,  restricted 
to  substances  neither  very  hard  nor  of  acid  properties. 

]Mortars  of  the  kinds  above  described  are  not  adapted  to  contusing 
substances,  either  with  a  view  to  obtaiuiug  powdei-s,  or  to  employing 
them  in  a  bruised  condition.  If  used  for  this  purpose  they  are  very 
ai)t  to  be  broken  on  the  first  triak 

For  contusion,  an  Iron,  brass,  or  beU-metal  mortar,  is  best  suited. 
Unlike  mortars  for  trituration,  these  are  somewhat  flattened  at  the 
bottom,  and  the  pestles  terminate  in  a  flattened  ball ;  they  are  tall  in 
proportion  to  their  diameter. 

The  laborious  ])rocess  of  powdering  drugs  is  greatly  facilitated  by  the 
employment  of  mills;  some  of  the  varieties  of  coifee  and  spice  mills 
met  with  in  iron  or  hardware  stores  are  exceedinglv  usefid  in  the  com- 
minution  of  vegetable  substances  for  the  preparation  of  tinctures,  infu- 
sions, etc.,  and  even  in  their  reduction  to  powder ;  one  of  these  may  well 
form  part  of  an  outfit. 

To  the  physician  A\ho  prejiares  his  own  })o\\dei's,  one  or  more  sieves 
will  be  found  very  useful.  The  most  permanent  and  desirable  kind  is 
that  made  of  wire-gauze,  though  hair  and  bolting-cloth  sieves  are  some- 
what less  costly  ;  the  latter  answer  very  well  if  kept  clear  of  moths.  A 
sieve  with  a  covering  at  top  and  bottom  is  preferable;  these  coverings 
should  be  made  of  leather,  secured  by  hoops  of  tinned  iron  rather  than 
of  wood,  which  is  liable  to  warp  and  crack. 

VC'wQ  sieves  are  nund)ered  by  the  manufacturers  with  reference  to  the 
number  of  wires  in  the  linear  inch,  and  the  most  desirable  sizes,  with 
reference  to  the  ])re])aration  of  tinctures  and  infusions,  are  Nos.  20,  40, 
50,  and  00.  For  separating  ])owders  to  be  taken  in  substance,  tlie  very 
finest  sieves,  as  high  as  No.  80,  ai-e  most  desirable. 
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Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel  spat- 
ula, or  palette  knife,  shown  in  Fig.  43,  is,  perhaps,  best  adapted  to  the 
general  pui'poses  of  dispensing.  In  selecting  them,  rare  should  be  taken 
to  have  one  very  flexible,  and  another  quite  stiff,  while,  of  course,  they 
should  be  of  two  or  more  sizes.     The  balance  handle  spatula  (Fig.  42) 


Fig.  41. 


is  aLso  useful  in  dispensing  operations,  being  generally  reserved  for  fold- 
ing powders,  and  for  other  neat  manipulations.  It  has  the  merit  of 
lying  on  the  tal)le  or  counter  without  the  blade  coming  in  contact  with 
it,  a  convenience  when  employed  with  pill  masses  or  ointments.  Three- 
inch  spatulas  may  be  macle  with  a  tapering  blade,  as  shown  in  Fig.  41, 
so  as  to  allow  of  their  being  introduced  into  rather  narrow-mouthed 
bottles,  such  as  are  usually  put  into  saddle-bags  and  medicine-chests. 

The  frequent  loosening  and  breaking  of  the  handles  of  spatulas  have 
led  to  an  improvement  in  their  manufacture,  which  consists  of  riveting 
the  pieces  of  which  the  handle  is  made  on  to  a  piece  of  steel  which  Ls  a 
continuation  of  the  blade ;  these  are  by  far  the  most  durable  spatulas 
that  can  be  had. 

When  spatulas  are  broken,  the  remainder  is  often  converted  into  a 
most  serviceable  instrument  by  grinding  off  the  broken  end  to  the  shape 
of  the  original  end  of  the  spatula.  This  is  very  useful  for  manipulating 
with  veiy  firm  extracts,  etc.  For  further  remarks,  see  paper  on  this  sub- 
ject in  Proceedings  of  Amer.  Pharm.  Association  for  1865,  p.  242. 

A  knife-rest  made  of  a  piece  of  hard  wood,  one  side  being  half  an 
inch  higher  than  the  other,  and  having  a  piece  of  sheet  brass  on  each 
side  projecting  a  quarter  of  an  inch  above  the  upper  surface ;  this  pre- 
vents the  knife  from  soiling  the  counter  or  coming  in  contact  with  any 
matter  that  may  be  on  the  counter,  and  thus  introducing  foreign  sub- 
stances into  a  mixture. 

Spatulas  of  glass,  ivor\^,  and  bone  are  sometimes,  though  rarely,  em- 
ployed- They  are  useful  in  manipulating  wdth  corrosive  substances 
which  would  act  upon  steel,  and  are  especially  adapted  to  manipula- 
tions with  ointment  of  nitrate  of  mercury,  and  certain  other  ointments, 
though  well  replaced  by  an  easily  prepared  wooden  utensil. 

A  pill  tile  (Fig.  44),  made  of  porcelain  or  queensware,  is  useful  in 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  various  sizes, 
and  are  sometimes  graduated,  as  seen  in  the  drawing,  to  facilitate  the 
division  of  masses  into  t^velve  or  twent^^-four  pills. 

Fig.  45  shows  a  little  implement  adapted  to  rolling  a  pill  mass  on 
the  tile  or  pill  machine ;  it  is  made  of  wood,  and  furnished  at  a  very 
inconsiderable  cost. 

The  division  of  pill  masses  is  best  accomplished  by  the  use  of  the 
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machino  ?;lio\vn  in  Fijjs.  46  and  47.    These  may  be  made  of  wood  or  of 


'» 


bra^ss,  and  adapteil  to  sizes  of  pills,  and  t<>  niakint;  one  or  two  or  more 
Fig.  44.  Fig.  4fi. 
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Graduated  pill  tile. 
Fig.  45. 


Pill  roll.r. 


Wooden  pill  machine. 


dozen  pills  at  one  time.  In  selecting  them,  eare  shonld  be  taken  tiiat 
they  haye  been  so  manufaetnred  as  to  cut  the  ma.ss  with  precision,  whicii- 
ever  way  the  roller  is  applied ;  most  of  those  heretofore  manufactured 


Fig.  47 


JLiruss  piU  niacliinu. 

have  been  defective  in  this  respect.  Those  nianufacture<l  by  Wirz,  of 
Pliiladelphia,  are  the  most  perfect  T  have  seen.  The  nuxle  of  using  the 
machine  is  described  in  the  chaj)ter  on  Pills. 

A  pill  machine  patented  by  .Mr.  Wilson  claims  to  be  an  improvement, 
by  enabling  the  oj)erator  to  make  jmIIs  of  various  sizes  by  elevating  the 
guides  at  the  sides  of  the  machine,  thus  foi-ming  a  tiiicker  or  thinner 
cylinder,  out  of  which  to  make  the  pills  ;  the  defect  in  the  machine  is, 
that,  while  the  cylinder  of  ma.<s  varie.<,  there  is  n(^  corre^^pondent  varia- 
tion in  the  size  of  the  cutting  plates  ;  as  one-fourth  inch  cutters  require 
a  cylinder  of  ma.ss  one-fifth  of  an  inch  in  diameter,  so  must  any  change 
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Fi?.  48. 


The  porcelain  funnel. 


in  the  size  of  the  mass  be  accompanied  with  a  corresponding  cliange  in 
the  cutters. 

The  funnel,  sometimes  called  tunnel,  is  an  article  of  everj'-day  use  in 
the  dispensing  shop  or  office,  as  well  as  in  the  lab- 
oratory. A  porcelain  or  wedgewood  funnel  is  rep- 
resented by  Fig.  48.  The  sides  should  be  straight, 
and  at  an  angle  of  60°  to  each  other.  The  tube 
should  be  smallest  at  its  lowest  extremity,  and 
should  have  one  or  more  grooves  upon  its  outer 
surface,  to  allow  of  the  egress  of  air  from  a  bottle, 
into  the  mouth  of  which  it  is  fitted.  Funnels  which 
are  grooved  on  their  inner  surface  are  generally 
preferred  for  filtration,  as  allowing  a  more  ready 
downward  passage  of  the  liquid,  especially  when 
the  plain  filter  is  employed.  They  may  be  made  of 
glass,  porcelain,  Berlin  or  queensware,  vulcanized 
rubber,  and  tin ;  those  of  glass  are  generally  fur- 
nished physicians  in  their  outfits ;  but  the  porcelain 
variety  is  far  less  liable  to  breakage,  and  is  equally  cleanly. 

A  very  simple  but  useful  improvement  in  glass  funnels  has  been  made 
of  late  years  by  grinding  the  smaller  end  of  the  neck  off'  to  an  angle, 
as  represented  in  Fig.  49.  The  liquid  follows  the  neck 
to  the  lowest  point,  and  does  not  have  the  tendency  to 
flow  back  and  close  the  space  Ijetween  the  bottle  neck 
and  the  tube  of  the  funnel.  For  filtering  volatile  liquids 
the  upper  edge  of  the  funnel  should  be  ground  to  a  level 
surface  by  rubbing  on  a  flat  stone  with  some  fine  emery ; 
this  renders  a  piece  of  plate  glass  a  tight  cover  when 
placed  properly  over  it. 

Gutta-percha  or  vulcanized  rubber  has  the  advantage  of  lightness  and 
durability',  and,  not  being  affected  by  acids,  leaves  nothing  to  desire  for 
the  manufacture  of  a  permanent  funnel. 

The  displacement  apparatus  recommended  in  the  previous  editions  of 
this  work  as  almost  indispensable  to  the  pharmacist  and  physician,  may 
be  well  replaced  by  a  funnel  in  almost  every  small  operation.  For 
details  of  the  mode  of  preparing  displacement  tubes  extemporaneously 
and  managing  the  process,  see  the  chapter  on  Displacement  or  Percola- 
tion. 

One  or  more  evaporating  dishes  of  Berlm  or  fine  porcelain  ware,  and 
a  porcelain  cup  (Fig.  51),  will  be  found  convenient  in  the  preparation 


Imi5i-o\ed  glass 
tunnel. 


Fis.  50. 


Fiff.  51. 


Fig.  52. 


Evaporating  dish. 


Porcelain  cup. 


Capsule. 


of  many  of  the  galenical  and  most  of  the  chemical  preparations  ap])ro- 
priate  to  the  office  or  shop.  These  dishes  are  of  different  prices,  accord- 
ing to  quality,  and  range  from  the  two-gallon  to  the  one  fluidounce  size. 
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In  purifviug  saline  snbstancos,  snc-h  as  cliloratcof  ])()tiLssinni,  chloride 
of  nninioiiiiiiii,  otc,  ova])oi-atiiit;-  dislu-s,  the  bottoms  of  which  arc  pioivod 
with  numerous  holes,  will  he  found  very  useful  in  saving  nuich  time  in 


drvin<r. 


The^a^A:  (Fig.  53)  is  a  eheaj>  and  convenient  implement  for  small 
operations  requiring  heat,  and  especially  ibr  forming  solutions  of  saline 


Fig.  53. 


Fig.  54. 


CXS) 


Migredients 


JJ 


The  friijod  (Fig.  54),  or  a  retort  stand, 
sold  by  dealers  in  apjiaratus,  should  not  be 
forgotten,  as  being  nccessaiy  to  the  conven- 
ient use  of  the  foreiroiner. 


\b 


Flask. 


Tripod. 


\laf.^. — The  physician's  outfit  usually 
contains  from  half  a  gross  to  a  gross  of  ])re- 
scriptiou  vials,  varying  in  size  from  f.Sviij  to 
foss.  As  more  of  the  smaller  sizes  are  used 
than  of  the  others,  it  is  desirable  to  have 
about  the  following  proportions  in  a  gross:  One  dozen  f^viij,  one  dozen 
f.^vj,  two  dozen  f^iv,  three  dozen  fi^ij,  three  dozen  f^j,  two  dozen  f^ss, 
tluMigh  usually  a  larger  number  of  the  two  smaller  sizes  are  introduced 
at  the  expense  of  the  three  largest  sizes.  The  vials  tor  i)reseriptiou 
M'hieh  combine  convenience  in  wa-apping,  neatness  of  appearance,  are 
those  commonly  known  as  French  square,  and  excepting  the  |-ounce 
and  two-ounce,  which  are  better  when  the  width  is  double  the  thickness, 
and  known  amoni;  the  manufacturers  as  Ions  "  blakes,"  these  ffive  the 
greatest  facility  for  labelling  as  an  increased  surface  is  presented.  Sev- 
eral of  the  larger  sizes  should  have  wide  mouths,  for  convenience  in 
bottling  solid  substances,  and  also  to  adapt  to  the  displacement  ap})aratus. 
A  few  vials  of  half-drachm,  one  drachm,  and  two  drachms  ca])acity 
are  very  desirable  for  ai'ticles  dispensed  in  these  small  quantities.  Vials 
in  commerce  are  classified  as  flint,  German  flint,  and  green  glass ;  as 
fluted  and  plain ;  and  as  long  and  short.  Flint  vials  are  considerably 
more  exj)ensive  than  the  green ;  though  they  are  far  more  elegant  for 
prescription  j)ur]ioses.     They  are  generally  made  in  a  mould. 

The  shape  of  the  lip  is  one  of  the  most  important  considerations  in 
the  selection  of  vials ;  if  the  lip  is  too  narrow  or  rounded,  a  constant 
source  of  annoyance  will  occur  from  the  liquid  trickling  down  the  neck 
and  sides  of  the  vial  after  pouring  from  it,  and  it  will  be  impossible  to 
drop  from  it  at  all.  Those  who  have  the  Procccd'mgs  of  the  American 
Pharmaceutical  Association  at  hand  (vols.  xvii.  355 ;  xx.  90)  will  find 
.several  pajiers  upon  glassware,  which  will  give  information  upon  this 
whole  subject. 

A  few  colored  vials  may  be  advantageously  introduced  into  an  outfit 
for  use  in  disi)ensing  solutions  of  nitrate  of  silver,  or  other  solutitnis 
decomposjible  by  light.  Some  pharmacists  adopt  the  plan  of  dispensing 
poisonous  preparations  and  li(]uids,  designed  for  external  use,  in  vials 
of  peculiar  shapes  or  colors,  for  the  sake  of  distinction.  The  disad- 
vantages of  any  attempt  to  substitute  j)recautions  of  this  kind,  for  that 
constant  vigilance  in  regard  to  medicines  which  is  the  only  safeguard 
of  the  public,  nuist  have  occurred  to  every  pei'son  of  ex2)erience. 
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Coi'hs. — These  are  exceedingly  variable  in  quality;  the  softest  and 
most  j)erfeetly  shaped  varieties,  though  expensive,  are  so  far  preferable 
for  use  as  to  make  them  cheaper  in  the  end.     Ta- 
pering or  "homoeopathic"  corks  possess  the  advan-  Fig.  55. 
tag;e  of  beino;  fitted  to  vials  of  various  sized  necks  with 
great  facility,  and  if  sufficiently  "  velvety,"  will  bear 
thrusting  tightly  and  secm-ely  into  their  place.     These 
remarks  are  equally  true  of  the  larger  sizes,  called 
bottle   corks;    of  these   we  have   pint  corks,  quart 
corks,  demijohn  corks,  and  flat  or  jar  corks,  the  last 
being   used  chiefly  for  wide-mouth    packing   bottles        suaightcorks. 
and  earthen  jars.     There  is  a  variety  called  "  citrate 
corks,"  introduced  since  the  invention  of  citrate  of  magnesia  solution, 
very  uniform  in  size  and  quality,  and  an  improvement  on  the  ordinary 
pint  corks.     It  is  well  to  be  supplied  Avith  a  few  of   these,  though 
vial    corks  constitute   by   far  the   largest   proportion  of   the   number 
required. 

Among  the  numerous  gum-elastic  implements  Avhich  have  come  into 
use  within  a  few  years  are  suitably  shaped  stoppers,  adapted  to  bottles 
of  various  sizes.  These  are  not  liable  to  the  same  objections  which 
apply  to  corks ;  they  are  not  acted  upon  by  the  strong  acids  or  alkalies 
nor  by  iodine.  .  They  are,  however,  comparatively  expensive,  and  their 
surface  is  not  so  well  adapted  to  the  purpose  as  the  soft,  velvety  surface 
of  cork. 

Paper  of  different  kinds  sliould  not  be  overlooked  in  making  up  an 
outfit.  The  most  useful  is  druggist's  white  Avrappiug-paper,  which 
should  be  fine  without  being  heavy  or  spongy  in  its  textm-e ;  it  should 
not  crack  at  the  edges  when  turned  over  sharply ;  this  paper  is  that  sold 
to  printers  ordinarily ;  it  should  be  well  calendered,  so  that  the  various 
materials  "svill  not  adhere  to  it.  The  sizes  met  with  in  commerce  are 
medium,  about  19X24  inches,  and  double  medium,  24x38  inches. 
Papers  for  dispensing  powders  can  be  had  already  cut  to  the  size 
desired,  put  up  in  packages  of  ]  000  each,  at  a  less  price  than  paper  can 
be  ordinarily  bought  and  cut,  thus  saving  time  and  having  a  pajaer  of 
more  sightly  appearance.  For  directions  in  regard  to  dividing  the 
sheets,  for  dispensing  medicines  in  packages,  see  chapter  on  Dispensiug. 

Filtering  paper  should  be  Mithout  color,  and  of  a  porous  texture,  and 
yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed  upon  it. 
The  market  is  now  freely  supplied  with  a  superior  article  in  circular 
sheets,  called  French  filters.  Swedish  filtering  paper  is  the  very  best, 
and  is  preferred  for  analytical  processes ;  it  is,  however,  too  expensive 
for  common  use  in  the  shop. 

Envelope  paper,  though  not  white,  and  hence  seldom  used  for  ordinary 
dispensing  purposes,  is  extremely  useful  as  an  outer  wrapper  to  packages 
requiring  additional  securitv. 

Fancy  paper,  e\\\]Ao\e(\.  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  practise 
neatness  and  elegance  in  dispensing.      Tin-foil  is  also  required  for  cov- 
ering jars  of  ointment,  and  deliquescent  powders.   Paraffin  paper  is  also  of 
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groat  porvico  in  wnippinjx  articles  that  arc  <l<'li({U(*S(X!nt,  greasy,  or  liable 
to  eolicro. 

Pill  Boxes. — These  are  of  three  kinds:  1st.  I'ajKr  pill  boxes,  adapted 
to  dispensing  pills.  2d.  N\'()(xk'n  pill  boxes,  or  chip  boxes,  made  of 
shavings,  and  best  suited  Ibr  ointnu-nts,  cont'cctions,  et<\  ;  of  this  article, 
a  very  beautiful  style  is  imported  from  England,  which  commands 
nciirly  double  the  price  of  the  American  kind.  The  most  [xirfect  chip 
box  yet  produced  is  that  matle  by  rolling  a  thin  shaving  of  wood  around 
a  steel  mandrel,  and  coating  the  surfhcc  of  the  shaving  with  glue  ;  when 
this  has  set,  a  second  shaving  is  glued  upon  the  first,  the  grain  being 
revei*sed ;  after  drying,  the  bottom  and  t(»j),  both  of  double  thicknesses 
of  shaving  glued  together,  are  glued  into  their  places ;  this  box  is  im- 
pervious to  grease  and  varnish,  and  will  resist  much  hard  handling. 
."3(1.  Turned  boxes,  which  have  been  rcccntlv  introduced  for  disjicusing 
pills,  and  ai'e  certainly  more  substantial  than  cither  paper  or  chip  boxes. 
They  do  not,  however,  serve  so  good  a  purj)ose  for  ointments ;  the  bot- 
tom, being  cut  across  the  grain  of  the  wood,  soon  l)ecomes  saturated  with 
the  grease,  and  soils  everything  it  is  set  upon.  When  these  boxes  are 
used  for  ointments,  they  should  be  lined  with  a  good  coating  of  glue, 
put  on  hot.     Pill  boxes  are  usually  sold  by  the  dozen  nests,  wrappwl  in 

paper.  Sometimes  a  nest  contains  three,  and  some- 
times four  boxes,  ranging  from  about  an  Ounce 
capacity  to  one-fourth  that  size.  A  new'  pattern  of 
paper  ])ill  l)ox,  recently  intnRluced  in  the  best  j)har- 
maceutical  establishments,  is  here  figured.  It  is  made 
with  a  shoulder;  the  t<^})  and  bottom  overlap  the 
edges,  so  that  they  cannot  be  forced  in  by  ordin:u"v 
pressure.  The  diameter  being  large  in  jji-oportion  to  the  depth,  thev 
are  conveniently  carried  in  th(^  waistcoat  pocket. 

Sometimes  a  heavy  box,  made  of  cardboard,  which  has  been  lined  with 
tin-foil,  is  used  advantageously  for  dispensing  powders  containing  vola- 
tile oils,  although  wide-mouthed  bottles  wyo  preferable  for  this  ]Mn'])ose. 
Boxes  lined  with  silver  j)apcr  and  ])artitioned  are  desirable  for  (.lispensing 
suppositories.  Powdei's,  when  directed  to  be  divided  into  doses,  should 
be  dispensed  in  boxes  of  a  size  suitable  to  the  number  of  ])owders,  and 
the  (|uantity  of  material  in  each  })()wder ;  these  are  best  made  of  card- 
board, and  the  inner  sides  of  the  boxes  are  j»rolonged  to  reach  to  the 
under  side  of  the  lid,  the  sides  of  whic-h  are  flush  with  the  outer  surface 
of  the  sides  of  the  box. 

The  physician  should  provide  himself  \\\\\\  a  tin  case,  in  the  shape 
of  a  closed  cylinder,  in  ^^llich  to  carry  his  gum  catheters  and  bougies, 
and  another  for  adhesive  plitster  cloth,  which  othei-wise  is  liable  to 
become  useless  in  our  climate. 

In  severe  illness,  and  especially  after  confinement,  j)atients  are  fre- 
(juently  so  situated  as  to  be  unable  to  be  movcil  without  great  inconven- 
ience and  danger,  and  a  variety  of  urinals  and  bed-j)ans  have  been 
contrived.  "77(r  .s/Z/yvv-,"  made  of  tin,  upon  the  plan  of  Dr.  Jos.  War- 
rington, is  adaj)tcd  to  the  use  of  females,  and   is  certainly  an  imj)rove- 
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ment  upon  any  contrivance  for  the  purpose.     It  is  of  precisely  the  shape 
best  adapted  to  slip  in  between  the  thighs  and  under  the  lower  extremity 


Fig.  57. 


Fisr.  58. 


Slipper  licil-paii. 


Oovered  bed-pan. 


Fig.  59. 


Pamphlet  case. 


of  the  back,  without  pain,  and  to  receive  the  evacuations,  whether  alvine 
or  urinal,  without  the  danger  of  soiling  the  sheets. 

The  hefl-pan  of  planished  tin.  Fig.  58,  is  a  wedge-shaped  recej^tacle 
neatly  covered  by  a  movable  lid,  while  the  tubule  is  eifectually  closed 
by  a  brass  screw,  facilitating  the  complete  closure  of 
the  apparatus  till  its  removal  from  the  apartment. 

Among  the  usei'ul  additions  to  the  physician's  and 
pharmacist's  outfit  is  the  j)amphlet  case  here  figured. 
It  consists  of  a  tin  case  of  the  size  of  a  large  octavo 
volume,  adapted  to  receiving  and  preserving  the  jour- 
nals and  other  unbound  publications,  which  will  ac- 
cumidate  on  the  hands  of  any  one  who  is  properly 
alive  to  the  current  literature  of  his  profession.  By 
having  several  of  these,  one  can  be  appropriated  to 
each  of  the  periodical  issues,  and  one  reserved  for 
the  occa.sioual  pamphlets,  price  currents,  etc.  At  the 
end  of  the  year,  their  contents  may  be  sent  to  the 
binder,  or  tied  in  packages  and  laid  away. 

In  the  selec^tion  of  implements  and  utensils  of  all  kinds,  it  should 
ever  be  remembered  that  those  of  the  most  durable  materials  and 
thorough  workmanship  are  the  most  economical,  giving  satisfaction 
while  in  use,  and  often  being  valuable  as  old  material  when  no  longer 
fit  for  the  purposes  for  which  they  \vere  obtained. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
sponge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a  friend 
to  anaesthesia  in  sm-gery  and  obstetrics ;  a  corkscrew,  a  ball  of  fine  linen 
twine,  a  pair  of  scissors,  a  few  coarse  towels  for  Aviping  mortars,  a  tin 
cup  for  heating  liquids,  a  sheepskin  for  spreading  plastei-s,  etc. 

The  apparatus  and  furniture  here  described  are  such  as  may  be  re- 
garded as  necessary  to  the  outfit  of  a  country  practitioner.  I  shall  find 
ocx^asion,  in  the  subsequent  parts  of  this  work,  to  refer  to  many  imple- 
ments which  it  would  be  superfluous  to  describe  in  this  place,  though 
frequently  included  in  the  outfit. 
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CHAPTER    II. 

ARRANGEMENT  OF  CELLAR,  STORE-ROOM,  AND  LABORATORY. 

THE  collar  is  an  important  part  of  the  drun^-store,  and  yet  some  phar- 
macists, from  their  location,  are  debarred  from  any  but  veiy  small 
niK lor<^round  accommodations. 

ii'  laruo,  dry,  and  liuht,  the  collar  will  sn])j)lemont  the  j^n-onnd  floor 
for  important  storage  and  laboratory  uses.  Jiesidos  the  fuel,  the  ash- 
pit, the  soda-water  ibuntaiu,  and  ice-chest,  it  may  contain  tlie  screw 
press,  drui*:  mill,  mortar  lor  contusion,  packing  material,  boxes,  shelv- 
ing, drawei*s,  and  working  counter. 

In  some  of  the  city  stores,  where  the  value  of  real  estate  prevents 
nuich  extension  of  the  ground  Hcjor,  the  collar  is  made  use  of  as  a  labo- 
ratory, being  extended  under  the  pavement  as  well  as  under  the  store. 
In  some  wholesale  establishments  a  steam-boiler,  steam-engine,  stills, 
evaporating  pans  with  stirrers,  also  blue-mass  mill,  ])lastcr  machine,  or 
any  similar  apparatus  required  by  the  nature  of  the  lousiness,  are  located 
in  the  cellar.  The  disadvantages  of  this  arrangement  are,  the  strong 
odor  of  the  evaporating  licpiids  pervading  the  store,  the  jarring  motion 
from  the  proximity  of  the  machinery  when  in  use,  and  the  increased 
danger  of  an  accidental  fire  in  the  basement,  involving  the  destruction 
of  the  whole  building  and  its  valuable  contents. 

For  the  purposes  of  a  retail  business  carried  on  in  a  building  also 
occupied  as  a  dwelling,  a  suitable  portion  of  the  collar  should  be  sepa- 
rated by  a  brick  partition  from  that  used  by  the  family,  and  if  practi- 
cable vaults  should  be  dug,  one  for  the  coal-bins  and  the  other  for  the 
storage  of  highly  inflammable  liquids;  this  should  conununicate  w'ith 
the  cellar  by  a  passage,  and  a  direct  and  easy  ascent  shoidd  be  provided 
to  the  street  and  to  the  store. 

Upon  the  slielves,  which  should  be  situated  in  the  coolest  part  of  the 
cellar,  and  lighted  by  gas  at  night  and  if  necessary  during  the  day, 
should  be  arranged  gallon,  half-gallon,  quart,  and  pint  packing  bottles, 
to  hold  the  full  quantities  of  the  resj">ective  waters,  tinctures,  s])ii-its, 
syrups,  fluid  extracts,  and  similar  jircparations  Avhich  the  demands  of 
the  business  require  to  be  made  or  bought  at  one  time,  so  as  to  replenish 
the  furniture  bottles  in  the  store.  To  prevent  the  dust  of  the  cellar 
from  settling  upon  the  lips  of  the  stock  bottles  in  the  cellar,  a  cap  made 
of  pasteboard  and  varnished  with  shellac  varnish,  so  as  to  be  inq)er- 
vious  to  moisture,  should  be  placed  on  each  bottle,  covering  the  cork 
and  nook  and  resting  upon  the  shoulder  of  the  bottle.  It  will  be  im- 
possii)lo,  in  organizing  a  new  store,  to  make  exactly  the  quantities 
required,  and  in  the  developments  of  the  business  these  will  probably 
bo  modified,  if  not  uniformly  increased.  In  tlio  absence  of  oxperionco, 
the  best  rule  to  follow  as  to  quantities  is  probably  that  of  the  ITnited 
States  Pharmacopoeia,  Avhich  generally  directs  about  the  quantity  of  each 
preparation  ap]>i"oj)riate  to  a  retail  store.     Doubtless  many  beginners 
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have  found  their  first  outfit  to  last  much  longer  than  they  expected,  but, 
on  the  other  hand,  it  is  very  promotive  of  business  to  have  enough  in 
stock  to  supply  any  unexpected  demand,  and  to  be  able,  without  delay, 
to  replenish  the  furniture  bottle  at  any  time  that  it  may  be  emptied. 
There  is  no  better  place  to  keep  this  class  of  goods  than  a  cellar  of  a 
low  and  nearly  uniform  temperatm-e  the  year  round,  out  of  the  reach 
of  a  strong  sunlight,  though  not  so  dark  as  to  render  the  reading  diffi- 
cult. 

The  drawers  and  other  receptacles  in  the  cellar  are  adapted  to  the 
extra  stock  of  sponges,  corks,  vials,  bottles,  jars,  and  similar  articles  for 
which  there  is  not  space  in  the  store.  In  the  cellar  the  different  sized 
vials  should  be  svstematicallv  arranged,  the  shelves  for  each  size  being- 
so  located  that  those  in  most  frequent  use  should  be  most  accessible  and 
of  the  larger  size,  as  tending  to  economize  time  in  putting  them  away 
when  received ;  each  of  these  shelves  should  have  covers  to  exclude  the 
dust  and  should  be  distinctly  marked  as  to  size  and  kinds. 

The  syrups  should  be  stored  near  the  floor,  as  that  is  always  the 
coolest  part  of  the  cellar,  especially  if  the  heating  of  the  store  is  accom- 
plished by  a  heater  in  the  cellar,  which  is  now  considered  the  only 
desirable  method.  Here  baskets  of  sweet  oil,  boxes  of  Saratoga  and 
other  mineral  waters,  and  barrels  of  whiting,  rotten-stone,  and  the  like, 
may  also  be  kept — care  being  taken  not  to  encumber  any  unoccupied 
corner  with  materials  out  of  sight,  and  consequently  likely  to  be  for- 
gotten. 

The  cellar  need  not  be  plastered,  and  the  joists  will  then  afford  sup- 
port to  narrow  shelves,  nailed  on  to  their  lo^ver  edge,  which  may  be 
labelled  on  the  under  side,  so  as  to  be  easily  read  from  below.  These 
shelves  will  be  appropriate  depositories  for  such  vials  of  volatile  oils, 
syrup  of  iodide  of  iron,  jars  of  pomade,  and  duplicate  small  packages 
as  it  is  desirable  to  keep  out  of  the  light  and  heat  of  the  store.  The 
cellar  may  advantageously  contain  a  heater,  such  as  is  now  so  exten- 
sively introduced  into  basements ;  and  if  the  demands  of  the  store  and 
upper  rooms  are  moderate,  one  placed  in  a  central  position  in  the  cellar, 
though  designed  to  supply  warm  air  to  the  store  and  upper  rooms,  will 
diffuse  sufficient  warmth  around  it  to  take  off  the  dampness,  which  con- 
stitutes the  greatest  objection  to  an  underground  place  of  storage. 

In  cellars  and  vaults  the  labels  of  the  bottles  and  other  permanent 
receptacles  of  surplus  stock  should  be  written  with  black  varnish,  as 
they  are  not,  if  thus  marked,  liable  to  become  obscure  by  fading  as  when 
lettered  with  ink ;  and  the  moulding  of  the  paper,  in  the  absence  of  a 
better  material,  can  be  prevented  by  washing  it  with  a  solution  of  cor- 
rosive sublimate. 

As  a  general  rule,  packages  of  chemicals  which  are  in  the  least  de- 
liquescent, or  of  vegetable  substances,  whole  or  powdered,  unless  in  tight 
glass  or  metal,  are  uusuited  to  storage  in  the  cellar;  but  by  weather- 
boarding  the  walls,  or  lining  them  with  studding  and  lath  and  plaster, 
flooring  with  boards  laid  upon  joist,  and  ventilating  suitably,  and  warm- 
ing with  a  stove  or  furnace,  a  dry,  very  satisfactory,  and  comfortable 
store-room  and  laboratory  may  be  obtained  under  the  store. 

If  there  is  a  vaulty  it  should  have  shelving  for  bottles  or  demijohns 
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of  ether,  Hotrinann's  anodyne,  hen/ine,  giu^oline,  and,  it'  the  cellar  is 
warm,  for  the  fruit  juices  and  the  more  easily  fermontal)l<'  syrups,  and 
for  the  summer  sujiply  of  lard  and  certain  (»intments  which  require  to 
be  kept  cohl.  Tlu-  alcohol  barrel  and  any  carboys  of  acid  or  ammonia 
may  have  stands  luider  the  shelving;,  or  in  another  jiart  (A'  the  vault. 
As  it  is  not  desimble  to  introduce  artificial  li^ht  int<^)  the  vault,  bull's- 
eye  j^lasses  or  the  patent  vault  lights  may  be  advantajreously  placed  in 
the  crown  of  the  vault  to  light  it  during  the  day,  and  a  similar  glitss 
may  be  cemented  into  a  hole  pierced  in  the  wall,  whii'h  will  sup])lv  ar- 
tificial light  from  the  cellar  at  other  times. 

An  ive  vault  or  chest  is  almost  iudispensiible  to  a  pharmaceutical  store 
in  the  climate  of  the  United  States.  If  carbonic  acid  water  is  sohl  on 
draught,  the  ice  supply  is  of  sufficient  importance  to  claim  special  ar- 
rangements for  its  preservation,  and,  in  connection  with  this,  means  of 
refrigeration  for  fermentable  liquids  and  bottled  mineral  waters  shoidd 
be  provided.  A  vault  communicating  with  the  cellar  and  with  an 
opening  from  the  street  may  contain  an  ice  closet  such  as  is  showfi  in 
Fig.  ()() ;  it  is  provided  with  a  shoot  and  an  opening  from  the  street  for 

the  delivery  of  the  ice  into  a  box 
^''!~'  '''^-  with  a  heavy  wocxlen  slat  floor  per- 

forated, or  on  a  slant,  so  that  the 
melted  ice  will  flow  otf  as  soon  as 
produced.  Under  this  a  metal  or 
slate-lined  box  may  be  placed  to 
receive  any  articles  not  injured  by 
moisture  which  require  to  be 
brought  to  a  temperature  nearly 
appi'oaching  the  melting-point  of 
ice.  Adjoining  the  ice-box  is  a 
closet  in  which  syru}is,  cream  to  be 
used  in  connection  ^vitll  the  soda- 
water  syrups,  lard,  and  any  preparations  Avhich  require  to  be  kept 
uniformly  cold,  may  be  set  away  upon  shelves.  Slate  is  a  good  ma- 
terial for  lining  such  a  closet  and  for  constructing  the  shelves.  There 
should  be  small  openings  between  the  ice-box  and  the  closet,  to  promote 
the  circulation  of  air.  There  may  also  be  a  pipe  comiecting  with  a  flue 
.so  as  to  draw  in  a  current  of  air  from  the  ice  through  the  refrigerator ; 
but  this  will  increase  the  melting  of  the  ice,  which  is  generally  to  be 
guarded  against.  Large  refrigerating  vaults  are  sometimes  constructed 
on  this  principle,  in  contact  with  ice-houses,  a  few  bricks  l)eing  Iclt  out 
near  the  l)ottom  of  the  partition  between  them;  but  it  is  not  practicable 
to  keep  large  quantities  of  ice  under  the  pavement  in  the  city  from 
season  to  season.  A  large  bulk,  not  less  than  sixteen  feet  square  and 
nonrlv  the  same  depth,  is  considered  the  least  quantity  that  A\ill  keep 
well." 

The  Phnrmnceutical  Laboratory,  erected  for  the  mamifacture  of  the 
varied  ])roducts  of  our  art  in  large  quantities,  to  meet  an  extensive 
wholesale  demand,  should  be  in  the  suburbs  or  manufacturing  quarter 
of  a  large  city,  or  in  some  readily  accessible  rural  tlislrict;  while  a  retail 
or  dispensing  store  requires  a  location  either  on  a  business  thoroughfare 
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where  it  can  attract  transient  cnstora,  or  in  the  midst  of  the  dwellings 
of  the  people  ;  and  yet  in  some  instances  these  two  are  so  far  combined 
that  a  laboratory  of  considerable  size  is  directly  attached  to  the  dispen- 
sing stoi'c. 

This  work  is  not  written  for  the  very  few  whose  aim  is  to  devote 
themselves  to  manufacturing  pharmacy,  or  to  one  or  other  of  the  numer- 
ous specialties  into  which  it  is  divided,  so  much  as  for  the  many  whose 
chief  business  is  to  retail  medicines  over  the  counter,  and  to  prepare  for 
their  own  sales  the  numerous  officinal  and  unofficinal  preparations  pre- 
scribed by  physicians  and  demanded  by  the  public. 

A  comprehensive  treatise  on  manufacturing  pharmacy,  giving  the 
best  forms  of  apparatus  for  large  operations,  and  the  details  of  the 
numerous  processes,  witli  reference  to  economy  and  perfect  success,  is  a 
desideratum ;  l)ut  it  M^ould  pay  neither  the  author  nor  the  publisher  for 
the  great  labor  and  expense  it  would  involve,  because  it  would  not  meet 
an  extensive  demand. 

The  reader  will  be  more  profited  by  suggestions  as  to  the  arrange- 
ment of  an  apartment  for  producing  pharmaceutical  preparations  in 
such  quantities  as  are  demanded  by  a  dispensing  store.  The  location 
of  this  store  will  be  regulated  by  circumstances.  The  cellar  has  been 
already  referred  to  as  readily  accessible  from  the  store,  and  on  that  ac- 
count desirable ;  but  a  location  on  the  ground  floor  is  in  all  respects  to 
be  preferred,  and  the  top  story  is  the  next  in  eligibility;  here  all  noxioas 
gases  and  the  disagreeable  vapors  given  off*  in  evaporation  are  readily 
dissipated  without  annoyance,  and  in  case  of  accident  by  fire,  the  de- 
struction of  the  building  is  not  so  imminent. 

The  apartment  used  for  manufacturing  purposes  by  the  pharmacist 
will  be  much  less  extensive  than  a  laboratory  of  a  manufacturing 
chemist;  indeed  it  is  rather  a  convenient  place  for  conducting  those 
heavier  processes  which  would  be  unsightly  and  tend  to  mar  the  neat- 
ness of  the  store — a  drying  closet  with  appropriate  trays,  over  which  a 
current  of  warm  dry  air  can  be  made  to  pass,  connected  with  a  flue,  is 
very  desirable,  a  convenient  place  for  all  the  utensils,  still,  syrup  kettles, 
measures,  and  funnels  that  are  required ;  closets  in  which  the  percolators 
may  be  inclosed  while  tlie  process  is  going  on,  as  well  as  to  keep  them 
in  while  out  of  use.  The  still,  condenser  and  their  appropriate  stands 
should  each  have  their  appropriate  place  in  this  apartment. 

The  press  for  preparing  fruit  juices  and  some  of  the  tinctures  should 
be  placed  here  in  such  a  way  as  to  be  convenient  to  use,  and  yet  not  to 
occupy  too  much  valuable  space,  the  larger  one  may  have  a  cover  and 
thus  serve  as  a  table  when  so  needed. 

In  the  event  of  locating  a  laboratory  up-stairs,  it  should  have  a  hatch- 
way and  tackle  for  the  conveyance  of  heavy  packages ;  and  if  steam  is 
to  be  used  as  the  means  of  heating,  the  boiler  should  be  located  in  the 
cellar  on  the  ground  floor,  and  should  conmiunicate  Avith  the  laboratory 
by  a  steam-pipe,  which,  with  the  water  supply,  waste-pipe,  and  drip 
from  the  evaporating  pans,  should  run  inside  the  walls  or  up  and  down 
a  warm  air  flue,  so  as  to  avoid  the  danger  of  freezing  in  winter.  The 
floor  should  be  covered  by  tile  or  slate  set  in  cement,  and  should  slope 
in  the  direction  of  the  corner  in  which  the  waste-pipe  takes  its  origin ; 
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hero  a  sink  may  be  let  into  the  floor  to  collect  the  drijipintrs.  The  lab- 
oratory may  contain  a  kitchen  range  set  in  the  chimney,  with  a  water- 
l)a('k,  which,  in  tiic  absence  of  a  steam-boiler  in  the  cellar,  A\ill  give  a 
liniitc<l  supply  ol'  hot  water  lor  use  wherever  needed.  To  the  store 
itself  such  a  range  is  a  useful  addition,  provided  there  is  room  to  locate 
it  out  of  si>rht  of  customei-s  and  iu  conueetion  with  a  ffcHnl  Hue.    Fi<r.  Gl 
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Range  for  store  and  laboratory. 


Stove  for  similar  uses. 


shows  a  good  range  for  pharmaceutical  purposes.  It  furnishes  accom- 
modation for  two  vessels,  the  contents  of  which  can  be  kept  boiling  rap- 
idly, while  four  others  can  be  heated  to  diltercnt  temperatures ;  the  ovens 
at  either  side  will  enable  the  operator  to  desiccate  articles  at  the  same 
time.  In  the  absence  of  a  kitchen  range,  a  cooking  stove  will  serve  a 
good  purpose,  and  may  be  arranged  as  shown  in  Fig.  62.  The  toj)  A\ill 
accommodate  four  vessels  at  one  time,  and  in  the  oven  a  mnnber  of 
articles  may  be  gradually  dried ;  a  sand-bath  can  be  readily  attached  to 
this  by  causing  the  smoke  and  products  of  combustion  to  travei"se  a  flat 
iron  pipe  before  reaching  the  chimney  ;  upon  the  upper  side  of  this  pipe 
a  flange  is  turned  up  an  inch  or  two  all  aroiuul,  in  which  sj)ace  the  .sand 
is  to  be  placed. 

Although  it  is  undesirable  that  the  laboratory  should  be  used  for 
general  storage,  yet  most  of  the  substances  to  be  cm})loyed  in  making 
the  various  preparations  should  be  near  at  hand.  If  ])racticable,  a 
store-room  should  adjoin  the  laboratory  and  comnuniicate  with  it  by  a 
door,  otherwise  the  wall  on  at  lea.st  one  side  should  be  lined  Avith  shelves 
of  suflicient  width  and  at  such  distances  apart  as  to  admit  of  2-gallon,  1- 
gallon,and  ^-gallon  bottles,  demijohns,  tin-cans,  and  stoneware  jai-s,  con- 
taining the  leading  articles  demanded  in  the  course  of  th(>  manufacturing 
processes.  The  products  will  mostly  be  stored  in  the  cellar  when  com- 
pleted, and  the  alcohol  suj^ply,  where  received  in  barrels,  may  be  em])tied 
int(t  cans  and  apj)ortioned  between  the  cellar  and  laboratory.  The  alco- 
hol distillates  collected  in  the  process  of  concentration  of  extracts  and 
fluid  extracts,  suited  only  to  tlu;  same  use  again,  will  each  need  a  separate 
Ciui  or  bottle.  It'  the  cheap  mineral  acids,  ammonia,  or  glycerine  are 
purchased  in  wu'boys,  they  may  be  |)laced  under  the  shelving  on  a  jilat- 
form  elevated  about  flfteen  inches  from  the  floor.  A  barrel  of  sug-ar  will 
be  needed,  and  should  have  an  ap]»ro])riate  ])lace  allotted  to  it.  Jicsides 
a  counter  like  that  already  Jigured  on  page  35  (which  may  be  greatly 
extended),  there  should  be  one  for  weighing,  on  which  the  laboratory 
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Fig.  63. 


scales  should  be  kept.  Processes  in  wliicli  fluids  are  used  should  be 
separated  from  those  requiring  perfect  dryness ;  in  fact,  the  folding  of 
Seidlitz  powders,  the  putting  up  of  toilet  powders  and  dentifrices,  and 
similar  operations,  which  are  largely  pursued  in  some  stores,  are  unsuited 
to  the  labordtory. 

Heavy  percolators  should  stand  on  separate  frames,  and  be  supported 
by  iron  bolts  fastened  firmly  to  the  sides  and  resting  in  holes  in  the 
frames,  just  high  enough  to  allow  of  conveniently  packing  them,  with 
room  to  draw  off  the  percolate  below.  This  permits  their  being  inverted 
when  the  percolation  is  complete.  A  large  box,  suitable  for  convenient 
removal,  should  be  always  at  hand  for  the  reception  of  debris,  which  will 
rapidly  accumulate ;  into  this  the  ashes  and 
sweepings  may  be  thrown ;  and  a  separate 
barrel  for  broken  glass  will  bring  a  small 
revenue. 

Fig.  63  shoAvs  a  carboy  and  siphon  ar- 
rangement invented  by  Charles  Bullock,  of 
Philadelphia,  for  drawing  off  acids,  ammo- 
nia, and  other  liquids. 

This  arrangement  consists  of  a  cap  of  stout 
sheet  caoutchouc  with  two  apertures,  which 
arc  prolonged  into  small  tubes,  one  of  a  size 
sufficient  to  permit  the  siphon  tube  to  pass. 
The  other,  through  which  a  small  tube  passes 
a  few  inches  into  the  neck  of  the  carboy,  is 
smaller.  The  cap  is  fastened  air-tight  around  both  the  tubes,  and 
covers  the  outside  of  the  neck  of  the  carboy,  around  which  it  also  is 
fastened  air-tight.  Upon  blowing  steadily  into  the  small  tube,  a  pressure 
is  exerted  on  the  surface  of  the  liquid,  and  it  finds  exit  through  the 
siphon,  which  continues  in  action  until  stopped  by  some  appropriate 
cause. 

The  apparatus  figured  below  is  much  more  easily  worked,  requiring 
no  exertion,  and  does  not  fill  the  air  with  the  fumes  of  the  acid  while 
it  is  being  used. 

Fig.  63^. 


Carboy  siphon. 
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CHAPTER    I. 

ON  PHARMACOPOEIAS. 

EVER  since  raeclicine  has  been  cultivated  as  a  libenil  profession  the 
necessity  has  been  increasingly  recognized  of  definite  and  authorita- 
tive standards  to  regulate  the  strength  and  ])urity  of  nicdicines  ;  hence  the 
adoption  of  I'harniacopd'ias.  In  most  European  countries  the  Pharma- 
copoeias have  the  authority  of  law,  being  edited  by  learned  men  appointed 
to  the  service  by  the  respective  governments.  In  the  United  States,  where 
the  State  and  national  governments  interfere  but  little  with  professional 
pui"suits  further  than  to  grant  acts  of  incorporation  to  organizations  n'pn^ 
senting  the  several  professions,  the  Pharmacopeia  originates  with  the  med- 
ical and  pharmaceutical  colleges.  Although  each  country  passessing  a 
Piiarmacopoeia  ])roperly  gives  preference  to  its  own,  the  mixed  character 
of  tiie  floating  population  in  all  countries  requires  some  acquaintance  on 
the  part  of  Mell-educatcd  j)harmacists  with  the  officinal  standards  of  other 
countries.  A  universal  Pharmacopoeia  is  a  compendium  of  all  the 
Pharmacopoeias  for  comparison  and  reference  to  fonnulas  and  synonyms. 
The  last  is'^ued  is  that  of  Jourdan,  published  in  Paris,  1828.  In  it  are 
formulas  from  more  than  thirty  I'harmacopopias,  nearly  all  of  which  are 
national,  a  few  only  being  limited  to  military  or  hospital  purposes. 
Some  of  these  have  since  been  consolidated,  as  the  London,  Edinl)urgh, 
and  Dublin  into  the  British.  The  more  important  of  these  existing, 
omitting  these  three,  are  given  in  the  following  list,  with  their  dates: — 

List  of  Pharmacopoeias. 

The  Pharmacopoeias  denoted  by  the  asterisk  *  have  been  superseded  by  ilie  German. 

Pliaiiuacopa?ia  Austriaca        ....  Vienna. 

17'J-.     rharniacopa'ia  Ainstelodamensis  Nova         .  Amsterdam. 

1H5().     riiarniacopcoia  Batava Amsterdam. 

IS")'.).     Phannacopfpia  Bavarica  ....  Muiiicli.* 

is.jft.     I'harniacopfjpia  Bclgica  .         .         .         .         .La  Ilaye. 

1SG8.     Pliarniacopoeia  Dauica Copenhagen. 

1777.     Dispcii-satoriuin   Pharmaceuticum  Brunsvi- 

cence Brunswick.* 

Pharniacopd'ia  IIi,«pana  ....  ^Madrid. 

186G.     Code.x  ^ledicamentarius  sive  Pharmacopoeia 

GalHra Paris. 

1S25.     Pharniacopu'ia  Ferrarese        ....  Padua. 

1850.     Pharmacopoeia  Fennica  ....  Abo. 
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1791.     Pharmacopoeia  Fuldense         ....  Frankfort  sur  le  Main.* 

1780.     Pharmacopojia  Genevensis  (Swiss)         .         .  Geneve. 
1804.     Pharmacopoeia  Pauperum  in  usum  Instituti 

Clinica  Hambergensis.     (Not  in  use.)         .  Hambourg. 

1831.     Pharmacopceia  Hanoverana  ....  Hanover.* 

1827.     Dispensatorium  Electorale  Hessiacum  .  Marbourg.* 

1794.     Dispensatorium  Lippiacum  genio  Moderno 

Accommodatum Lenigo.* 

1801.     Pharmacopoiia  Oldenbergica  .        .         .  Oldenberg.*  ♦ 

1826.     Pharmacopoeia  Liisitanica      ....  Lisbonne. 
1764.     Dispensatorium    Medico    Pharmaceuticum 

Palatinatus Manheim.* 

1817.     Pharmacopoeia  Regni  Polonise       .         .         .  Varsovie.* 

1822.     Pharmacopreia  Castrensis  Borussica      .         .  Kcenigsburg.* 

1862.     Pharmacopceia  Borussica        ....  Berlin.* 

Pharmacopoeia  Rossica St.  Petersburg. 

1837.     Pharmacopoeia  Saxonica         ....  Dresden.* 

1773.     Pharmacopoeia  Sardoa Turin. 

Pharmacopoeia  Suecica Stockholm. 

1847.     Pharmacopoeia  Wurtembergica      .        .         .  Stuttgard.* 

1796.     Pharmacopoeia  Herbipolitana        .         .        .  Wurzbourg.* 
1815.     Pharmacopceia  in  usum  Noiscomii  Militaris 

Wurzburgensis      ......  Wurzbourg. 

1870.     Pharmacopceia  Norwegica      ....  Christiania. 

1872.     Pharmacopoeia  Helvetica. 

1872.     Pharmacopoeia  Germanica     ....  Berlin. 

Tlie  mere  enumeration  of  the  different  Pharmacopoeias  will  show 
the  great  necessity  there  exists  for  one  which  shall  have  a  quasi  legal 
authority  in  a  countr}'  the  population  of  which  is  so  mixed  as  that  of  the 
United  States,  and  it  also  demonstrates  the  impossibility  of  having  all 
the  formulas  of  the  various  Pharmacopoeias  consolidated  into  one  for 
ourselves.  The  Pharmacopoeia  is  not  to  be  looked  to  as  a  guide  to  nov- 
elties in  Pharmacy,  l)ut  as  an  authoritative  rule  by  which  to  prepare 
those  remedies  which  time  and  experience  of  the  medical  and  pharma- 
ceutical professions  have  determined  to  be  of  such  utility  as  to  deserve 
a  place  in  the  national  code  of  medical  formulge. 

The  origin  and  manner  in  which  our  ovra  Pharmacopoeia  was  brought 
into  notice  are  now  so  well  known  that  any  history  is  unnecessary;  it  is 
only  proper  to  say  that  the  national  convention,  which  authorizes  its  issue, 
provides  for  a  stated  (decennial)  revision  of  it,  thus  enabling  the  pro- 
fessions interested  to  have  a  definite  time  to  report  their  varied  experi- 
ence with  the  formulas  already  authorized,  and  to  prepare  new  ones 
when  they  feel  that  such  are  required,  either  by  the  failure  of  the  old 
ones  or  the  omission  of  such  as  had  not  been  sufficiently  proven  to  be 
useful. 

The  Pharmacopoeial  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmacopoeial  organizations  in  seven  Stiites  and  the 
District  of  Columbia,  and  from  the  army  and  na\T  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee  of 
Revision  of  Publication,  Avhich  contained  a  majority  of  practical  phar- 
macists, met  as  heretofore  in  Philadelphia.  The  fourth  decennial  revi- 
sion was  not  completed  till  the  summer  of  1863,  when  the  Pharmacopceia 
was  publislied ;  the  la.st  revision  of  this  text-book,  in  part  a  commentary 
upon  it,  was  immediately  matured  and  put  to  press.     Allusion  has  been 
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made  to  tlio  Ignited  f^afcs  Dispensafon/  as  havinjr  contrihntod  lMrg;olyta 
the  c^tahlisliTncjit  of  the  authority  of'oiir  national  standard,  while  it  has 
promoted  the  ditl'iision  of  medical  and  j)]Kirnuueutii"al  knowledge.  It 
remains  to  define  the  comjtarative  ntility  of  the  PlKiniuwopma  and 
Diapcixfiatory,  e.*pecially  as  so  many  students  confound  the  two  works 
with  eaeh  other.  ]']very  physician  who  practises  ])harmacy,  as  mast 
country  ]inu'titioners  do,  and  every  druLrtrist  and  apothecary,  should  pos- 
sess a  co])y  of  each  of  these  works;  the  Phannucopaia  for  use  as  a 
guide-book  iu  making  officinal  j>reparations,  and  tlie  Dhpcnsaiory  for 
reference  as  an  encyclopedia  of  materia  me<lica,  therapeutics,  and 
pharmacy. 

The  conciseness  and  brevity  of  the  Pharmacopfvifi,  the  clear  and  con- 
spicuous ty})e,  and  the  absence  of  unne("cssary  detail  adapt  it  especially 
to  the  purpose  of  indicating  the  ingredients,  the  proportions,  and  the 
mode  of  putting  up  the  officinal  prepai^ations.  Liability  to  mistakes  is 
greatly  lessened  by  the  clearness  and  accuracy  of  a  recipe,  which  should 
always  be  open  before  the  ojK'rator,  and  should  be  continually  consulted 
in  the  course  of  his  manipulations. 

There  has  been  of  late  yeare  a  feeling  that  the  Pharmacopoeia  was  not 
sufficiently  full,  and  it  hits  been  claimed  by  some  that  a  Pharmacopceia 
should  require  no  commentary  whatever;  during  the  last  decade  this 
feeling  has  gained  ground  very  greatly,  and  a  strong  party  determined 
to  change  the  style  and  character  of  the  book  veiy  greatly ;  while  there 
was  some  reason  for  such  a  com-se,  very  extensive  and  radical  changes 
are  certainly  undesiral^le,  as  they  are  likely  to  be  a  source  of  frecpient 
and  some  time  dangerous  error. 

It  will  be  in  place  to  explain,  in  this  connection,  the  use  of  the  terra 
Officinal  iu  tins  work.  While  by  some  this  word  is  meant  to  apply  to 
all  permanent  preparations,  by  othei'S  it  has  an  application  to  those  only 
Avhich  are  spoken  of  in  the  Dispensaiory  or  in  foreign  PJi<tvm(icopfKi<ts. 
In  this  work  the  nse  of  the  term  is  restricted  to  drugs  and  pre})arations 
mentioned  in  the  United  States  Pharmacopoeia,  and  I  have  distinguished 
these  throughout  the  work  from  such  as  ai'e  omitted  from  that  standard  ; 
this  is  the  only  limit  of  the  term  officinal  which  renders  it  definite  and 
precise,  and  with  this  meaning  it  certainly  is  most  useful  in  a  work 
like  the  ]iresent. 

The  Pharmacopojias  of  London,  Edinburgh,  and  Dublin,  which 
"were  formerly  much  used  in  this  countiy,  and  constituted  the  standards 
for  the  British  em])ire,  ha^•c  been  supei'seded  by  one  consolidated  British 
Pharmacopceia.  ^lany  of  the  fornudas  of  this  Pharmacopa?ia  and  its 
various  directions  arc  embodied  in  this  edition,  and  whei*e  change  has 
been  made  it  will  be  noted. 

It  will  be  noticed  that  the  "List,"  so  called,  in  the  last  Pharmaco- 
pa?ia,  has  been  omitted,  and  the  classification  is  alphabetical  entirely, 
the  crude  drugs  and  pre[)arations  following  each  otlier  in  alphabetical 
sequence. 

"The  Pharmacopeeia  Mas  originally  ])ublishc(l  both  in  the  I^atin  and 
English  languages.  This  was,  at  the  time,  an  innovation  ujion  general 
usa<;c :  as  codes  of  this  kind  IukI  been  almost  alwavs  issued  bv  the  diix- 
nified  bodies  from  which  they  emanated  exclusively  in  the  Latin,  which 


ox     PHARMACOPOEIAS.  61 

was  considered  as  the  language  of  science.  In  the  revision  of  1840,  the 
Latin  was  dropped;  as  it  did  not  offer  advantages  equivalent  to  the 
trouble  of  adapting  a  dead  language  to  facts  and  processes  for  which  it 
had  no  terms,  and  to  the  double  cost  of  the  work  which  it  occasioned. 
The  Latin  names,  however,  of  the  medicines  and  preparations  have  been 
retained,  and  they  are  still  generally,  and  often  very  conveniently,  used 
in  prescriptions ;  and  it  is  desirable  that  medicines  should  have  designa- 
tions by  which  they  may  be  recognized  in  all  civilized  countries. 

"  The  system  of  nomenclature  of  the  Pharmacopoeia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  witli  each 
successive  revision,  it  now  prevails  to  a  considerable  extent  in  all  the 
pharmaceutical  codes  recognized  where  our  vernacular  tongue  is  spoken. 
Its  aim  is  to  be  simple,  expressive,  distinctive,  and  convenient.  In 
relation  to  medicines  of  vegetable  origin,  it  adopts  for  those  which  have 
been  long  and  well  known,  the  names  by  which  they  have  at  all  times 
been  recognized,  and  which*  have  withstood,  and  Mall  no  doubt  continue 
to  withstand,  all  the  mutations  of  science.  In  this  category  are  such 
titles  as  Amraoniacum,  Camphora,  Galla,  Opium,  Senna,  etc.  For 
medicines  of  more  recent  origin,  which  had  received  no  distinctive 
officinal  designation,  it  takes  either  the  generic  or  specific  title  of  the 
plant  or  animal  from  which  the  medicine  is  derived.  Thus,  we  have 
the  generic  names  Anthemis  from  Anthemis  nobilis,  Chimaphila  from 
Ohimaphila  umbellata,  Eupatorium  from  Eupatorium  perfoliatuni,  Gil- 
lenia  from  Gillenia  trifoliata,  Lobelia  from  Lobelia  inflata,  etc. ;  and 
the  specific  names,  Senega  from  Polygala  senega,  Serpentaria  from 
Aristolochia  sei-pentaria,  Taraxacum  from  Leontodon  taraxacum  (now 
Taraxacum  densleonis),  etc.  A  very  large  proportion  of  the  names 
have  been  formed  in  this  way ;  and  as  the  generic  or  specific  title  of 
the  plant  had  its  origin,  in  many  instances,  in  the  vernacular  name,  the 
original  designation  is  thus  fixed  and  perpetuated. 

"  When  it  happens  that  two  different  medicines  are  obtained  from 
different  si)ecies  of  the  same  genus,  it  becomes  necessary  to  adopt  either 
for  both,  the  whole  botanical  title  of  the  plants,  or  for  one  of  them  the 
generic  or  specific  name,  and  for  the  other  the  whole  name.  Thus  we 
have  Cassia  Fistula  and  Cassia  Marilayidica,  Quercus  alba  and  Quereus 
tinetoria,  as  titles  both  for  the  plants  and  their  medicinal  products ;  and, 
in  the  case  of  the  different  species  of  Gentiana,  the  generic  name  Gcnti- 
ana  for  the  product  of  G.  lutea,  and  the  whole  name,  Gentiana  Catesbosi, 
for  that  of  the  species  designated  in  scientific  arrangements.  When 
different  parts  of  the  same  plant  are  recognized  as  distinct  medicines, 
they  are  designated  by  attaching  to  the  generic  or  specific  title  the  name 
of  the  part  employed.  ThiLS  are  formed  the  names  Colckici  Radix  and 
Colehici  Semen  from  Colchicum  autumnale,  and  Sfrnmonii  Folia,  Stra- 
monii  Radix,  and  Stramonii  Semen  from  Datm'a  Stramonium.  When 
these  names  become  established  in  pharmacy,  it  does  not  follow  that 
they  are  to  be  changed  with  the  changing  scientific  titles.  On  the  con- 
trary, it  is  generally  best  to  retain  them,  unless,  by  doing  so,  injurious 
confusion  may  be  occasioned.  Thus  we  have  Prumos  Vvrginiana  as  the 
name  of  wild-cherry  bark,  though  the  tree  from  which  it  is  derived  is 
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now  usually  dcsiijuattHl  l)y  Ixttanists  as  Ora.s'JW  serofiiia.  It  will  Imj 
noticed  that  the  Latin  names  arc  tjcncrally  used  in  the  singular  number, 
even  tli(tu<rli  the  iilea  ot"  plurality  mav  he  es><entiallv  connected  with  the 
medicine.  Thus,  (hntlHiris,  Oiri/(>j)/ii//lH^,  Firm,  (Ja/la,  L///jo»,  etc., 
are  use<l  instead  oi"  the  j)liu*al  oi' these  terms  respectively;  and,  in  refer- 
ence to  the  names  derived  from  the  part  of"  the  plant  em])l»»ved,  the  Siimo 
])lan  is  mostly  lollowed,  as  in  the  ease  ol  SlrdiiKntii  tSrinoi,  ( 'o/cliiri 
Seini'tiy  etc.  In  this  the  example  of"  the  Roman  medical  writei-s,  particu- 
larly of  Celsus,  hits  iK'en  followed. 

"  In  the  use  ol'  10ni;lish  names,  it  is  not  deenu-d  necessjiry  that  they 
.shoidd  he  literal  translations  of  the  Latin  terms;  hut  that  title  is  j)re- 
ferred  which  custom  and  the  genius  of  the  language  seem  to  sanction. 
Thus,  tlie  Knglish  name  corresj)onding  to  Llnum  is  }uA  ffnx,  hut  FUix- 
sced ;  and,  on  the  simie  princi|)le,  Fa^niculum  is  called  Fen  ml -need ; 
LT/i)n(.s,  S/!j)j>rrj/  Elm  Bark;  G/i/ci/rrliiza,  Liijuoricc  Jioot,  vtc.  Xorare 
the  English  names  always  in  the  same  numbei"  as  the  Latin.  W  c  may 
correctly  sjiy,  Car}iopJiyUa)i,  Galla,  Prunuin,  'and  Rosa  ;  but  tlie  genius 
of  our  language  retjuires  that  we  should  translate  theses  terms  CJ/ovrs, 
Galls,  Pniaes!,  and  Poses. 

"  In  other  cases,  it  is  considered  safest  to  designate  very  active  me<li- 
cines,  which,  if  their  strict  chemical  titles  were  use<l,  might  be  danger- 
ously confounded,  by  names  which,  though  upon  the  chemical  basis, 
have  some  epitlu^t  attiiched  expressive  of  their  distinctive  cliaracter,  as 
mild  cldoridv  of  mercuri/  and  corrosirc  chloride  of  nierciiri/,  instead  of 
jji'otochloride  of  mercuri/  and  bichloride  of  mercuri/.  Sometimes,  for  con- 
venience' sake,  when  no  risk  of  confusion  can  possibly  arise,  names  are 
adopted  sufficiently  expressive  of  the  nature  of  the  substance,  though 
not  precisely  so  ;  as  snlphrde  of  iron,  instead  of  .sidphfde  of  j>rof oxide  of 
iron,  Iii/dr<ded  o.vidc  of  iron  instead  of  hi/drated  .svw////o.r/V/f'  of  iron,  etc. 
If  any  part  of  the  nomenclature  of  mineral  bodies  should  seem  at  fii'st 
sight  somewhat  incongruous,  it  will  be  found  to  have  been  adoj)ted  in 
accordance  with  some  one  of  the  principles  here  stated,  or  in  some  other 
wav  to  have  the  advantage  of  convenience  or  utility.  Xot  a  single 
name  has  been  given  or  retained  without  cai'cful  considei-ation." 

The  nomenc^lature  of  the  hist  edition  oi'  our  IMiarmacopipia  has  been 
changed  somewhat,  to  render  it  more  consistent  with  itself  an<l  more  in 
accordance  with  the  jirogress  of  chemical  teachings.  Formei-ly  it  was 
the  usiige  of  the  Pharmaco]>fXMa  to  allude  Utsidjj/itdeofprofo.ridc  of  iron 
iii^  ferri  sulphas,  while  the  corresponding  salt  of  siMlinm  or  jxttassium  was 
termed  xulphede  of  soda  or  sidphnte  ef  poiassa ,  i\  distinction  perfectly 
recognized  by  chemists  a  few  yeai"s  ago,  but  now  the  term  used  is 
sulphoff  nf  pof(rssiu)n  or  sodium;  this  method  has  the  acKantagc  of  uni- 
formity, and  does  not  attempt  to  define  the  mode  oi'  combination  at  all, 
and  so  may  be  considered  more  permanent  than  a  method  which  attemptecl 
to  decide  what  different  and  ecpially  gcxnl  authorities  considered  unsettled 
(juestions. 

'*  To  one  familiar  with  the  Jiritish  IMiarmacojueias,  it  will  be 
obvious  that,  in  the  j)reparation  of  our  own,  many  of  the  processes 
have  been  taken  from  them  with  little  altenition.  This  has  been  done 
advistillv." 


ON      PHARMACOPCEIAS.  68 

Tlie  sixth  decennial  revision  of  our  Pharmacopoeia  directs  attention 
to  several  changes  which  have  been  niade ;  these  arc;  especially  the  tests 
of  purity  for  chemicals,  thus  determining  some  limit  to  unavoidable 
impurities  and  giving  means  to  detect  adulterations,  the  object  of  each 
test  is  also  given  in  brackets. 

When  it  is  possible  to  assay  an  article,  and  the  assay  is  of  value,  a 
process  is  given  for  the  same. 

Attention  is  especially  given  to  directing  the  care  necessary  to  the 
preservation  of  drugs,  chemicals,  and  preparations. 

The  nomenclature  has  been  changed  in  several  particulars  and  may 
be  summed  up  thus  : 

The  officinal  Latin  title  of  a  vegetable  drug  is  to  be  the  botanical 
genus-name.  A  few  exceptions  to  this  rule  were  made  in  cases  of  old 
and  well-known  drugs. 

The  officinal  Latin  title  is  to  denote  the  part  of  the  plant  used  when 
only  one  part  is  officinal.  But  if  more  than  one  part  is  in  use,  then  the 
part  is  to  be  indicated  in  the  title. 

The  officinal  English  titles  are  to  be  the  scientific  botanical  (genus  or 
species)  names,  rather  than  the  vulgar  names,  excepting  Avhere  the  com- 
mon and  scientific  names  arc^  nearly  identical,  or  where  custom  has  so 
sanctioned  some  other  name. 

Compound  medicines  have  their  composition  expressed  in  their  titles, 
excepting  where  long  use  precludes  a  change  of  name. 

The  termination  of  the  alkaloids  is  in  Latin,  ina ;  in  English,  hie. 
The  Latin  names  of  the  so-called  neutral  principles  terminate  in  inum, 
the  English  ones  in  in. 

The  gender  of  certain  nouns  ending  in  as  and  is  have  been  relegated 
to  the  masculine  gender. 

Wherever  special  alterations  in  nomenclature  have  been  made  it  has 
been  done  only  for  reasons  carefully  considered  in  every  instance.  Thus 
alumen  now  denotes  the  sulphate  of  aluminium  and  potassium  instead  of 
sulphate  of  aluminium  and  ammonium  ;  chirata,  asafrjetida,  cambogia,  for 
chiretta.,  asafoetida,  gambogia ;  massa,  for  pilula  (in  the  sense  of  pill- 
mass)  ;  sulphidum  for  sulphuretum,  etc. 

In  the  United  States  the  Pharmacopoeias  used  in  addition  to  our  own 
are  the  British,  Prussian,  and  French.  The  last  two  are  used  princi- 
pally in  the  shops  of  German  apothekes,  to  which  the  numerous  German 
citizens  naturally  resort,  and  in  the  French  ]3harmacics,  of  which  there 
is  usually  (jue  or  more  in  each  large  city. 

At  the  date  of  the  present  revision  of  this  work,  the  last  edition  of 
the  British  Pharmacopoeia  bears  date  1867,  of  the  Prussian  (Pharma- 
copoeia Borussica),  1872,  of  the  French  (the  Codex),  1872,  the  latter 
being  now  under  revision.  The  United  States  Pharmacopoeia  has  just 
been  issued  for  the  seventh  time.  The  convention  which  met  in  W^ash- 
ington  in  ^lay,  1880,  appointed  a  committee  of  revision,  which,  having 
met  at  intervals  for  nearly  two  and  a  half  years,  and  subjected  the  work 
of  their  predecessors  and  of  the  several  colleges,  ^^■hich  prepared  pre- 
liminary repoiis,  to  a  thorough  revision,  have  issued  the  result  in  a 
volume  of  488  pages,  ^^'hich  is  the  authority  for  the  next  decade. 

In  the  original  and  subsequent  revisions  of  the  present  work,  the 
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object  of  supplyiiifjj  to  physicians  and  pliarniacists  a  more  frequent  and 
less  restrictwl  view  of  the  ])ro(rress  of  ])harniaoy,  in  connection  with 
a  practical  treatise  U])()n  the  science  and  art  of  pharmacy,  has  been 
attenipteil ;  in  the  present  edition  most  of  the  working  formulas  of  the 
Pharmacop(eia  of  LSSO  are  introduced,  together  with  a  large  number 
of  unoflicinal  and  exteniporancons  foi-nudas  and  prescriptions. 

One  of  the  most  marked  changes  in  the  new  pharmacopd'ia  is  the 
substitution  of  parts  by  weight  (excej)t  in  certain  cases)  for  the  actnal 
weights  and  measures  of  the  preceding  edition.  In  doing  this  the  new 
formulas  are  so  ju*f)portioned  as  to  differ  but  little  from  the  former. 
AN'hilc  this  is  so  in  a  majority  of  ca^es,  there  are  some  instances  where 
the  proj)ortions  have  been  elui'iged  to  render  them  uniform  with  others 
of  like  character,  or  from  other  considerations.  This  matter  is  so  im- 
portant tJiat  the  special  table  of  differences  has  been  here  introduced: — 


Table  Exhibiting  tlte  Differences  of  Strength  of  the  Preparntioivi,  as 
made  according  to  the  Last  and  the  Present  Pluirmacopoiia* 


1 


Name  of  Pkeparation, 


Acetum  Lobeliae      .         .         .        . 

Acetuni  Opii 

Acetum  Sanguinarise 
Acetum  Scillse         .         .         .         . 
Acidum  Aceticum  .         .         .         . 
Acidum  Aceticum  Dilutum     . 
Acidum  Hydrochloricum  Dilutum 
Acidum  Nitricum  Dilutum     . 
Acidum  Phosphoricum  Dilutum     . 
Acidum  .Sulphuricum 
Aciduiu  Sulpluiricum  Dilutum 
Acidiun  Sul])liuro.sum     . 
Alcohol  Dilutum     .         .         .         . 
Confectio  Sennae      .         .         .         . 
Extractum  Aconiti 
Extractum  C'onii  Alcoholicum 
I-'erri  et  t^uininie  Citras. 
Liquor  Acidi  Ai-seniosi  . 
Liquor  Ferri  Chloridi     . 
Liquor  Potassae        .         .         .         . 
Jjiquor  Potassii  Arsenitis 
Liquor  Sodse  .         .         .         .         , 

Opii  Pulvis 

Opium 

Opium  Deuarcotisatum  . 
Spiritus  Anisi  .         .         .         . 

Spiritus  Camplionr 
Spiritus  (.'iiuiamomi 


Number  of  parts  of  active  con- 
stituent 111  100  parts  by 
•nveight  of  the  preparation. 


Phar.  ]870.t 

Phar.  1880. 

13 

10 

16.3 

10 

13 

10 

13 

10 

35 

36 

4.5 

6 

7.8 

10 

11.6 

10 

9.8 

10 

about  100 

96 

12.1 

10 

about  6.4 

3.5 

39 

45.5 

8.33 

10 

Leaves 

Root 

Leaves 

Fruit 

16  Quinine 

12  Quinine 

0.87 

1 

35 

39 

6.8 

5 

0.87 

1 

5.7 

5 

10  or  over 

12  to  16 

about  8 

9  or  over 

— 

14 

6.8 

10 

14 

10 

8 

10 

*  TIlis  table  embraces  all  changc.s  which  can  be  considered  sufficiently  preat  to  require  notice, 
and  all  <luin(rcs  of  above  1  per  cent,  in  the  strenpth  of  preparations  used  internally.  It  does  not 
note  triflinp  changes  in  the  composition  of  preparations  intended  for  external  use. 

+  For  liquid  galenical  preparations,  the  figures  in  this  column  are  only  approximately  correct, 
as  the  calculation  into  parts  by  weight  involves  the  specilic  gravity,  which  is  subject  to  consider- 
able variutiou. 
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Differences  of  Strength  of  the  Preparations,  etc. — {Continued.) 


Number  of  part 

s  of  active  con- 

stituent    in 

100     parts     by 

Name  of  Preparation. 

weight  of  the 

preparation. 

Phar.  1870. 

Phar.  1880. 

Spiritus  Juniperi 

2 

3 

Si^iritus  Lavandulae 

2 

3 

Spiritus  Menthse  Piperitse 

6.4 

10 

Spiritus  Menthae  Viridis 

6.4 

10 

Spiritus  Myristicae  . 

2 

3 

Tinctura  Aconiti     . 

47.6 

40 

Tinctura  Aloes 

3.3 

10 

Tinctura  Aloes  et  Myrrhse 

each  12 

each  10 

Tinctura  Arnicse  Florum 

23 

20 

Tinctura  Asafoetidae 

16 

20 

Tinctura  Calurabse 

15 

10 

Tinctura  Cannabis  . 

36* 

20 

Tinctura  Cantharidis 

3.5 

5 

Tinctura  Capsici 

3.5 

5 

Tinctura  Catechu  Composita  . 

7 

12 

Tinctura  Cinchonse 

25 

20 

Tinctura  Conii 

Leaves 

Fruit 

Tinctura  Cubebse     . 

15 

10 

Tinctui'a  Gallse 

15 

20 

Tinctura  Guaiaci     . 

23 

20 

Tinctura  Guaiaci  Ammoniata 

23 

20 

Tinctura  Humuli    , 

17.5 

20 

Tinctura  Lobelise    . 

15 

LO 

Tinctura  Myrrhse    . 

12 

20 

Tinctura  Nucis  Vomicae 

3.5  or  lessf 

2t 

Tinctura  Opii 

9 

10 

Tinctura  Opii  Deodorata 

9 

10 

Tinctura  Quassise    . 

6 

10 

Tinctura  Rhei 

10 

12 

Tinctura  Serpentarise 

15 

10 

Tinctura  Straraonii 

15 

10 

Tinctura  Valeriante 

15 

20 

Tinctura  Valerianae  Ammoniata 

15 

20 

Tinctura  Veratri  Viridis 

55 

50 

Tinctura  Zingiberis 

31.8 

20 

Unguentum  Acidi  Carbolic!   . 

12 

10 

Unguentum  Acidi  Tannici 

6 

10 

Unguentum  Belladonnae 

12 

10 

Unguentum  Gallse 

12 

10 

Unguentum  Hydrargyri  Ammoniati 

8 

10 

Unguentum  Hydrargyri  Oxidi  Flavi 

8 

10 

Unguentum  Stramonii    .         .         .         . 

12 

10 

Unguentum  Zinci  Oxidi 

16 

20 

Vinura  Ergotae 

12.5 

15 

Vinum  Opii    .... 

13 

10 

Vinum  Rhei  .... 

14 

10 

*  In  realitj',  6  of  the  Extract,  which  is  equivalent  to  about  36  of  dry  Cannabis  Indica, 
t  Of  dry  extract. 

5 
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CHAPTER    IT. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  GEAVITV. 

METROLOGY  embraces  the  seienee  of  determining;  the  l)nll<  or  ex- 
tension ot"  substanees,  called  measurement,  their  ^ravitatin*:;  force, 
ealknl  \veijrlit,and  the  relation  of  these  to  each  other,  called  speci He  gravity. 
In  the  present  essay  it  is  not  desiiriied  to  enter  into  the  subject  further 
than  is  necessary  to  the  student  of  luedieiue  and  jtharmacy. 

AVeigiits  AND  Measurers. — So  difficult  has  it  been  found  to  modify 
or  materially  alter  the  systems  of  measurement  and  Avei<iht  lianded 
down  from  the  earliest  anli(juity,  and  tenaciously  adlu'red  to  by  tiie 
mass  of  the  people,  and  so  inadequate  have  been  the  eifbrts  of  the 
British  crown  and  Parliament  to  supply  proj)cr  and  invariable  Standards, 
that  the  present  Troy  and  Avoirdupois  weiiihts  are  believed  to  be  even 
less  perfect  and  consistent  with  each  other  than  the  very  ancient  stand- 
ards from  which  they  were  derived.  Tlie  inconveniences  attendant  on 
the  use  of  separate  sets  of  weisrhts  and  measures  for  different  kinds  of 
conuiKxlities  have  probably  always  been  felt,  and  are  oidy  partially 
remedied  by  adaptinir  these  to  one  conuiion  unit  to  which  all  can  be 
reduced.  This  ada})tation,  in  the  case  of  our  ditlerent  standards,  is 
throuiih  the  grain  or  unit  of  weight ;  the  systems  of  Troy,  Apothe- 
caries' and  Avoirdupois  weights,  and  of  AVine  and  Imperial  measure, 
are  all  readily  compared  through  this  common  standard — the  grain. 

Troy  TIW^/jMs  used  by  jcwellci's,  and  at  the  mints,  in  the  exchange 
of  the  precious  metals.  Its  denominations  are  the  pound,  ounce,  penny- 
weight (=  24  grains),  and  grain. 

Ajjofhcc-arirs'  Wehjid  is  used  by  apothecaries  and  physicians  in  mix- 
ing and  prescribing  medicines,  and  is  officinal  in  the  United  States 
Pharmacopoeia.  The  denominations  of  the  apothecaries'  weight,  as 
recognized  in  the  United  States  Pharmaeo]io^ia  are  ounces,  drachms  or 
drams,  and  grains.    Its  ounce  and  grain  corresjiond  with  the  Troy  m  eight. 

Avoirdupois  Weif/ht  is  used  in  general  commerce,  and  by  apothecaries 
in  their  strictly  commercial  transactions,  as  in  buying  and  selling  medi- 
cines without  the  prescription  of  a  physician,  and  also  in  compounding 
recipes  for  domestic  purj)oses  and  for  use  in  the  arts.  As  at  ]>rcsent 
usetl,  it  has  pounds,  ounirs,  and  fractions  of  the  ounce.  Its  higher 
denominations  need  not  be  named. 

Decimal  Weir/ltf,  or  Metrical  Sj/sfrm. — By  the  use  of  a  decimal  sys- 
tem in  measuring,  -vvhieh  corresponds  with  the  system  of  notation  uni- 
vei*sally  in  use,  the  calculations  for  reducing  one  denomination  of  the 
old  systems  into  another  are  avoided,  the  decimal  mark  being  all  that 
it  is  necessary  to  adjust.  So  great  is  this  merit  that  men  of  science  the 
world  over  now  generally  adopt  it,  and  although  neither  of  the  phar- 
macoprcias  in  use  in  the  Ignited  States  heretofore  have  used  it  in  the 
formulas,  it  has  been  introduced  in  the  fornudas  for  fluid  extracts  in  the 
last  revision,  and  many  regard  its  incorporation  into  pharmacy  as  only 
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a  (lucstion  of  time.     It  is  quite  necessary  to  the  understanding  of  modern 
cheniieal  works  to  be  acquainted  with  this  system. 

The  unit  of  length  in  the  metric  system  is  tlie  metre,  equal  to  39.37 
English  inches;  this  is  an  arbitrary  length,  a  standard  metre  having 
Ijcen  prejiared  by  authority  of  the  Frencli  government,  and  preserved 
in  Paris,  from  which  all  copies  are  made  for  use. 

The  Committee  of  Revision  and  Pul>lication  of  the  United  States 
Pharmacopceia  have  adopted  a  plan  by  which  absolute  weights  are  in  a 
great  raajority  of  instances,  not  directed,  but  the  term  parts  is  em- 
ployed, this  is  understood  to  mean  parts  by  weight,  and  to  refer  pref- 
erably to  the  use  of  the  metric  units.  The  use  of  the  Troy  weights 
and  wine  measure  with  their  subdivisions  are  still  recognized. 

The  abandonment  of  the  pound  and  the  use  of  the  new  officinal  word 
troyounce  remove  the  uncertainty  formerly  pertaining  to  the  weights 
directed  in  the  officinal  formulas,  though  the  distinction  between  the 
officinal  and  commercial  weights  needs  to  be  kept  in  view  iu  many 
pharmaceutical  processes. 

In  the  General  Council  of  Medical  Education  and  Registration,  to 
which  the  Consolidated  British  Pharmacopoeia  was  submitted  for  adop- 
tion, the  modification  of  the  previously  existing  weights,  involving  a 
change  in  the  value  of  the  grain,  which  had  been  adopted  by  the  Phar- 
macopneia  Committee,  was  considered,  and  received  a  most  decided  iiega- 
tive.  The  Council  resolved,  ''  That  the  weight*?  used  in  the  British 
Pliarmacopoeia  be  the  imperial  or  avoirdupois  pound,  ounce,  and  grain  ; 
and  tliat  the  terms  '  drachm'  and  'scruple,'  as  designating  specific  weight, 
be  discontinued." 

The  British  Pharmacopoeia  has  furnished  much  material  for  the 
present  edition  of  this  work,  and  numerous  formulas  are  inserted  in 
which  the  avoirdupois  or  commercial  weight  is  directed,  and  when  this 
is  intended  care  will  be  taken  to  indicate  it  in  the  text. 

A  knowledge  of  these  standards  and  their  relations  to  each  other — 
always  a  most  important  preliminary  item  in  the  study  of  Pharmacy — 
is  now  rendered  indispensable  by  the  fact  that  the  two  Pharmacopoeias 
used  in  this  country  and  in  Great  Britain  agree  only  in  the  unit  of  each 
system,  the  grain. 

In  the  following  tables  I  have  endeavored  to  display,  in  the  simplest 
and  most  comprehensive  manner,  the  value  of  each  denomination  in  the 
respective  weights,  and  the  relation  of  these  to  each  other : — 

Table  of  the  U.  S.  P.  Apothecaries^  Weight. 

20  grains  =  3j  (one  scruple)  =  gr.  xx. 

60  grains  ^  5]  ff"ie  drachm)  ^  9iii  (3  scruples). 

480  grains  =  5J  (one  troyounce)  =  5^'iij  (8  drachms). 

5760  grains  =  tbj  (one  pound)  =  gxij  (12  troyounces). 

Table  of  Avoirdupois  Weights. 

437.5  grains  =  1  oz.  (one  ouncn). 
7000     grains  =  1  ft)  (one  ])ound,  Com.)  =  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  imj^ortance,  as  designating, 
when  correctly  used,  to  which  system  of  weights  the  i)articular  denom- 
ination refers;  thus,  5j  means  480  grains;  while  one  oz.  means  437.5 
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grains.  The  sign  for  designating  the  jkhukI  is  not  so  distinctive;  V\]  is 
appliinl  ('(|nally  to  tlie  apothecaries'  pound,  57(jO  grains,  and  to  the 
avoiriUipois  pound,  7000  grains. 

Comparison  of  the  Apothecaries'  and  Avoirdupois  Weights. 

The  comparative  value  of  the  different  parallel  denominations  may  be 
thus  expresswl  : — 

The  apothecaries'  ounce  (troyounce)  contains  42J  grains  more  than 
the  comnioroial.  The  pound  (.ixij)  contains  1240  grains  h'sa  than  the 
conuncrcial. 

The  apothecaries'  pound  contains  5xij  ;  the  avoirdupois  pound  16 

ounces. 

480     grains,  {%])     X  12  =  SyfiO  grains,  tbj,  U.  S.  P. 
437.5      "     (1  oz.)     X  16  =  1(M)  1  ft).  Commercial. 

To  the  pharmacist  who  manipulates  Avith  large  (juantities  of  drugs 
the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a  convenient 
rule  for  converting  one  system  into  the  other  is  a  desideratum.  The 
following  is  the  simplest  rule  for  the  j)urp()se  with  which  J  am  acquainted, 
and  gives  the  exact  result. 

To  convert  a  given  weight  troy  into  avoirdupois,  reduce  it  to  ounces, 
add  one-tenth,  divide  by  sixteen,  and  deduct  one  and  a  quarter  grain 
for  every  ounce  in  the  original  question ;  the  answer  will  be  in  avoir- 
dupois pounds,  thus : — 

124  +  12.4  =  136.4  -^  16  —  155  grs.  8  ft).  8  oz.  20  grs. 

To  convert  avoirdupois  weight  to  troy,  reduce  to  ounces,  and  multii)ly 
the  number  of  ounces  by  .912,  and  from  the  result  deduct  4.1  G  grains 
for  every  pound  in  the  original  question  ;  this  gives  the  answer  in  troy- 
ounces  : — 

24  oz.  av.  X  .912  —  6.24  =  Sxxi.  5vii. 

Table  of  Equivalent  Weights. 


Apothecaries'  Weight. 


1  grain. 

2 

3 

4 

6 

6 

7 

8 

9 

10 

9i 

^ss 

Bij 

51 

3ij. 

/5"J 

31V 

.5v. 

3vi 

.^Vll 

Avoirdupois  Weight. 


1 

grain 

2 

i( 

3 

« 

4 

K 

5 

t< 

6 

l( 

7 

<< 

8 

« 

9 

(( 

10 

« 

20 

l( 

30 

« 

40 

« 

60 

(( 

I'JO 

u 

180 

(1 

240 

l( 

300 

« 

360 

u 

420 

« 

Metrical  Weight. 


.06479 
.1295 
.1943 
.2591 
.3239 
.3887 
.4535 
.5183 
.5831 
.6479 
1.295 
1.943 
2.591 
3.887 
7.775 
11.664 
15.55 
19.44 
2.S.32 
27.21 
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Apothecaries'  Weight. 

Avoirdupois  Weight. 

Metrical  Weights. 

Zj 

1  oz.    42.5  grain. 

31.103 

|ij 

2oz.    85 

62.206 

|iy 

3  oz.  127.5      " 

93.309 

4  oz.  170         " 

124.41 

5  oz.  212.5      " 

155.1 

6  oz.  255.0      " 

186.61 

7  oz.  297.5      " 

217.72 

8  oz.  340        " 

248.82 

9  oz.  382.5      " 

279.92 

Ix 

10  oz.  425        " 

311.03 

Ixi 

12  oz.    30 

342.13 

5XU 

13  oz.    72.5      " 

373.24 

^xxiv 

1  lb.   10  oz.  145 

746.48 

|xxxii  +  74  grs. 

2i  lbs.  +  34         " 

1000 

gxxxvi 

2  lbs.    7  oz.  217.5      " 

1119.7 

From  this  table  any  larger  quantities  that  may  be  directed  in  troy 
weights  can  be  readily  converted  into  avoirdupois  weights. 

The  metric  weight,  generally  employed  in  commercial  transactions,  is 
the  kilogramme,  and  generally  abbreviated  "  kilo ;"  its  equivalent  in 
avoirdupois  weight  is  2\  lbs.  -j-  34  grs. 

^Relation  of  Metric  to  Apothecaries'  or  Troy  Weight. 


Grammes. 

Grains. 

Gramme 

S. 

Grains. 

Grammes 

Grains. 

0.0010 

= 

0.015 

4 



61.729 

34 

= 

524.700 

0.0020 

= 

0.031 

5 

= 

77.162 

35 

= 

540.132 

0.0030 

= 

0.046 

6 

^= 

92.594 

36 

^ 

555.565 

0.0040 

= 

0.062 

7 

— 

108.026 

87 

= 

570.997 

0.0050 

= 

0.077 

8 

= 

123.459 

38 

= 

586.429 

0.0060 

= 

0.093 

9 

= 

138.891 

39 

— 

601.862 

0.0070 

= 

0.108 

10 

= 

154.323 

40 

= 

617.294 

0.0080 

= 

0.123 

11 

= 

169.756 

50 

= 

771.617 

0.0090 

^ 

0.139 

12 

= 

185.188 

60 

= 

925.941 

0.0100 

= 

0.154 

13 

= 

200.621 

70 

= 

1080.264 

0.0200 

= 

0.309 

14 

= 

216.053 

80 

= 

1234.588 

0.0300 

=^ 

0.463 

15 

= 

231.485 

90 

= 

1388.911 

0.0400 

= 

0.617 

16 

= 

246.918 

100 

= 

1543.235 

0.050 

= 

0.772 

17 

= 

262.350 

125 

= 

1929.044 

0.060 

= 

0.926 

18 

= 

277.782 

150 

= 

2314.852 

0.070 

= 

1.080 

19 

= 

293.215 

200 

=z 

3086.470 

0.080 

=^ 

1.235 

20 

.  = 

308.647 

250 

= 

3858.087 

0.090 

= 

1.389 

21 

:= 

324.079 

300 

= 

4629.705 

0.100 

^ 

1.543 

22 

= 

339.512 

333 

= 

5144.118 

0.200 

= 

3.086 

23 

= 

354.944 

350 

= 

5401.322 

0.300 

= 

4.630 

24 

= 

370.376 

400 

= 

6172.940 

0.400 

■= 

6.173 

25 

::= 

385.809 

450 

= 

6944.557 

0.500 

= 

7.716 

26 

= 

401.241 

500 

= 

7716.174 

0.600 

= 

9.259 

27 

= 

416.673 

600 

= 

9259.409 

0.700 

= 

10.803   • 

28 

= 

432.106 

700 

= 

10802.644 

0.800 

= 

12.346 

29 

= 

447.538 

750 

= 

11574.262 

0.900 

z=^ 

13.889 

30 

= 

462.970 

800 

= 

12345.879 

1 

= 

15.432 

31 

= 

478.403 

900 

= 

13889.114 

= 

30.865 

32 

= 

493.835 

1000 

= 

15432.350 

3 

= 

46.297 

33 

^ 

509.268 
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United  Sfdfrti  Coins. 

A  convoniont  standard  1)V  wliicli  to  trst  wcit^hfs  used  in  pliarniacv  is 
furni.slicd  hy  ilic  \v<x:\\  coins  i.ssued  from  the  mint  of  the  Unitwl  States. 
Those  of  o(ild  are  to  be  preferred,  and  when  new  will  rarely  bo  fotnid 
to  v.uy  more  than  one-tenth  oi'  a.  grain  from  tlie  followini;  weights  : — 

(Quarter  Eaulo,  $2  50,  weighs  64.5  grs. 
Three  Dollar,      3  (K),       "       77.4    " 
One  Dulhir,         1  IX),       ''         "  "     ' 


DouMo  Eagle,  $l.'0  (K),  weighs  51()  grs 
Eagle,  10  (R),       "       2r)S     " 

Half  Eagle,  5  00,      "       12d    " 


iij.S 


]Vvif//ifs. — The  balanee,  or  S(\ile,  is  of  coni'se  indispen.siible  to  the  idea 
of  metrology,  and  the  passession  of  ma.sses  of  j)reviousIy  aseertained 
gravitating  foree,  ealled  weights,  is  efpially  ncee.s>^iry.  Scales  are  of 
varions  styles,  althongh,  for  use  in  pharniaey,  the  kinds  figured  in  a 
former  chapter  among  tlie  ueees.siUT  implements  for  furnishing  the  Jjhy- 

Fig.  04. 


Fig.  65. 

4    . 


Series  of  apothecaries'  or  cup  weights. 

sieian's  office,  answer  every  purpose.  In  tliis  place,  it  will  be  proper  to 
call  attention  especially  to  the  nnna]  Jonas  of  iccights  oi'  the  diilerent 
svstem.s.  The  aj)otheearie.s'  weights  are  invariably,  for  all  denomina- 
tion.s,  made  of  bra.ss  or  copper.  The  larger  weights  come  in  the  cup 
form,  as  shown  in  Fig.  64.  Each  cup  is  equal  to  the  sum  of  all  those 
■which  fit  in  it,  or  is  twice  the  sum  of  the  next  smaller.  These  weights 
are  expensive,  and,  unfortunately,  too  little  used  by  physicians,  and  even 

by  some  apothecaries.  The  small  weights  which 
accompany  the  box  scales,  and  iigiuvd  in  a  former 
cliaj)ter,  are  used  for  all  denominations  up  to  two 
drachms,  and  then  the  conunou  conunercial  or  avoir- 
duj)ois  weights,  which  are  cli('aj)ei"  than  the  brass  cup 
weights,  are  irecjucntly  l)r()Ught  into  use. 

These  are  usually  in  piles  of  iron,  brass,  or  zinc, 
of  the  form  shown  in  the  annexed  figure,  each  weight 
being  half  that  of  the  one  below  it.  In  a  lar<;e 
nnnil)er  of  processes,  officinal  in  the  U.S.  l^harmaco- 
poeia,one  ounce  or  two  ounces  are  ordered,  and  in  these  cases,  if  the  avoir- 
dupois weight  is  used,  a  »ij  or  ."ij  and  .^ss  weight  nm.st  be  added  from  the 
small  set.  Jn  the  case  of  a  ])ound  being  ordered,  as  there  shown,  13 
ounces  from  the  pile,  and  a  T^]  from  the  small  set,  will  nearly  a]»proxi- 
matc  the  recpiircd  weight.  The  weights  sold  by  manufacturers  as  block 
^veights  are  by  far  the  best  for  convenience  of  keeping. 

Decimal  Wcif/Iits. — The  attention  of  pharmacists  and  commercial  men 
has  for  some  years  ])ast  been  called  to  this  system  of  metrology,  in 
hopes  that  it  would  entii'cly  suju'rscde  those  now  in  use.  This  is  princi- 
pally owing  to  the  pei^siisteut  elibrts  of  many  of  the  advocates  of  the  sys- 


Coinmoroial  or  avoir 
tlujiois  wfijfhts. 
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tern,  and  the  use  of  it  has  greatly  increased  in  this  oountn^ ;  and  as  it  will 
be  recognized  in  our  new  Pharmacopoeia,  it  becomes  the  duty  of  every 
disjx'nser  of  drugs  and  medicines  to  be  perfectly  familiar  with  the  system. 

Tables  showing  the  value  of  the  weights,  with  which  mc  are  all 
familiar  practically  in  their  metrical  system,  are  here  appended,  the  first 
showing  the  equivalent  of  troy  weights  in  avoirdupois  and  metrical 
weights,  the  second  the  equivalents  of  the  metrical  weights  in  .troy  Avcight. 

It  should  be  borne  in  mind,  however,  that  every  apothecary  Avho 
intends  using  this  system  should  provide  himself  with  a  set  of  these 
weights,  as  it  is  from  the  translation  of  one  set  of  weights  or  measures 
into  their  equivalents  in  another  system  that  errors  are  most  likely  to 
occm\ 

Comparative   Table  of  Decimal  with   Avoirdupois   and  Apothecaries^ 

Weights. 


Names. 

Equivalent 
in  Grammes. 

Equivalent  in 
Grains. 

Equivalent  in 

Avoirdupois 

Weight. 

Efjuivalent  in 

Apotliecaries' 

Weiglit. 

Milligramme 

.001 

.0154 

lb.      oz.       gr. 

lb.     oz.  dr.    gr. 

Centigramme 

.01 

.1543 

Decigramme  . 

.1 

1.5434 

1.5 

Gramme 

1 

15.4320 

15.4 

Decagramme  . 

10 

154.3232 

0]^     45 

2     34.0 

Hectogramme 

100 

1543.2323 

3.V     12.152 

3     1     43.0 

^Kilogramme 

1000 

15432.3500 

2     3+^     12.173 

2     8     1     14 

Myriagramme 

10000 

154323.5000 

22     0%     12 

26     9     4     20 

The  starting  point  of  this  system,  the  metre,  was  supposed  to  be  the 
one  ten-millionth  part  of  the  quadrature  of  the  earth's  circumference 
around  the  poles,  and  this  was  selected  as  being  a  natural  and  invariable 
standard  from  which  to  take  a  measure ;  the  highest  authorities  have, 
however,  shown  this  assumption  of  accuracy  to  be  fallacious,  and  conse- 
quently not  more  worthy  of  regard  than  any  other  standard  that  might 
have  been  selected.  The  metre  has  been  subdivided  into  decimetres, 
centimetres,  and  millimetres.  A  cubic  decimetre  is  called  a  litre,  and 
this  is  the  unit  of  measures  of  capacit}\  It  contains  rather  more  than 
a  quart.  In  order  to  obtain  a  unit  of  weight,  a  cubic  centimetre  of  dis- 
tilled water  is  Aveighed  at  the  temperature  of  4°  Centigrade  (39.2°  F.), 
and  is  called  a  gramme.  It  is  equal  to  15.432  grains.  The  gramme  is 
divided,  as  is  shown  in  the  table  below,  into  tenths,  hundredths,  and 
thou.sandtlis,  and  multij)lied  in  the  same  ratio,  with  names  corresponding 
to  the  weights  contained  in  the  table. 

The  apothecaries'  weight  of  other  civilized  countries  is  subdivided 
similarly  to  our  own,  though  the  value  of  the  different  denominations 
varies  considerably,  as  will  be  seen  from  the  annexed  table. 

In  Portugal,  Spain,  and  Italy,  all  the  sul:>divisions  of  the  pound  cor- 
respond to  ours,  except  the  scruple,  which  contains  24  grains,  thus 
making  the  pound  6,912  grains,  one-fifth  more  in  number  than  the  troy 
grains  contained  in  a  troy  pound.     The  medicinal  weight  of  France  is 

*  Abbreviated  KUo. 
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the  ^ninime,  and  for  an  accoinit  of  tlic  w('iii;lit  al)otit  to  hecome  the 
standard  in  the  German  ZolKtrein,  we  refer  to  a  notiee  in  the  Amer. 
Join-n.  of  Phdi'in.,  185!),  p.  '1()~ .  The  Xnrenilieru:  wriij;ht  is  the  lf»ral 
standard  in  Denmark,  Xt)rway,  Sweden,  Russia,  and  in  nearly  all  the 
German  States,  with  the  exee])tion  of  Austria,  Prussia,  Saxony,  and 
Bavaria;  but  its  value  varie^s  in  the  dillerent  eountries  between  357. .S45 
and  ooT.odZ  <i:ramnies,  and  is  still  less  in  Sweden.  In  the  follow  iii<ij 
tid)le  the  ]»onnil  is  compared  with  grammes,  and  the  dillerent  medicinal 
grains  with  the  troy  grain  : — 


[^elgi- )  ^ 
ilaiul ) 


=  7l20.m9 


1  Ib.Gorman  Zollverein  =  HlY).      gram.  '  1  korn  =  0.2.')0  Trov  grs 
"    Austria 
"    Holland.     Bel 

uni.Switzei 
"   England  and  U.  S. 
"   Bavaria,  (rreece 
"   Kussia,  Norway,  1 

Frankfort  -  on  -  / 

the-Main  ) 

"   Denmark,     IIol- ] 

stein,      Hessia,  > 

Wurtemberg      J 
"   Hamburg 
"   Baden, Hanover, ) 

Oldenburg  j 

"   Berne 
"   Sweden 
"   Prussia,  Saxony 
"   Rome 
Spain 


375.0(X) 
373.246 

:3G0. 

:  357.845 


=  357.664 

=  357.629 
=  357.567 


Portugal 


:  356.578 
:  356  227 
:  350.783 
:  339.161 
:  34-5.072 
: 344.190 


1  grain  =  1.127 
=  1.005 

=  1. 

=   .965 

=    .959 


=   .959 


=  .0166  gram. 
=  .0729"    " 

=  .0651      " 


=  .0648 
=  .0625 

=  .0625 


=  .0621 


959 

=  .0621 

959 

=  .0621 

955 

=  .0679 

954 

=  .(«)18 

940 

=  .0(;09 

785 

=  .0491 

770 

=  .0499 

769 

=  .0498 

3fcamircs  of  cnparifi/  are  used  for  liquids,  and,  in  the  liighcr  denomi- 
nation.s,  for  corn  and  the  cereal  grains;  but  the  only  table  of  these  we 
need  at  present  is  that  employed  in  medicine,  called  Wine  Measure. 
The  unit  of  this  system  is  called  a  minim,  and  is  equal  to  about  .95  of 
a  grain  of  pure  water  at  60°  F. 

Table  of  the  Wine  3Ieasure. 

60  minims  are  one  fluidrachm. 

8  fluidrachms  are  one  tluidounce. 
16  fluidounees  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 


Or  thus : — 

Miuims. 

60  = 

480  = 

7,680  = 

61.440  = 


f5.j  (one  fluidrachm) 

f,'^  (one  fluidounce) 

Oj  (one  pint) 

Cong,  j  (one  gallon) 


Grains  of  Water, 
in^  Ix  =  56.9 

foviij  =        4.55.7  • 
l5xvj  =     7,291.2 
Oviij   =  58,328.8 


consequently  a  minim  e(|uals  0.95  grain  and  one  drachm  equals  63.2 
minims. 

liesides  the  discrepancy  occasioned  by  the  minim  not  being  equal  to 
one  grain  of  the  natural  liquid  standard,  it  will  be  perceived  at  once 


MEASURES.  73 

that  a  wide  variation  exists  in  the  denominations  above  an  ounce.  The 
fluidounce  contains  480  minims,  as  the  apothecaries'  ounce  contaias  that 
nuinher  of  grains;  but  in  the  pint  are  16  fliiidounces,  while  the  corre- 
sponding pound  contains  only  12  ounces.  From  these  cxiuses,  tiie  adjust- 
meiic  of  })roportions  of  solids  to  liquids,  when  accuracy  is  required,  is  a 
inatter  of  no  little  calculation. 

In  England  this  system  of  measures  has  been  revised  of  latter  years, 
so  as  to  l)ring  aliout  a  close  relation  l>etween  the  solid  commercial  ounce 
and  tlie  fluidounce.  In  the  Imperial  measure,  the  minim  is  equal  to 
.91  of  a  grain,  and  it  is  nmltiplied  as  follows : — 

Imperial  Measure.     Ph.  Br. 

Minims.  Grains  of  Water. 

60  =  f3,i  (one  fluid rachm)  =  tt\^  Ix  ==  54.6 

480  =  f,5i  (one  fluidounce)  =  f.^viij  =        437.5 

9,600  =  O)'  one  pint)  =  f.5xx  =     8,750* 

76,800  =  Cong.  j.  (one  gallon)  =  Oviij   =  70,000 

The  Imperial  pint  is,  within  an  inconsiderable  fraction,  exactly  one- 
fifth  larger  than  the  wine  pint. 

A  wine  pint  =  28.875  cubic  inches,  or  7291.11  grains. 

Add  one-fifth,         =    5.775      "  "        or  1458.22      " 


If 


34.650      "  "  8749.333    " 

An  Imperial  pint  =  34.659      "  "  8750  " 

The  same  relation  holds  good  in  the  case  of  the  gallon. 

Metrical  Measure  of  Capacity. — It  may  be  appropriate  to  this  place 
to  describe  the  measure  of  capacity  adojited  in  France,  which  is  fre- 
quently referred  to  in  scientific  works,  and  has  of  late  years  been  intro- 
duced in  analytical  chemistry,  for  the  purpose  of  avoiding  the  weighing 
of  precipitates,  and  to  facilitate  analyses  in  general.  The  cube  of  one 
decimetre  (3.937  English  inches)  is  called  a  litre,  and  measures  2.1135 
pints.  The  weight  of  one  cubic  decimetre  of  water  at  4°  C  (39.2°  F.) 
is  one  kilogramme.  The  one-thousandth  part  is  a  cubic  centimetre,  or 
one  millilitre,  and  contains  1  gramme  of  distilled  water.  The  close 
relation  between  the  measures  of  length,  of  capacity,  and  of  gravity, 
renders  it  more  easy  to  measure  correctly  than  to  \veigh  accurateh'. 

By  calculation  from  the  above,  we  shall  find  that  one  fluidounce  of 
our  officinal  measure  equals  in  capacity  29.53  cubic  centimetres,  and  we 
have  thereby  a  convenient  means  of  ascertaining  the  correctness  of 
graduated  measures  without  the  necessity  of  weighing  water  at  a  certain 
temperature  on  a  delicate  balance.  All  the  subdivisions  and  the  higher 
denominations  may  be  easily  calculated,  and  all  that  is  necessaiy  is  to 
measure  the  corresponding  number  of  cubic  centimetres  of  any  liquid 
into  the  graduate  in  order  to  ascertain  its  correctness. 

Gradaated  nieasiij-es  of  c/lass  of  Oj,  f.^viij,  f.^vj,  f.^iv,  f.^ij,  f.^j,  f.5j 
capacity  are  manufactured,  and  sold  by  druggists;  these  are  sometimes 
quite  inaccurate,  but  may  be  readily  verified,  as  above,  by  balancing 

*  Equal  to  1  lb.  4  oz.  avoirdupois  weight. 
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iMtr.   (if). 


fSiv  ffiailiiatrd  iiieasuro. 


tlicin  oil  tlio  s<"alos,  and  irr.Kliially  nddiiii:-  \n\vr  water  until  the  ri'tjiiirod 
wei<;ht  in  ij^niins,  as  slmwn    in   the  taMcs,  is  attainod.      In  the  same 

Nvay  wf  may  irni<lnat('  ni('a>nr(s,  mai-kinu;  the  de- 
nominations l>y  tlu'   iollowinir  ready  juvk-css: — 

Ilavinir  thinly  coated  one  side  of  the  ghiss 
with  A\ax,  balance  it  on  the  scales,  adjust  the 
weiu'hts,  and  add  tlu' re(|nired  mnnher  of  grains  of 
pnre  water,  ohserving  to  add  it  droj)  by  drop 
t(»ward  the  last;  as  soon  as  the  weight  is  accu- 
rately counterpoised,  remove  the  measure  to  a 
le\(l  tahle  or  eonnter,  so  high  that  it  will  he  on  a 
line  with  the  eye,  and  earefnlly,  with  thepctint  of 
a  pin,  mark  the  line  i'ornied  hy  the  sin'face  of 
the  litpiid,  and  opposite  this  the  apj)ropriate  sign  ; 
this  may  be  rendered  more  clear  and  distinct  al'ter- 
wards.  In  the  smne  way  mark  the  various  other 
denominations,  having  regard  to  the  temperature,  which  shoidd  not 
vary  far  from  (iU^.  Xow  form  a  })asie,  by  mixing  a  sntlicient  cpiantity 
of  finely-] )o\\(lered  fluoi*spar  with  sulphuric  acid,  and  spread  this  over 
the  marked  surfaces,  and  set  the  measure  aside  for  a  day  or  two,  after 
whiili  wash  it  off  and  remove  the  wax  ;  the  graduated  measiu'c  is  now 
intlelibly  and  distinctly  marked,  and,  if  we  have  used  the  pro])er  care, 
more  accurately  than  is  usual  with  those  sold.  I  have  comj)ared  two,  in 
which  the  one  fiuidrachm  mark  of  one  corresponded  nearly  with  the  two 
flnidraehm  mark  of  the  other,  and  in  other  respects  they  w'ere  almost  as 
nmch  at  variance. 

The  ringed  or  Iloif  graduate  is  to  be  commended,  as  the  gradnatiou 
is  continued  around  tlie  entire  measure,  thus  enabling  the  operator  to  see 
when  he  is  holding  the  measure  in  a  perpendicular  jtosition. 

Fig.  ()7  exhil)its  a  graduated  measui'c,  jiatented  by  A\'.  Hodgson,  Jr., 
of  Philadelphia;  it  is  made  in  a  mould  in  which  depressions  are  cut  for 
the  several  denominations  of  the  scale,  and,  on  t*he  re- 
verse, for  the  corresponding  a])})roxi mate  measurements 
used  in  jxtpular  and  domestic  practice.  By  a  plunger, 
which  is  graduated  ])recisely  to  the  rcijuired  bulk  and 
thi'ust  into  the  mould  while  the  glass  is  Huid,  the  re- 
quired measurement  is  accurately  adjusted  to  each  of 
these  marks,  and  the  necessity  of  further  graduation  is 
^  obviated. 

-J? — ^r~~N  Tliese   measures  are   nuicli   nunv  aeeiu'ate   than   the 

^  ordinary  kinds  met  with  in  the  shops,  though  the  glass 
is  rather  deficient  in  that  perfect  sm-face  which  character- 
izes blown-glass  vessels.  The  smaller  sizes  are  per- 
fectly ada])ted  to  medieine-ehests  and  saddle-bags,  and  arc  much  more 
satisfactorv  in  measurin<c  Huidrachms  than  the  coimnon  kinds. 

A  jtrecaution  to  be  observed,  whether  in  graduating  or  using  a  meas- 
ure, particularly  of  small  diameter,  may  be  appropriately  mcntionetl 
liere. 

Owing  to  the  adhesion  of  ilie  li(juid  to  the  sides  of  the  measure,  its 
surface  is  concave,  and  slio\\s,  from  a  side  view,  two  lines ;  one  where 


Fig.  67. 


Hf>'i>rs<iir.s  frnulu 
iitcil  measure. 
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the  edge  of  the  liquid  adheres  to  the  glass,  and  the  other,  the  line  of  the 
lower  surface  of  the  concavity.  In  order  to  fix  the  true  line  in  this  case, 
it  must  be  intermediate  between  the  upper  and  lower 
edge  of  the  liquid,  and  not  at  either  surface.  This  is 
more  obv^ious  the  smaller  the  diameter  of  the  measure, 
and,  in  the  accompanying  drawing,  the  dotted  line  has 
been  made  at  the  proper  point  for  measurement.  This 
concav'ity  is  readily  corrected  by  a  drop  of  alcoholic  solu- 
tion of  corrosive  sublimate,  when  the  true  line  ls  at  once 
seen. 

Besides  the  common  forms  of  glass  graduated  meas- 
ures, a  measure  is  used,  especially  by  German  pharma- 
cists, made  of  block  tin  and  graduated  on  the  inside ; 
each  denomination  is  marked  by  a  raised  rim,  and  the 
quantity  designated  by  an  appropriate  sign.  This  is  es- 
pecially convenient  for  measuring  hot  liquids,  and,  if 
readily  procurable,  Avould  soon  be  generally  introduced. 

Approxbiude  3Ieasurement. — The  approximate  standards  of  measure- 
ment are  very  inaccurate,  but  they  have  no  wider  range  than  the  doses  of 
medicines,  so  that  they  are  for  the  most  part  satisfactory.  The  follo^Adng 
table  exhibits  those  in  common  use : — 


Minim  measure. 


A  gill  mug  or  teacupful 
A  wineglassful     . 
A  tablespoon ful 
A  dessertspoonful 
A  teaspoonful 
A  drop 


.     f,3iv. 

.     f5ss. 
•    fSij. 

•       •    f5j.  .  . 
from  J  to  IJ  minims. 


Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  frequently 
less  than  two  fluidounces,  although  the  champagne  glass  is  nearer  four 
fluidounces.  I  have  observed  that  the  modern  teaspoons  are  larger  than 
formerly,  and  that  the  silver  spoons  are  generally  larger  than  those  of 
common  metal  of  the  same  nominal  size. 

The  size  of  drojjs  varies  from  various  causes,  of  which  the  nature  of 
the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which  dropped, 
the  extent  to  which  the  lip  is  moistened,  and  the  rapidity  of  dropping  are 
the  most  important. 

Four  lists  are  appended  :  1st.  That  by  Elias  Durand,  originally  pub- 
lished in  the  Journal  of  the  Philadelphia  College  of  Pharmacy,  vol.  i., 
p.  169,  and  copied  into  most  of  our  standard  Avorks;  from  this  I  have 
omitted  several  items,  on  account  of  their  standard  strength  having  been 
altered  since  the  period  of  his  experiments.  2d.  That  of  Prof.  Procter, 
published  in  the  tenth  edition  of  the  United  States  Dispensatory,  and 
confined  to  diiferent  essential  oils.  The  3d  and  4th  lists  I  have  prepared 
as  the  result  of  my  own  observations,  chiefly  confined  to  medicines  not 
included  iu  the  foregoing. 
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-ft  Table  of  the  number  of  drops  of  different  liipdth  e<p(ir(dent  to  a  flui- 
drurhin  U.  *S'.  P.,  (is  o/tserred  bi/  Durand  and  bij  Procter — A,  from 
the  bottlea  from  which  they  are  commou/i/  di.sj)en,sed,  1^,  from  a  minim 
measure;  and  Parrish,  A  {at  80°  y.),from  jjiiU  or  ha/f-jjiat  tincture 
bottles,  and  15,  from  a  minim  meaimre. 


Name  of  Substance. 

Durand. 

Procter. 

Parrish. 

A. 

B. 

A. 

B. 

Acetum  opii 

90 

69 

Acidiim  iU'ct.  crvst.  . 

120 

Acidiiin  iuet.  conmiercial 

73 

102 

Aciduni  acet.  dilut.  . 

55 

52.5 

Afidiiin  hvdrofvanic 

45 

53* 

52 

Afidiiiu  muriatic 

54 

1 

Aciduni  nitric. 

84 

.\cidMni  nitric,  dilut. 

•  ••■• 

62 

44 

Aciduni  siilplniric     . 

90 

Aciduni  sulphuric  aromat. 

120 

116 

i'-is 

Aciduni  suli)huric  dihit.  . 

54 

49 

Alcohol    ..... 

138 

118 

143 

Alcohol,  diluted 

120 

98 

124.5 

Aqua         .... 

45 

64.5 

46 

Aqua  amnioiiije 

54 

49 

62 

Creai«ite    .... 

91 

95 

Chloroform 



180 

276.5 

Ether        .... 

150 

Kxt.  valerian,  fld.     . 

115 

126 

Glycerine 

53 

135 

Glycerine,  average  . 

55 

84.7 

Infusion  digitalis 

62.5 

60 

Liquor  icxlini  comp. 

75 

75 

Liquor  JiydrarLT.  et  arsen.  iod. 

52 

52 

Liquor  potassii  arsenitis  . 

60 

63 

Oil  of  almonds  (sweet)     . 

120 

Oil  of  aniseed  . 

120 

85 

86 

Oil  of  caraway 

106 

108 

Oil  of  cloves     . 

120 

103 

103 

Oil  of  chenopodium 

97 

100 

Oil  of  cinnamon 

i20 

100 

102 

Oil  of  croton  tiglium 

'so 

92 

Oil  of  culiehs   . 

86 

96 

Oil  of  fennel     . 

103 

103 

Oil  of  gaultheria 

102 

101 

Oil  of  hedeoma 

91 

91 



Oil  of  peppermint    . 

120 

103 

109 

Oil  of  mint 

89 

94 

Oil  ot  olives     . 

120 

76 

99 

Oil  of  rosemary 

104 

105 

Oil  of  savine    . 

102 

108 

.  ...« 

Oil  of  sassafras 

102 

100 

Oil  of  tansy 

92 

111 

Oil  of  valerian 

iir, 

110 

Spirits  of  nitrous  ether    . 

90 

148. 

•Spirits  of  ether,  comp. 

90 

140 

Svrup  of  gum-arabic 

58 

66 

Syrup  of  s(iuills 



85 

88 

Tincture  of  asafiMida 

120 



Tincture  of  aconite  root  . 

118 

130 

Tincture  of  clilriri<le  of  iron 

1.S2 

106 

151 

Tincture  of  di>,'italis 

120 

Tincture  of  guaiacura 

120 

Tincture  of  iodine    . 

113 

144 

*  From  f  ,^  j  Tr.  hot.  53. 
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Name  of  Substance. 

Due  AND. 

Procter. 

Parrish. 

A. 

B. 

A. 

B. 

Tincture  of  opium 

120 

106 

147 

Tincture  of  oi)ium  and  camphor 

95 

110 

Tincture  of  tolu 

120 

138 

^'ine^■ar,  distilled    . 

78 

Vinegar  of  colcliicum 

78 

Vine2;ar  of  squills  . 

78 

Wine,  Teneritle 

78 

"Wine,  antinionial     . 

72 

62 

87 

Wine,  colcliicum     . 

75 

Wine,  opium  . 

78 

78 

92 

The  number  of  Drops  of  Water  equivalent  to  foj  dropped  from  fSj  vials. 


1st  trial  34. 
5th  trial  60. 


2d  trial  48. 
6th  trial  50. 


3d  trial  32. 
7th  trial  65. 


4th  trial  48. 
Average  48.1. 


It  will  be  observed  from  the  above  tables  that  the  size  of  the  drops 
of  different  liquids  bears  no  relation  to  their  density  ;  sulphuric  acid,  sp. 
gr.  1.84,  is  stated  in  Durand's  table  as  yielding  90  drops  to  the  fluidrachm, 
while  water  yields  but  45,  and  oil  of  anise,  sp.  gr.  97,  according,  to 
Prof.  Procter,  85.  It  follows  then  that  the  weight  of  drops  varies  for 
most  liquids, 

]Mr.  Talbot,  in  a  thesis  presented  to  the  Philadelphia  College  of  Phar- 
macy, gave  the  results  of  a  great  number  of  experiments  performed  by 
him  for  the  purpose  of  determining  the  size  of  the  drops  of  various 
liquids,  having  tested  273  different  preparations  each  three  times.  The 
results  were  confirmatory  in  a  great  degree  of  those  obtained  by  Mr. 
Durand  and  Professors  Procter  and  Parrish. 

Specific  Gravity. — As  this  text-book  is  designed  to  direct  the 
practitioner  of  medicine  and  pharmacy  in  the  necessary  pursuits  of  his 
office  or  shop,  I  shall  confine  this  essay  to  the  specific  gravity  of  solids 
and  liquids,  the  most  important  branches  of  the  general  subject  to  this 
class  of  readers. 

It  was  said,  at  the  commencement  of  this  chapter,  that  while  exten- 
sion, and  gravitation  or  weight,  are  each  capable  of  a  separate  standard 
of  measurement,  it  is  impossible  to  bring  them  to  a  common  standard  ; 
they  are  only  capable  of  being  compared  with  each  other. 

The  importance  of  understanding  this  branch  of  physics  is  now  so 
universally  acknowledged,  that  no  argument  will  be  presented  to  enforce 
its  thorough  study.  It  is  well  defined  to  be  the  relative  weights  of  equal 
bulks  of  different  bodies  compared  to  some  standard.  In  the  case  of 
solids  and  liquids  not  aeriform,  the  adopted  standard  is  distilled  water 
at  60°  F.,  and  barometric  pressure  30  inches.  As  distilled  water  at 
60°  F.,  30  inches  barometric  pressure,  has  been  adopted  as  the  standard 
for  solids  and  liquids  not  aeriform,  it  follows,  that  it  is  only  necessary 
to  ascertain  the  weight  of  a  bulk  of  water  equal  to  the  bulk  of  any  given 
substance  to  ascertain  the  specific  gravity  of  that  substance  by  the  rule 
of  proportion. 
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The  inctluKl  of  findiiin;  out  the  wcifjht  of  a  luilk  of  water  e(jual  to 
any  suljstauee  whieh  is  iiisohihle  in  it  is,  after  lujving  asecrtaiiied  its 
weitjilt  in  air,  to  immerse  it  in  water,  and  note  the  loss  of  wt-iirlit  sus- 
tained Iw  tiiis  exjH'riment.  This  iollows  Inun  tlie  hiw  of  ArfiiimecK's, 
"that  Ixnlies  iminei-sed  in  any  li(juid  are  huoyed  uj)  with  a  foree  e(jual 
to  tlie  weij^ht  of  the  liquid  dis])Iaeed."  The  arran<:;ement  of  apparatus 
l)v  which  this  is  most  easilv  a('comi)lished  is  shown  in  Fi<r.  09. 

A  scale-heam  has  one  short  stirrup  to  supi)ort  a  dish  with  a  hook 
fiLstened  to  its  under  side,  to  whicii  the  substance  tt)  be  examined  is  hun«r 


Hjdrostatic  balance. 


by  a  fine  wire ;  a  beaker-jjlass  containing!;  distilled  water  is  placed  in  the 
ring  of  a  retort-stand,  and  after  the  substance  has  been  Mcighed  in  the 
air,  the  glass  is  raised  until  the  substance  is  entirely  submerged,  the  I'tss 
is  then  noted,  and  is  the  weight  of  the  water  (h's|»laced.  Should  it  ha]>- 
pen,  liowever,  that  the  body  is  soluble  in  water,  some  other  liijuid  mast 
be  used,  the  specific  gravity  of  which  is  already  known.  The  following 
formula  for  ascertaining  the  specific  gravity  of  bodies  is  ap2)licable  to 
all  cases,  namely  : — 

1st  term  :  The  weight  of  the  liquid  dis))laced. 

2d  term  :   ^\'eight  of  the  substance  in  air. 

8d  term  :   Tlie  specific  gravity  of  the  lifpiid  used. 

For  example,  a  piece  of  lead  weighs  1133  grains;  when  weighed  in 
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water,  it  loses  100  fjjrains.     Divide  the  original  weight  by  the  loss  in 
water  (namely,  100  grains),  aiitl  we  find  the  specific  gravity  11.33. 

It  sometimes  occurs  that  we  A\-ish  to  ascertain  the  specific  gravity  of 
a  bodv  soluble  in  water.  To  do  this  we  employ  some  other  liquid  in 
which  it  is  insoluble,  the  specific  gravity  of  which  we  have  already  a.s- 
certained ;  having  learned  the  weight  of  the  substance  in  air,  we  then 
weigh  it  in  the  liquid  chosen. 

For  example,  a  lump  of  alum,  weighing  in  the  air  10,000  grains, 
when  immersed  in  oil  of  turpentine  loses  5363  grains;  the  specific  grav- 
ity of  the  oil  of  turpentine  being  .880,  then — 

5363 :  10,000 :  :  .880  :  1.64. 

To  ascertain  the  specific  gravit}'  of  a  body  lighter  than  water,  it  is 
uece.ssary  to  irameree  it,  by  attaching  some  heavy  substance  which  has 
previouslv  been  brought  to  a  state  of  equililirium  when  immersed  :  thus, 
a  bra.ss  glolje  weighing  555  grains  in  the  air  requires,  when  immersed  in 
water  and  attached  to  a  counterpoise,  which  has  been  brought  to  a  state  of 
equilibrium  after  immersion,  1037  grains  to  restore  the  equilibrium ; 
this  shows  the  amount  of  water  displaced  by  the  globe,  and  by  the  rule 
given  we  find — 

1037  :  555   :   :   1   :    .5351  sp.  gr. 

Should  we  desire  to  ascertain  the  specific  gravitv  of  a  substance  which 
is  in  small  particles  or  fine  powder,  we  first  learn  its  weight  in  air,  and 
then  introduce  it  into  a  specific  gravity  bottle,  which  holds  1000  grains 
of  distilled  water.  We  now  fill  the  bottle  with  water,  and  note  its 
entire  weight.  From  this  we  deduct  the  original  weight  of  the  powder, 
and  we  have  thus  learned  the  weight  of  the  water  in  the  bottle ;  the  dif- 
ference between  this  and  the  1000  grains,  the  capacity  of  the  bottle,  gives 
the  weight  of  the  bulk  of  water  equal  to  that  of  the  powder.  Thus, 
250  grains  of  powder,  introduced  into  the  bottle  and  the  bottle  filled 
with  water,  weighed  1209.75  grains,  from  which  we  deduct  the  weight  of 
the  powder,  250  grains,  which  leaves  959.75;  this  subtracted  from  1000 
leaves  40.25,  the  weight  of  water  equal  to  the  bulk  of  the  powder  used ; 
then — 

40.25   :   250  :   :   1  :  6.21  specific  gravity  of  the  powder. 

If  we  take  a  vial  which  •will  hold  an  ounce  of  water  by  weight,  we 
find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and  about 
three-quarters  of  an  ounce  of  ether  ;  hence  we  may  say,  approximately, 
that  nitric  acid  is  twice  as  heavy  as  ether,  or  that  it  is  half  a-;  heavy 
again  as  water,  while  ether  is  only  three-quarters  as  heavy.  A\'e  thus 
compare  these  two  liquids  with  a  common  standard,  and  one  which,  being 
universally  diffused  in  a  state  of  tolerable  purity,  furnishes  the  most 
ready  means  of  comparing  solid  or  liquid  substances  together.  The 
relation  which  the  weight  of  a  substance  beai's  to  that  of  water  is,  there- 
fore, called  its  .specific  gravity.  Water  being  assumed  as  1  in  the  illu.s- 
tration  just  given,  nitric  acid  would  be  1|  or  1.5,  and  ether  f  or  .75. 
Upon  this  ]^rinciple  we  may  ascertain  the  specific  gravity  of  all  liquids 
by  having  a  bottle,  the  capacity  of  M'liich  is  well  and  acccurately  deter- 
mined, filling  it  with  these  various  liquids  at  a  certain  normal  tempera- 
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tiire,  ascertain in«j!:  their  weiorht,  and  by  a  simple  calculation  brinjring 
them  to  this  c(>mm<Mi  standard.  The  sj)ecific  <>;ravity  of  substances,  wheu 
accui-ately  ascertained,  constitutes  one  of  tJn'ir  most  important  charact(>r- 
istics.  In  pharmacy,  it  is  nuich  employeil  to  indicate  the  stren<;;th  and 
purity  of  medicines,  particularly  acids,  alcohol,  the  ethei-s,  and  essential 
oils  ;  and  a  physician  is  deticient  in  one  of  the  most  im]«>rtant  aids  to  diag- 
nosis who  has  not  at  hand  the  means  of  takiu'^  the  specific  tr)-;ivitvof  »0'//k'. 
The  ap})aratus  f(tr  ascertainintr  thes])ecitic  gravitv  ol'  li(piids  is  oi' two 
kinds:  tiist,  specific  gravity  bottles;  and  second,  hydrometei's, or  loaded 
tubes  which  mark  thedensity  of  li(juids  by  the  dej>tli  to  \\liich  they  sink 
in  them,  according  to  known  and  ])urely  artificial  standards.  The  most 
convenient  sj)ecific  gravity  bottles  are  graduated  to  hold  1(K)0  grains,  or 
100  grains  of  j)ure  water  at  00°  F.  They  are  of  two  kinds,  sto]>pered 
and  unstoppered.  The  former  are  most  approved  ;  they  are  accompanied 
by  a  little  counterpoise  to  be  placed  on  the  ojiposite  scale  plate,  which 
exactly  balances  the  em])ty  bottle,  so  that  the  weights  which  balance  it, 
Mheu  filled  and  placed  on  the  scale,  indicate  the  weight  of  its  contents. 

Fig.  70. 


Fig.  73. 


Fig.  72. 


Specific  gra\  ity  bottle, 
unstoppered. 


stoppered  specific  gravity  bottle,  tin-box,  and  counterpoise. 

In  testing  the  stoppered  1000-grain  bottle,  it  requires  to  be  filled  with 
distilled  water  at  60°  F.  a  little  above  the  jioint  in  the  neck  to  mIucIi  the 
stoj)])er  will  reach  Avhen  replaced,  so  that  this  shall  force  out  the  air  and 
a  small  portion  of  the  liquid  into  the  capillary  tube  drilled  through  it. 
The  whole  bottle  is  then  wiped  clean  and  dry,  and  weighed ;  if  the 
adjustment  has  been  correctly  made  it  will  hold  1000  grains. 

The  unstoj)pere(l  lOOO-grain  bottle  is  marked  by  the  scratch  of  a 
file  opposite  the  ]ioint  in  the  neck  to  which  the  licpiid  must  reach;  this 
line  should  be  intermediate  between  the  upju'r  and  lower  edge  of  the 
concave  surfiice  of  the  liquid  in  the  neck  when  filled.  The  100- 
gi-ain  bottles  are  of  the  same  descri])tion,  and  are  used  in  the  same  way  ; 
they  are  convenient  when  only  very  small  (piantities  can  be  obtained 
for  testing,  but  are,  of  course,  not  quite  so  accurate. 
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One  particular  merit  of  the  1000-  and  100-grain  bottles  is,  that  the 
weight  of  a  liquid,  as  obtained  by  filling  and  weighing  them,  expresses 
its  specific  gravity.  The  equation  is  this :  as  the  weight  of  a  certain 
bulk  of  water  is  to  the  weight  of  the  same  bulk  of  the  liquid  being 
tested,  so  is  the  specific  gravity  of  water,  which  is  unity,  to  the  specific 
gravity  of  the  liquid ;  or  as  1000  is  to  the  weight  of  the  liquid,  so  is  1 
to  the  specific  gravity  of  the  liquid.  Having  obtained  the  weight  of 
this  quantity  of  a  liquid,  we  have  its  specific  gravity,  attention  being 
required  to  the  decimal  mark  merely. 

If,  for  instance,  we  fill  the  1000-grain  bottle  with  alcohol,  and  find 
it  weighs  835  grains,  we  write  its  specific  gravity  .835,  placing  the 
decimal  mark  before  the  figures,  because  the  w^eight  is  less  than  the  unit 
adopted.  If  we  fill  it  with  chloroform,  and  find  the  weight  to  be  1490 
grains,  w^e  state  the  specific  gravity  at  1.490,  placing  the  decimal  after 
the  first  figure ;  or,  if  we  find  it  to  hold  13,500  grains  of  mercuiy,  we 
state  the  specific  gravity  13.5,  the  decimal  being  varied  for  obvious 
reasons ;  but  no  calculation  is  necessary  to  asceiiain  their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not  exliibit 
the  specific  gravity  of  the  liquid  without  a  calculation,  special  in  each 
case,  but  possesses  the  advantage  of  being  cheap  and  extemporaneous, 
and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  ground-glass 
stopper ;  after  first  filing  a  small  groove  down  the  side  of  the  stopper, 
to  subserve  the  purpose  of  the  capillary  orifice  in  the  stopper  of  the 
1000-grain  bottle,  adjust  it  to  one  or  more  weights  which  counterpoise 
it,  and  put  these  aside  for  that  use.  Now  find,  by  several  trials,  the 
exact  weight  of  water  it  will  hold  at  the  proper  temperature,  and  mark 
this  on  the  bottle,  or  on  a  paper  in  which  it  is  constantly  wrapped ;  this 
is  used  in  the  same  way  as  the  1000-  or  100-grain  bottle,  except  that  it 
is  necessary  to  make  a  calculation,  after  each  weighing,  to  ascertain  the 
specific  gravity  of  the  liquid.  Suppose  it  to  be  a  fSss  bottle,  and  to 
contain,  say  242.5  grains  of  pure  water,  and  the  liquids  tested  to  have 
weighed  256  grains ;  now,  to  ascertain  its  specific  gravity,  a  sum  must 
be  made  as  above  stated :  as  the  weight  of  a  certain  bulk  of  M^ater  is  to 
the  weight  of  the  same  bulk  of  this  liquid,  so  is  the  specific  gravity  of 
water  to  the  specific  gravity  of  this  liquid : — 

242.5  :  256  :  :  1   :  1.055 ;  or  divide  the  weight  of  the  liquid  by  the 

256 
weight  of  the  same  bulk  of  water,  thus  TTfTT  =  1.055,  the  sp.  gr. 

I  have,  though  rarely,  been  able  to  select  fSss  bottles,  which,  by 

modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

1000 
grains,  or  — - —  ;  hence  it  was  only  necessary  to  multiply  the  ascertained 

weight  by  4  to  get  the  specific  gravity.  This  plan  of  taking  the  specific 
gravity  is  so  much  more  accurate  than  that  by  hydrometers,  that  these 
extemporaneous  or  home-made  bottles,  when  well  made,  and  used  with 
good  scales,  are  to  be  preferred  to  the  best  hydrometers,  which  rarely 
mark  with  precision  more  than  the  second  decimal,  a  point  reached 
without  difficulty  with  a  bottle,  even  when  the  scales  do  not  indicate 
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tlie  fractions  of  a  s;rain.     Unstopjx'ro*!  specific  o;ravity  bottles  arc  still 
more  readily  made. 

Sometimes  the  (jviaiitity  ot"  ii(juid  is  Imt  a  drop  or  two,  and  recourse 
is  had  to  the  expedient  of  thro\vin<;-  it  into  some  liqnid  in  whicii  it  is 
insoluble,  and  brin^intr  (he  specific  gravity  of  the  latter  to  that  of  the 
drop  so  added,  which  is  known  by  the  drop  fio;itin<i:  at  any  point  in  the 
li(|uid  ('(jually  well ;  the  sj)ecific  trravity  oi"  the  li(piid  is  then  ascertained 
l)y  weiu,hini;'  it  in  the  specific  _L''ravity  bottle. 

This  hist  method  of  tindin«;  the  sj)ecific  p-avity  is  the  same  in  })rinci|)le 
as  that  ailbrded  by  Lovi's  beads,  small  <^lass  balls  of  difierent  weights  and 
bidUs  so  <j:raduat<,'d  that  they  will  fioat  at  any  ])oint  in  the  licpiid  in 
which  they  are  placed  ;  this  .specific  gravity  having  been  ascertainetl, 
the  bead  is  so  marked,  and  then  becomes  an  instrument  uselul  for 
ascertaining  that  jxirticular  density. 

An  instrument  has  been  employed  which  has  one  advantage  over  the 
specific  gravity  bottle,  in  that  it  is  much  more  easily  cleaned  when  soiled 
by  viscid  and  tenacious  matters.  It  consists  of  a  piece  of  glass  tube 
(Fig.  74)  partly  filled  w^ith  mercury  so  that  it  will  readily  sink  in 
liquids,  then  hermetically  scaled,  and  the  end  drawn  out  into  a  hook  or 
eye  so  that  it  can  be  readily  attached  to  a  scale-beara  ;  it  is  then  counter- 
poised and  weighed  in  distilled  water  at  the  temperature  of  00°  F.,  and 
the  weight  of  water  it  displaces  is  noted  for  future  experiments ;  if  ^\  hen 
immersed  in  a  liquid  it  displaces  900  grains,  and  it  displaces  1000  in  water, 
we  know  the  specific  gravity  to  be  .900,  l)ecausc  1000  :  900  :  :  1  :  ,900. 
The  greatest  practical  difficulty  in  accui'ately  adjust- 
ing a  specific  gravity  bottle,  and  in  taking  the  specific  grav- 
ity of  liquids,  has  relation  to  the  temperature.  The  proper 
temperature  for  liquids  to  be  measured  by  the  specific  grav- 
itv  bottle  is  60°  Fahrenheit's  scale,  which  at  certain  seasons 
of  the  year,  in  our  climate,  is  readily  attainable,  but  in  hot 
weather  the  temperatiu'c  of  water  will  reach  90°  or  more ;  the 
deAv-point  then  rises  above  60°,  so  that  if  the  water  be  biv  >ught 
to  that  temperature  artificially  and  put  into  the  bottle,  the 
moisture  de])osited  uj)on  the  outside  of  the  l)ottle  while 
weitiiiiny:  it  will  sens! blv  increase  its  w^Mjrht.  in  order  to 
obviate  this  difficulty,  it  is  more  convenient  to  have  tables 
giving  the  variations  of  sj)ecific  gravity  by  elevation  or  de- 
pression of  temperature.  Tlie  tables  of  this  descrijition 
formerly  in  use  are  unsatisfactory  and  confiicting,  and  have 
led  Dr.  Pile  to  prepare  an  original  table,  ibunded  upon 
many  hundred  trials  at  all  tem])eratures  from  50°  to  93°. 
This  he  has  kindly  furnished  me  for  ])ublication.  The 
utility  of  this  table  in  verifying  the  accuracy  of  the  specific 
gravity  bottle  at  any  temperatuiv  will  be  aj)parent. 

It  may  be  remarked  that  the  glass  bottle  itself  expands 
and   contracts,  and  experiment  has  shown  it  will  cont;iin 
about  .013  grain   more  for  everv  degree  above  60°,  and  jls 
much  less  below  it.     In  weighing  ]i(juids  above  or  below  that  tempera- 
ture, we  do  not  obtain  directly  the  true  six-cific  gravity,  but  the  con- 
joined residt  of  the  expansion  or  contraction  of  the  water  and  the  glass 
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bottle.     If  the  actual  specific  gravity  is  sought,  it  will  be  necessary  to 
make  the  proper  corrections  both  for  the  liquid  on  trial  and  for  the 


This  also  has  been  done  in  the  following  table  :* 


glass  bottle. 

Table  of  Apparent  Specific  Gravity  of  Water  as  observed  in  a  Glass 
Bottle  at  different  Temperatures ;  also  its  true  Specific  Gravity.  By 
W.  H.  Pile,  M.D. 


Sp.  Gr.  in 

Sp.  Gr.  in 

Temp.  Fahr. 

Glass  Bottles. 

True  Sp.  Gr. 

Temp.  Fahr. 

Glass  Bottles. 

True  Sp.  Gr. 

50° 

1000.54 

1000.67 

72° 

998.94 

998.78 

51 

1000.50 

1000.62 

73 

998.83 

998.66 

52 

1000.46 

1000.56 

74 

998.72 

998.53 

53 

1000.41 

1000.50 

75 

998.60 

99.S.40 

54 

1000.36 

1000.44 

76 

998.48 

99S.27 

55 

1000.30 

1000.37 

77 

998.35 

998.13 

56 

1000.25 

1000.30 

78 

998.22 

997.99 

57 

1(J00.20 

1000.23 

79 

998.08 

997.84 

58 

1000.14 

1000.16 

80 

997.94 

997.68 

59 

1000.07 

11)00.08 

81 

997.79 

997.52 

60 

1000.00 

1000.00 

82 

997.64 

997.36 

61 

999.92 

999.91 

83 

997.49 

997.20 

62 

999.84 

999.82 

84 

997.35 

997.04 

63 

999.72 

999.72 

85 

997.20 

996.87 

64 

999.68 

999.63 

86 

996.94 

996.60 

65 

999.60 

999.53 

87 

996.78 

996.43 

66 

999.51 

999.43 

88 

996.62 

996.26 

67 

999.42 

999.33 

89 

996.46 

996.08 

68 

999.33 

999.23 

90 

996.29 

995.90 

69 

999.24 

999.12 

91 

996.12 

995.72 

70 

999.14 

999.01 

92 

995.96 

995.54 

71 

999.04 

998.90 

93 

995.79 

995.36 

Schiff  has  proposed  a  very  simple  arrangement  for  the  determination 
of  the  specific  gravity  of  solid  and  liquid  bodies.  It  consists  merely  of 
a  test  gla.ss  of  even  width  graduated  into  cubic  centimetres  from  the  bot- 
tom and  resting  in  a  wooden  or  cork  foot.  It  is  used  by  pouring  a  con- 
venient quantity  of  any  liquid  into  the  tube,  noting  its  height,  and  weighing 
the  apparatus  in  grammes ;  the  solid  body  is  then  introduced  in  a  coai'se 
powder,  the  apparatus  weighed  again,  and  the  height  of  the  liquid 
noted.  The  diliereuce  of  weight  indicates  the  weight  of  the  body,  the 
difference  of  measure  gives  in  cubic  centimetres  the  amount  of  liquid 
displaced,  and  (as  one  cubic  centimetre  of  water  weighs  one  gramme) 
also  the  weight  of  distilled  water  in  grammes  displaced  by  the  above 
b(xly ;  consequently  the  weight  of  the  body  divided  by  the  difference 
of  measure  in  cubic  centimetres  gives  the  specific  gravit}'. 

To  find  the  specific  gravity'  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  difference  of  weight  in  grammes 
after  and  before  filling  it  is  .simply  divided  by  the  number  of  cubic 
centimetres  occupied  by  the  liquid,  to  furnish  the  specific  gravity. 

The  greatest  density  of  water  is  at  39°  F.,  and  as  the  specific  gravity 
is  usually  taken  at  60°  F.,  there  is  a  slight  discrepancy  in  the  weight 
of  water,  which  is  exactly  one  gimmme  for  each  cubic  centimetre  at  39°  ; 
but  the  expansion  of  water  between  32°  and  212°  is  not  more  than 

*  See  table  iu  Pharmacopoeia,  1880. 
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.012,  and  the  difference  of  its  weijj^lit  at  39°  aud  60°  so  slight  that  for 
ordinary  pnrposes  it  may  be  overlooked. 

JL/droiiictcrfi. — The  s}>ei-ifi('  L;,ravity  of  liqnids  may  be  most  readily 
ascertained  by  plnnging  in  them  instruments  so  adjusted  as  to  mark 
their  density  by  the  dejith  to  Avhieh  they  sink.  These  are  called 
hydrometei"s,  and  althouuh  not  capable  of  the  same  accuracy  as  specific 
gravity  bottles,  they  furnish  approximate  results  with  great  facility. 

The  a]>plication  of  the  hydrometer  depends  upon  the  well-ascertained 
law  that  a  body  floating  in  a  litpiid  displaces  its  own  weight  of  the  same, 
and  its  use  dates  back  to  the  discovery  of  that  principle,  a  jxiriod  of 
about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  class  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  mIhcIi  graduated.  The 
kinds  most  sold  are  called  Baume's  hydrometers  or  areometers ;  they  are 
also  called  saccharometei'S,  when  adai)ted  to  the  measurement  of  syrups ; 
acidometers  to  acids;  elreometei*s  for  oils,  and  urinometei-s  for  urine. 

Cartier's  hydrometer,  which  is  some\\hat  used  in  France,  is  only 
applical^le  for  light  liquids;  it  is  a  modification  of  Baume's  Pese  Esprit, 
and,  having  some  points  in  the  scale  which  correspond,  is  generally 
confounded  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  details,  I 

shall  give  in  a  few  words  the  method  of  obtaining  the  standards  on  the 

respective  scales,  and  the  mode  of  converting  them  into  specific  gravity 

and  the  reverse  rule,  omitting  the  tables,  which  will  be  found  in  the 

United  Stcdcs  Dispensatory  and  in  chemical  works. 

Baume  had  two  instruments,  one  for  liquids  heavier  than  water,  and 
one  for  liquids  lighter  than  water;  the  former  called  Pese  Acide,  or 
Pese  Sirop,  and  the  latter  Pese  Esprit. 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which  the 
instrument  would  sink  in  a  solution  containing  fifteen  per  cent,  of  salt  was 
marked  15°.  The  interval  doubled  gave  30°,  the  next  45°,  aud  so  on. 
The  zero  for  lighter  liquids,  or  pese  esprit,  was  obtained  by  immersing  the 
tube  in  water  containing  10  per  cent,  of  salt  in  solution,  and  the  point 
to  which  it  would  sink  in  pure  water  he  made  10°  ;  dividing  the  stem 
into  like  intervals,  he  obtained  20°,  30°,  etc.,  the  intermediate  degrees 
by  subdivision. 

Now  it  will  be  at  once  perceived  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  becomes  increased  in  every 
extension,  so  that  with  all  care  and  precaution  to  insure  accuracy, 
scarcely  any  two  instruments  could  be  made  to  correspond  precisely. 

This  mode  of  graduating  hydrometei's  has  long  since  been  superseded 
by  the  equally  practicable  and  more  accurate  method  of  obtaining  the 
specific  gravity  of  two  known  liquids  at  a  certain  fixed  temjierature. 
These  are  placed  at  th(.'  extremes  of  the  scale,  and  the  intermediate  space 
is  accurately  subdivided  into  the  requisite  number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier 
than  water,  suljihuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water — the  specific  gravity  of  these  being 
of  course  ascertained  before  each  trial  by  a  standaid  hydrometer,  or  by 
the  use  of  the  1000-grain  bottle ;  but  authorities  are  not  agreed  pre- 
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Fig.  75. 
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cisely  in  fixing  their  specific  gravities,  so  that  even  the  most  accurate 
manipulators  are  liable  to  error  from  this  fact,  unless  by  having  a  com- 
mon definite  rule  accuracy  is  obtained.  Another  difficulty  in  regard  to 
Baume's  hydrometers,  as  usually  imported,  is,  that  they  are  marked  by 
arbitrary  numbers,  which  have  no  necessary  connection  with  the  specific 
gravity,  and  they  can  only  be  used  with  facility  when  access  can  be  had 
to  the  tables  published  in  chemical  works,  in  which  the  degrees  of 
Baurae,with  their  corresponding  specific  gravity  numbers,  are  represented. 
The  following  simple  formula  has  been  contrived  for  the  purpose  of 
finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baume  being 
known,  or  the  reverse. 

For  Liquids  Heavier  than  Water. 

1 .  To  reduce  Baume  to  specific  gravity.  Subtract  the  degree  of  Baume 
from  145,  and  divide  into  145 ;  the  quotient  is  the  specific  gravity. 

2.  To  reduce  specific  gravity  into  Baume.  Divide  the  specific 
gravity  into  145,  and  subtract  from  145 ;  the  remainder  is  the  degree 
of  Baume. 

For  Liquids  Lighter  than  Water. 

1.  To  reduce  Baume  to  specific  gravity.  Add  the  number  of  the 
degree  to  130,  and  divide  it  into  140 ;  the  quotient  is  the 
specific  gravity.  2.  To  reduce  specific  gravity  to  Baume. 
Divide  the  specific  gravity  into  140,  and  subtract  130 
from  the  quotient ;  the  remainder  will  be  the  degree  of 
Baume.  In  this  manner,  the  tables  at  the  end  of  this 
article  were  calculated. 

The  rationale  of  this  formula  is  more  difficult  to  un- 
derstand than  its  application.  The  modulus  or  constant 
number  here  used  is  the  proportion  which  the  space  of 
one  degree  (or  the  bulk  which  one  degree  occupies)  bears 
to  the  space  or  bulk  of  the  whole  hydrometer  below  the 
water  line. 

Or,  it  may  be  stated  to  be  the  proportion  which  the 
weight  of  water,  displaced  by  the  hydrometer  when  float- 
ing in  water,  bears  to  the  weight  of  water  equal  in  bulk 
to  one  degree. 

For  example :  suppose  the  weight  of  a  hydrometer  to 
be  200  grains,  it  is  floated  in  water  and  marks  the  water 
line  (10°  B.  in  pese  esprit,  or  0°  B.  in  pese  acide) ;  now 
to  sink  it  one  degree  in  the  first  case,  y^^j  of  its  weight 
must  be  added,  or  1.428  grain;  140  is  therefore  the 
modulus  of  the  scale  for  light  liquids ;  in  the  other  case, 
we  must  withdraw  -jl^  of  its  weight,  or  1.38  grain,  to 
enable  the   hydrometer    to   rise    one   degree;    145   is 
therefore  the  modulus  of  the  pese  acide:   from  this  it 
will  appear  that  the  modulus  determines  the   size  of 
the  degrees.     That  here  presented  Avas  selected  (as  most 
consistent  with  the  practice  of  manufacturing  chemists,  liquidsiigiiterthan 
and  according  with  the  tables  published  in  the  United  "^^^^f*- 
States  Dispensatory)  by  Henry  Pemberton,  Practical  Chemist,  of  this 
city,  to  whose  able  article,  showing  the  inconsistency  of  the  standards  in 
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use,  piiblisliod  in  the  Avurican  Journal  of  Pharmaci/.  vol.  xxiv.,  p.  1, 
the  ri'ack'r  is  rei'orral. 


The  iuconvcnienoe  of  an  arbitraiy  scale,  as  that  of  Baunie,  has  long 
been  felt,  and  has  kxl  to  the  manufacture  of  the  new  stvle  of  hydrometer 
which  is  here  fii^urcd  ;  these  have  the  scale  of  Baunic,  Mith  the  actual 
S|K'citic  <iravitv  corresponding  to  it,  written  (»})positc  each  other  on  the 
tube,  and  thus  made  are  unexceptionable.  A  large  size  containing  two  in 
a  series,  one  for  liquids  hciivier,  and  tlie  other  for  liquids  lighter,  than 
water,  each  having  an  extensive  range ;  and  also  a  small  size,  consist- 
ing of  two  for  liglitaud  three  for  heavy  li(|uids.  The  advantage  of  the 
series  of  five  small  instrumeuis  is,  that  the  scales,  having  a  much  less 
i"ange,  are  cai)ablc  of  exhibiting  more  accurately  slight  differences  in 
specific  gravity  than  in  the  other  case.  In  the  drawing,  one  of  the  large 
iustruments  is  exhibited,  considcralily  reduced  in  size;  and,  as  the  scales 
with  the  two  sets  of  figures  could  not  be  rcj)i'eseutcd  in  a  single  view 
of  the  tube,  the  printer  has  a})pended  on  either  side  the  figures  rep- 
resenting the  degree  of  Baume  and  a  part  of  those  representing  the 
specific  gravitj'. 

It  has  been  proposed  that  Congress  should  legalize  a  special  hydrometer 
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Urinoincter-box  conttiining'  thermometer,     UrinouiL'tcr  in  uso. 
graduated  glass  vessel,  etc. 

with  a  simple  scale  as  standard  to  be  used  in  the  United 
States. 

Of  all  the  ]>ractical  ap])lications  of  the  art  determining 
specific  gravity  none  is  more  important  and  interesting 
to  the  physician  than  its  use  in  ascertaining  the  (pialities 
of  urine.  The  urinometer  is  the  most  delicate  of  this 
class  of  instruments;  it  is  a  hydrometer  tube  with  a  very  small 
range,  only  going  from  1.000  to  1.060  specific  gravit}';  within  these 
limits,  all  the  variations  of  urine  from  its  normal  standard  may  be 
ascertained.  So  delicate  are  these  determinations,  that  the  variations 
of  temperature,  important  in  all  cases,  here  rtnjuire  special  attention; 


Saccharom- 
eter. 
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and  accordiugly  many  of  the  urinometers  are  accompanied  by  a  little 
thermometer  to  be  plunged  into  the  urine  simultaneously  with  the  tube ; 
sometimes  the  thermometer  is  inclosed  in  the  tube,  and  at  others,  as  in 
the  apparatus  Fig.  76,  accompanies  it  in  a  neat  box,  containing  also  a 
graduated  glass  for  containing  the  urine. 

The  thousand-grain  bottle,  with  proper  observance  of  the  thermometer, 
is,  however,  in  this  as  in  all  other  cases,  the  surest  test  of  specific  gravity. 

Fig.  77  represents  the  urinometer  removed  from  the  box  and  floated 
in  the  vessel  accompanying  it  (in  which  the  graduation  marks  are  not 
seen).  The  graduation  of  tlie  urinometer  is  such  that  each  degree  rep- 
resents joOTTj  thus  giving  the  actual  specific  gravity  by  simply  adding 
the  number  of  degrees  on  the  scale  corresponding  with  the  surface  of 
the  liquid  to  1000.  Thus,  supposing  the  number  cut  by  the  surface  of 
the  fluid  to  be  30,  as  shown  in  the  figure,  the  specific  gravity  would 
then  be  1.030.  The  average  density  of  healthy  urine  is  about  from  10° 
to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.025.  That  of  dia- 
betic urine  ranges  from  30°  to  60°,  or  sp.  gr.  1.030  to  1.060. 

Some  hydrometers  for  liquids  heavier  than  water  are  manufactured 
of  small  size,  for  the  special  purpose  of  measuring  the  strength  of 
syrups.  Fig.  78  represents  one  of  these,  which  is  graduated  to  Baume's 
scale.  It  floats  at  30°  in  a  solution  of  the  sp.  gr.  1.26,  the  density  of 
saturated  simple  syrup  when  boiling. 

A  very  frequent  use  for  the  hydrometer  is  to  ascertain  the  strength 
of  alcoholic  liquids,  and  as  it  is  often  necessary  to  be  able  to  prepare  an 
alcohol  of  any  given  strength  from  another  of  different  percentage,  the  fol- 
lowing rules,  given  by  the  late  Dr.W.  H.  Pile,  will  be  found  very  useful : — 

1st.  To  reduce  alcohol  to  any  desired  strength. 

2d.  To  make  a  definite  quantity  of  any  desired  strength  from  a  stronger 
alcohol. 

3d.  To  make  a  mixture  of  any  desired  strength  by  mixing  a  stronger  and  a 
weaker  alcohol. 

4th.  To  make  a  definite  quantity  of  any  desired  strength  by  mixing  a 
stronger  and  a  weaker  alcohol. 

Answer  to  Problem  1st. — Multiply  the  quantity  of  the  alcohol  (either  in  fluidr 
ounces  or  in  gallons)  by  its  percentage  strength  (Tralle's  alcoholometer)  and 
divide  by  the  required  per  cent.;  the  quotient  gives  the  quantity  to  which  the 
alcohol  must  be  diluted. 

Ansiver  to  Problem  2d. — Multiply  the  required  amount  by  the  required  per 
cent.,  and  divide  by  the  per  cent,  of  the  given  alcohol ;  the  quotient  gives  the 
quantity  to  which  the  alcohol  must  be  made  up  by  the  addition  of  water. 

Answer  to  Problem  3rf. — Subtract  the  percentage  of  the  weaker  alcohol  from 
the  required  per  cent.;  the  difference  indicates  the  quantity  of  the  stronger 
alcohol  to  be  used.  Next,  subtract  the  required  per  cent,  from  that  of  the 
stronger  alcohol ;  the  result  indicates  the  quantity  of  the  weaker  alcohol  to 
be  used.  Mix  the  two  results  together,  and,  as  the  contraction  will  be  more 
or  less,  add  sufficient  water  to  make  the  mixture  equal  to  the  quantity  of  the 
two  liquids  before  mixing.  For  example,  it  is  desired  to  prepare  an  alcohol 
of  60  per  cent,  by  mixing  an  alcohol  of  90  per  cent,  and  one  of  40  per  cent. 

gQ  1 40  =  20  of  the  90  per  cent,  alcohol 


(40  = 
[90  = 


30     "       40 


Add  water  sufficient  to  make  50  parts. 

Answer  to  Problem  4:th. — Ascertain  the  quantity  of  each  alcohol  tp  be  mixed 
(by  Prob.  3d).  The  proportion  which  the  required  amount  bears  to  the  quan- 
tity thus  shown  will  indicate  the  relative  proportion  of  each  alcohol  to  be 
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used.  Thus,  if  30  parts  were  required  to  be  mnde  from  the  two  liquids  given 
in  the  itrevioiis  oxaiuplo,  as  30  is  to  ^ths  of  the  mixture,  then  ?,ths  of  each 
aKohol  iniirit  be  taken,  or  12  parts  of  the  90  per  cent,  alcohol  and  18  parts  of 
the  40  per  cent,  alcohol,  adding  sufficient  water  to  make  30  parts. 

b.^ume's  dkgrees,  with  their  corresponding  specific  gravity. 
Table  for  Liquhh  liffhter  Ihan  Water.     Temp.  G0°  Fuhr. 


Decrees  of 

Specific 

Do'^rccs  of 

Specific 

Pofrrces  of 

Specific 

Uydrom. 

Gravity. 

Hydrom. 

Gravity. 

II  yd  rem. 

Gnivity. 

10 

1.000 

31 

0.870 

51 

0.773 

11 

0.993 

32 

0.864 

52 

0.769 

12 

0.986 

33 

0.a59 

53 

0.765 

13 

0.979 

34 

0.854 

54 

0.761 

14 

0.972 

35 

0  848 

55 

0.757 

15 

0.9(36 

36 

0.843 

56 

0.753 

16 

0.959 

37 

0.838 

57 

0.749 

17 

0.952 

38 

0.833 

58 

0.745 

18 

0.946 

39 

0.828 

59 

0.741 

19 

0.940 

40 

0.824 

60 

0.737 

20 

0.933 

41 

0.819 

61 

0.733 

21 

0.927 

42 

0.814 

62 

0.729 

22 

0.921 

43 

0.809 

63 

0.725 

23 

0.915 

44 

0.805 

64 

0.722 

24 

0.909 

45 

0.800 

65 

0.718 

25 

0.903 

46 

0.795 

66 

0.714 

26 

0.897 

47 

0.791 

67 

0.711 

27 

0.892 

48 

0.787 

68 

0.707 

28 

0.886 

49 

0.782 

69 

0.704 

29 

0.881 

50 

0.778 

70 

0.700 

80 

0.875 

Table  for  Liquids  heavier 

than  Water.     Temp.  60''  Fahr. 

Degrees  of 

Specific 

Degrees  of 

Specific 

Degrees  of 

Specific 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

1 

1.007 

26 

1.218 

51 

1.543 

2 

1.014 

27 

1.229 

52 

1.5,59 

3 

1.021 

28 

1.239 

53 

1.576 

4 

1.028 

29 

1.250 

54 

1.593 

5 

1.036 

30 

1.261 

55 

1.011 

6 

1.043 

31 

1.272 

56 

1.629 

7 

1.051 

32 

1.283 

57 

1.648 

8 

1.058 

33 

1.295 

58 

1.667 

9 

1.066 

34 

1.306 

59 

1.686 

10 

1.074 

35 

1.318 

60 

1.706 

11 

1.082 

36 

1.330 

61 

1.726 

12 

1.090 

37 

1.343 

62 

1.747 

13 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

39 

1.3G8 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67 

1.859 

18 

1.142 

43 

1.422 

68 

1.883 

19 

1.151 

44 

1.436 

69 

1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

72 

1.986 

23 

1.188 

48 

1.495 

73 

2.014 

24 

1.198 

49 

1.510 

74 

2.042 

25 

1.208 

50 

1.526 

HEAT     FOR     PHARMACEUTICAL     PURPOSES.  89 

CHAPTER    III. 

TEMPERATURE,  GENERATION  OF  HEAT,  ETC. 

MANY  of  the  processes  directed  in  the  Pharmacopoeia  may  be  con- 
ducted on  an  ordinary  cannon  stove;  as,  making  infusions  and 
decoctions,  S}Tups,  some  of  the  extracts,  all  of  the  ointments  and  cerates, 
and  some  of  the  plasters.  The  various  kinds  of  cooking  stoves  are  still 
better  adapted  to  these  purposes,  each  having  its  particular  advantages, 
and  neai'ly  all  oifering  facilities  not  only  for  performing  the  processes 
requiring  the  naked  fire,  but  also  being  readily  fitted  with  sand-  and 
water-baths,  and  having  ovens  attached  which  answer  the  purposes  of 
drying-chambers.  Kitchen  ranges,  such  as  are  now  generally  introduced 
into  dAvelling-houses,  are  also  adapted  to  the  pharmaceutical  laborator\^ ; 
they  may  be  so  built  as  to  allow  of  sheet-iron  slides,  or,  better,  metallic 
sash  inclosing  the  space  above  the  fire,  so  as  to  carry  oif  the  vapors 
from  evaporating  fluids,  or  the  acid  and  other  noxious  fumes  arising 
from  chemical  processes.  If  the  iron  slides  are  used,  a  light  of  glass 
should  be  introduced  into  one  of  them  to  facilitate  the  inspection  of 
the  processes,  and  these  slides  or  the  sash  should  be  supported  at  such  a 
distance  from  the  fire  as  to  allow  of  a  draught  of  air  above  the  containing 
vessels,  and  to  enable  the  operator  to  manipulate  without  exposure  to 
the  fumes. 

An  advantage  of  these  cooking  ranges  over  stoves  is  found  in  the 
supply  of  hot  water  furnished  by  boilers  or  water-backs  connected 
with  them,  a  great  convenience  in  a  shop  or  laboratory.  Draw^ings 
of  these  would  be  superfluous,  as  the  situation  and  requirements  of 
pharmacists  are  so  various  that  each  can  best  be  suited  by  the  exercise 
of  a  little  ingenuity,  and  by  availing  himself  of  the  experience  and 
suggestions  of  those  whose  special  calling  is  to  furnish  this  kind  of 
apparatus. 

The  work  on  Pharmacy,  by  Profs.  j\Iohr  and  Redwood,  edited  in 
Philadelphia  by  Prof.  Procter,  and  that  on  Cliemical  and  Pharmaceutical 
Manipulations,  by  Prof.  Morfit,  give  drawings  of  different  furnaces  man- 
ufactured for  the  special  uses  of  the  chemist  and  phai'macist ;  but  few 
of  these  are  in  common  use,  and  it  has  not  been  deemed  important  to 
present  the  subject  in  detail  in  this  work. 

A  notice  of  some  chexp  and  portable  forms  of  apparatus  may  appropri- 
ately preface  an  account  of  those  pharmaceutical  processes  requiring  heat. 

The  common  clay  furnace  may  be  used  in  open  chimney-places,  or  in 
the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is  employed 
when  necessary  to  increase  the  intensity  of  the  fire. 

Similar  furnaces  are  made  of  cast-iron ;  they  possess  no  advantages 
for  use  with  charcoal,  but,  by  becoming  hot,  they  facilitate  the  combus- 
tion of  anthracite. 

The  small  French  hand  fm-nace.  Fig.  81,  is  light  and  portable,  and 
preferable  to  the  ordinary  clay  furnaces  for  table  operations. 

Many  of  the  operations  of  the  pharmaceutical  laboratory  are  conven- 
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iently  pcrfornuxl  with  lamps,  alcohol  boinji;  the  fuel.     A  iioat  aiid  com- 
mon al(ioL(^l  lamp  is  diat  shown  in  Fig.  79  ;  it  has  a  >::;roiuKl  glass  cap 


Fig.  79. 


Fig.  80. 


^?^ 


Fit:.  81 


Glass  spirit  lamp. 


Extemporaneous  plass  lamp.  French  hand  furnace. 


to  prevent  the  ^va^te  of  alcohol  by  evaporation,  Tn  the  al )sence  of  such 
a  lamp,  a  common  glass  hottk;,  "vvith  rather  wide  mouth,  may  be  used; 
a  perforated  cork  with  a  small  glass  tube  about  an  inch  long  is  inserted 
in  the  neck  of  the  bottle,  as  shown  in  Fig.  80,  and  the  wick  is  made  to 
pass  through  this  into  the  alcohol  contained  in  the  bottle. 

A  small  tin  alcohol  lamp  answers  about  as  well  as  any  for  common 
purposes,  with  the  exception  of  having  no  cap  to  prevent  eva})oration 
from  the  wick ;  such  a  one  is  shown  in  Figs.  82  and  83,  with  a  con- 
venient stand  in  which  to  place  it  under  a  capsule  or  otJier  vessel  to  be 
heated. 

An  alcohol  .lamj),  familiar  to  chemical  students,  is  jSIitdiell's  argand 
lamp,  shown  in  section  in  Fig.  84.     In  this,  which  is  usually  made  of 


Fig.  82. 


Fig.  83. 


Fig.  84.    b 


The  alcohol  lamp  and  stand. 


Mitchell's  lamp. 


tin,  an  argand  burner  is  jilaccd  in  the  centre  of  a  cylindrical  reservoir, 
r,  with  which  it  communicates  at  bottom  by  small  lateral  tubes;  the 
reservoir  is  furnished  with  a  tube  near  the  top  at  a,  for  the  introduction 
of  the  fluid  J  this  is  stopped  with  a  cork  having  a  slight  perforation,  so 
as  to  admit  the  air  as  the  alcohol  is  consumed.  The  cylindrical  wick  b, 
which  is  inserted  in  the  burnei',  is  kept  saturated  whh  alcohol,  oAving  to 
its  communicating  with  the  reservoir.  AVheii  lighted  at  its  upper  edge, 
it  burns  freely,  having  a  draught  of  air  with>n  as  Avell  as  without  the 
cylindrical  colunni  of  flame,  and  generates  a  large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by  a  cap 
over  the  Ijunier,  or  emptied  of  alcohol,  otherwi.se  waste  will  occur  by 
continued  evaj)orati(jn  from  the  wi(.'k. 

Fig.  85  represents  Berzelius's  lamp,  which  is  adapted  to  alcohol  or 
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oil ;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod  of  which 
it  moves,  being  secured  by  a  screw,  which  presses  against  the  rod ;  the 


Fig.  85. 


Fig.  86. 


Lamp  chimney. 


Berzelius's  lamp. 


reservoir  is  here  separated  from  tlie  burner, 
with  which  it  communicates  by  a  single 
tube.  A  little  screw  is  arranged  alongside 
the  burner  to  raise  or  depress  the  wick. 

Fig.  86  is  a  chimney,  which  is  adapted 
to  confine  the  flame  A^nthin  narrow  limits, 
and  to  increase  the  draught,  thus  diminishing  the  tendency  to  smoke,  and 
increasing  the  intensity  of  the  heat.  It  may  be  applied  either  to  Ber- 
zelius's or  Mitchell's  lamp. 

"  The  Universal  Lamp,"  constructed  on  the  same  principle  as  Ber- 
zelius's, but  better  adapted  to  support  utensils  to  be  heated,  may  also  be 
obtained  from  the  manufacturers  and  dealers  in  chemical  apparatus. 

One  of  the  best  contrivances  for  generating  an  intense  heat  for  those 
few  processes  in  pharmacy  to  which  it  is  essential,  and  for  fusing  insol- 

Fig.  87. 


Alcohol  blast  lamp  and  stove. 


uble  silicates,  and  in  glass-blowing  and  bending  operations,  is  the  lamp 
next  figured,  which  is  called  the  alcohol  blast  lamp. 
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Tliis  is  shown  in  Fip;.  87.  It  consists  of  adinible  cojiper  cylinder,  a, 
incloscnl  at  top  and  bottom,  and  snrroundino;  an  interior  chamber,  M'hich 
extends  somewhat  below  the  l)(»ttoin  of  the  cylinder  to  a  permanent 
copper  bottom,  as  shown  in  the  section.  Xear  the  top  of  the  cylinder, 
an  open  tube  of  the  same  material  is  sohUred  on  at  a,  for  the  purpose 
of  fillinsi;  it,  and  nearly  opposite,  on  the  other  side,  a  tube,  b,  also  of 
copper,  is  inserted  ;  this  is  bent,  as  seen  in  the  drawiiiL*",  and,  irradually 
tiiperinj^  down  to  a  small  diameter,  enters  the  internal  chamber  between 
the  lower  terminus  of  the  cylinder  and  the  bottom ;  it  is  now  curved 
upward,  and  terminates  with  a  small  orifice  at  c;  a  movable  toj),  d,  is 
fitted  with  a  handle,  and  so  constructed  as  to  fit  over  the  open  top  of 
the  chamber.  A' represents  a  sheet^u'on  stove  in  which  the  lamj)  may 
be  plai-al  when  used,  and  which  serves  as  a  sujiport  lor  crucibles,  dishes, 
etc.  The  mode  of  using  this  lamp  is  to  fill  the  cylinder  with  alcohol, 
by  means  of  the  tube  a,  till  it  commences  to  run  out  of  the  jet  c,  then 
cork  up  the  open  end  of  the  tube  a,  observing  not  to  secure  the  cork  too 
tightly.  About  two  lluidounces  of  alct)hol  are  now  poured  into  the 
central  chamber,  or  sufficient  to  cover  the  bottom  and  rise  to  within  an 
inch  or  two  of  the  orifice  at  c.  This  spirit,  being  now  ignited  by  a 
match,  quickly  heats  that  contained  in  the  surrounding  cylinder,  and  as 
this  boils,  the  vapor  formed  is  forced  through  the  tube  b  in  a  powerful 
jet,  which,  as  it  escapes  at  c,  is  ignited  by  the  flame  playing  upon  the 
surface  of  that  in  the  chamber,  and  thus  forms  a  jet  of  flame  passessing 
an  intense  heating  power ;  should  any  obstruction  occur  in  the  tube  i, 
or  at  the  orifice  c,  the  apparatus  might  explode,  but  that  the  cork  at  a 
would  be  likely  to  be  thrown  out.  When  it  is  desired  to  stop  the  flame, 
and  Avhenever  the  apparatas  is  to  be  put  out  of  use,  the  cover  d  is 
placed  on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  this  lamp  is  an  admirable  arrangement,  doing 
away  with  the  necessity  of  a  counter  blowpipe.  In 
order  to  apply  this  jet  to  the  greatest  advantage  for 
the  purpose  named,  a  crucible  jacket,  F,  Fig.  88, 
may  be  placed  upon  the  projections  on  the  top  of  the 
stove  E,  Fig.  87,  immediately  over  the  flame  of  the 
lamp.  This  is  a  sort  of  chimney  made  of  sheet-iron, 
and  serving  the  double  purpose  of  keeping  the  cruci- 
ble from  all  currents  of  air  but  those  highly  he^ited 
by  the  flame,  and  of  turning  the  flame  back,  some- 
what as  in  a  reverberatory  furnace. 

The  cheap  and  abundant  lighting  fluids  sold  under 

Crucible  jacket.       tho  names  of  kerosene,  coal-oil,  etc.,  are  too  liighly 

carbonaceous  to   serve  a  good  purpose   for   heating, 

unless  with  apparatus  constructed  with  special  arrangements  for  securing 

the  thorough  combustion  of  the  oil  and  the  convenient  application  of  the 

generated  heat  to  the  objects  in  view. 

Gas(jline  vapor  is  too  smoky  even  when  mixed  with  atmospheric  air ; 
but  the  kind  of  gas  made  by  the  destructive  distillation  of  coal  leaves 
nothing  to  be  desired. 

The  best  fuel  for  pharmaceutical  purposes  is  the  gas  now  so  freely 
and  cheaply  supplied  in  almost  every  considerable  town. 
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Fig.  89. 


This  gas  may  be  conducted  by  pipes  into  the  counter  or  table,  and 
terminated  at  any  convenient  point  just  above  its  surface  by  a  suitable 
burner ;  or  it  may  have  soldered  on  to  the  iron  pipe  at  its  terminus  a 
leaden  one,  which,  being  flexible,  may  bo  moved  at  pleasure  to  any 
desired  part  of  the  table.  The  gas  distributor,  shown  in  Fig.  89,  is  the 
best  arrangement  for  supplying  a  number  of  burners  at  one  time  on  the 
tiible;  it  is  made  of  brass  on  a  marble  foot,  with 
three  distributing  stopcocks.  This  arrangement  af- 
fords a  neat  and  convenient  means  of  using  gas,  from 
an  ordinary  pendant  or  bracket  on  the  table,  for  three 
several  purj30ses  at  the  same  time.  A  very  good  por- 
table apparatus,  capable  of  being  used  in  any  part  of 
the  room,  or  in  any  room  in  the  house,  is  shown  in 
Fig.  90.  It  consists  of  a  flexible  tube,  which  is  ter- 
minated at  one  end  by  a  cap  to  fit  on  to  the  burner 
of  a  common  chandelier,  pendant,  or  side-light,  such 
as  are  suspended  from  the  ceiling  or  walls  of  apartments  for  the  pur- 
poses of  illumination.     To  the  other  end  of  this  tube  is  a  stand  of 


Gas  distributor. 


Fig.  90. 


Fig.  91 


Fig.  92. 


Gas-burner  with  mer-  Ground  gas-burner 
cury  cup  and  cap.  and  cap. 


Fig.  93. 


Ground  gas-burner  and  hose. 


Curve  for  gas  tubing. 


metal  attached,  surmounted  by  a  biu-ner  to  be  adapted  to  some  of  the 
various  kinds  of  furnaces  to  be  described  in  the  sequel. 
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Figs.  01  ami  92  Jire  tiectional  dniwiiigs  to  illiistrat<^  the  ditti'reut  niocles 
of  c'oniKH'tiii';  the  Hexiblo  tube  a.s  above  witli  the  pernument  j)ijH\  Fi*;. 
91  is  tlie  merciirv  nip  arraiiirenient ;  a  small  cup  is  stTewetl  on  the 
burner  at  its  i)ase,  into  whicli  are  intHnhiced  a  iew  ounces  of  nierciu'v, 
and  into  this  the  cap  of  the  con(hictin<j  tube  clips  so  as  to  form  an  air- 
tight joint,  which  is  very  readily  slii))j)e(l  and  iuisiiip|»cd.  In  this 
fipn'i'  the  cap  is  represente<l  as  havinsji;  a  Han<i;e  coverinii;  the  mercury 
cup,  which,  while  it  is  in  its  place,  i)rotects  the  mercury  fr(»in  evapora- 
tion or  frttm  spillinj:;  out.  When  unshipped,  however,  the  bath  of  mer- 
cury is  un])rote<'ted,  and  becomes  wjusted,  fre(pieutly  re(juirin<r  to  be 
reuewe<l,  and  leadinj^  to  inet)nveuienee.  Fig.  92  is  a  groiuid  burner  and 
cap,  such  as  are  shown  also  in  Fig.  90.  Tlie  buriKT  and  cap  are  fitted 
luid  ground  to  each  other,  so  as  to  make  a  direct  air-tight  conneetiou 
when  adjusted,  and  yet  are  removable  at  pleasure.  The  screws  by 
which  the  biu-uer  is  attached  to  the  pipe,  and  the  cap  to  the  flexible 
tube  above,  and  also  the  internal  construction  of  the  iish-tail  burner,  are 
shown  in  this  section. 

There  is  now  made  a  cap  which  fits  upon  any  l>iu*ner  without  lx!ing 
ground,  and  is  used  for  drop-lights  in  illumination.  i'hese  attachments 
are  made  by  simply  stretehhig  a  piece  of  gum-elastic  tubing  over  the 
burner,  and  connecting  the  other  end  with  a  gas  i'urnace  or  other  appliance 
on  the  counter.  There  is  a  liability  to  inconvenience  from  the  folding 
of  the  tube  upon  itself  at  the  point  at  which  it  slioidd  curve,  thus  shut- 
ting off  the  flow  of  gas.     To  obviate  this,  a  curvetl  tinned  iron  support, 

shown  in  Fig.  93,  may  be  slijiped  over  the 
upper  end  of  the  tube  into  a  j)osition  to 
give  it  the  appropriate  curve. 

Fig.  94  represents  the  argand  burner 
with  rim.  The  jet  of  gas  is  here  through 
the  small  holes  at  th(»  top  of  the  hollow 
cylinder,  the  funnel-sha}n'd  appendage  above 
being  designed  to  spread  the  flame  when 
used  for  illumination  ;  the  disk  screwed  on 
below  is  used  to  support  the  chimney,  and  is 
perforated  with  holes  so  :us  to  allow  a  draught 
of  air  around  the  flame,  while  the  hollow 
cylindrical  shape  of  the  burner  favoi's  the  draught  through  its  centre. 
The  argand  burner  is  shown  in  I'^ig.  90  as  covered  by  a  cylinder, 
Fig.  97. 

Fig.  95  represents  a  cylindrical  sci'ccn  used  to*  cover  over  any  common 
burner,  the  object  being  to  confine  the  heat,  to  prevent  tlie  flame  being 
affected  by  draughts,  and  to  aflbrd  a  sup])ort  for  the  vessel  being  heated. 
The  door  is  convenient,  when  the  top  is  covered,  to  light  tlie  flame,  and 
to  see  its  elevation  and  dcprcs'^ion  duiMug  the  proces>i. 

Fig.  96  rej)resents  a  cylinder  of  sheet  co))per,  iron,  or  tin,  which  may 
vai-y  in  length  from  5  to  8  inches,  and  in  (lianietcr  lioin  2J  to  4  inches, 
with  a  ring  of  the  same  material  about  an  inch  wide,  and  jast  large 
enough  to  slide  over  the  cv Under.  A  piece  of  cojipcr  or  brass  wire 
gauze,  a  little  larger  than  the  diameter  of  the  cy lint Icr,  is  stretched  ov(T 
the  top,  and  secured  by  passing  the  ring  over  it ;  while  the  bottom  is 


Fig.  94. 


Argand  burner. 
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left  open,  and  either  supported  on  feet  or  made  to  stand  directly  upon 
the  table,  the  lower  margin  being,  as  in  this  case,  scalloped,  so  as  to  allow 
the  free  passage  of  ah'  into  it. 


Fig.  95. 


Fig.  96. 


Ifl 


Screen  and  support. 


Gas  stove. 


Fig.  97. 


The  obstruction  to  the  free  passage  of  the  mixed  air  and  gas  which 
fine  gauze  presents,  causes  the  large  amount  of  carbon  in  the  flame 
observed  in  many  of  these  furnaces  ;  the  gas  accumulates  in  the  top  of 
the  cylinder  to  the  exclusion  of  the  necessary  proportion 
of  atmospheric  air ;  a  gauze  of  from  30  to  50  aper- 
tures to  the  linear  inch  has  the  requu'ed  fineness.  The 
gas  stove,  as  thus  constructed,  is  to  be  set  immediately 
over  a  gas-pipe,  which  may  either  be  permanent  or 
flexible,  or  it  may  be  open  at  the  end,  or  terminated  by 
an  ordinary  bat-wmg,  or  fish-tail,  or  argand  burner ; 
preferably  by  the  latter. 

Fig.  97  is  another  form  of  cylinder,  of  tin  :  the  bottom 
being  removed,  it  will  fit  the  rim  of  the  argand  burner ; 
the  object  of  the  little  cap  at  bottom  is  to  adapt  it  to 
any  ordinary  fish-tail  or  bat-wing  burner.  INIauy  restau- 
rants are  supplied  with  similar  apparatus,  its  con- 
struction being  vai'ied,  so  as  to  give  support  to  the  ves- 
sel to  be  heated. 

The  mode  of  using  these  cylinders  is  to  place  them  over  the  burner, 
and  to  allow  the  gas  to  escape  into  them  and  thas  to  become  mixed  with 
air,  then  to  apply  a  light  above  the  surface  of  the  wire  gauze.  The  gas, 
which,  under  ordinary  circumstances,  burns  with  a  bright-yellow  flame, 
indicating  the  presence  of  carbon  in  a  state  of  incandescence,  and  depos- 
iting, in  consequence,  a  large  amount  of  soot  upon  any  cold  body  brought 
in  contact  with  it,  may  now  be  so  completely  diluted  with  an*,  by  regu- 
lating the  jet,  as  to  burn  with  a  light-blue  flame,  containing  no  rtirbon. 
The  combustion  being  much  more  complete,  and  spread  over  the  whole 
surface  of  the  gauze,  gives  an  increased  amount  of  heat,  and  so  diffuses 
it  over  the  bottom  of  the  vessel  as  to  diminish  the  liability  to  fractm'e. 


Small  gas-stove. 
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Where  a  smoky  flame  is  obtained,  tlie  supply  of  atmospheric  air  should 
he  in('rease<l,  or  that  of  the  ^as  ilinnnislu-d. 

This  kind  of  licating  apparatus,  Avhfn  the  fuel  is  accessible,  is  recom- 
mended by  its  cleanliness,  as,  Avhcn  carefully  used,  it  is  as  free  from  any 
residue  or  sooty  deposit  as  alcohol  itself.  Gas  is  far  cheaper  than  alcohol, 
even  in  towns  where  the  price  reaches  !?4  per  thousand  feet.  In  Phila- 
dclj)hia  it  is  but  Si. 90.  It  may  be  applied  for  an  indefinite  periwl 
without  renewing,  which  in  long  evaporations  is  particularly  desirable. 
It  may  also  be  regulated  with  perfect  fiu-ility,  and  left  burning  during 
tlie  absence  of  tlie  o})erator,  without  the  fear  of  a  material  increase  or 
diminution  of  the  flame,  thus  superseding,  in  many  instances,  the  neces- 
sity of  a  sand-bath,  to  be  described  in  a  subsequent  chapter.  The 
reader  may  consult  with  advantage  the  papers  of  P.  W.  Bedford,  in 
Proceedings  Amer.  Pharm.  Asaoc,  vol.  xiii.,  pp.  155,  180. 

In  some  gas  furnaces  the  rim  used  to  secure  the  wire  gauze  over  the 
top  is  made  to  pn/jcct  for  a  half  inch  or  more  above  the  gauze,  and  the 
iuclosure  is  filled  with  pieces  of  })umice-stone  or  of  brick  about  the  size 
of  a  pea ;  the  advantages  of  this  are,  that  the  flame  is  not  so  liable 
to  be  blown  out  by  a  draught  of  air,  the  rim  acting  as  a  shield  to  it; 
the  incombustible  material  becoming  hot,  nidiates  heat  besides  the  direct 
heating  eifect  of  the  flame.  It  also  jDrotects  the  wh'e  gauze  from  cor- 
rosion by  liquids  accidentally  spilled,  and  diminishes  the  liability  to  its 
becxjming  so  perforated  that  the  flame  may  be  communicated  to  the 
mixed  gas  in  the  interior  of  the  stove. 

If  the  cylinder  rests  on  the  table,  and  is  short,  so  that  the  fire  Ls 
brought  near  the  top  of  the  table,  the  heat  will  scorch,  and  may  inflame 
,..  _.  (^j^  it.     To  avoid  this,  elevate  the  top  of  the  cylinder,  at 

least  eight  inches,  or  place  it  and  the  burner  on  a  plas- 
ter tile.  Putting  a  wire-gauze  diaphragm  between 
the  gas-burner  and  the  top  of  the  stove,  with  the  view 
of  mixing  the  gas  and  aii'  more  completely,  seems  un- 
necessary. 

In  those  instances  where  a  gentle  heat  is  re- 
quired, and  especially  Avhen  the  vessel  to  be  heated 
is  small,  the  cylinder  covered  with  wire  gauze  may  be 
dispensed  W' itli,  and  an  argand  burner  being  ased,  a 

small  chimney  of  metal  or  glass  is  set  on  its  rim,  as 

Chimney  and        showu  in  Fig.  98 ;  and,  the  jet  of  gas  being  small, 
crucible  support.      jj,^  j  ^\^^,  object  removed  some  distance  above  tlie  flame, 
a  steady  and  continuous  heat  is  secured  without  a  deposit  of  soot. 

Fletcher's  gas-burner,  Fig.  99,  made  by  the  Buffalo  Dental  INIanufac- 
turing  CV).  in  a  variety  of  forms,  is  one  of  the  best  gas  furnaces  for  phar- 
maceutical purposes  attainable.  It  consists  of  a  ring  of  iron  tubing,  D, 
perforated  on  the  upper  side ;  this  is  inclosed  in  a  cylinder  of  cast  iron, 
over  which  a  diaphragm  of  wire  gauze.  A,  is  fastened  ;  there  is  a  space, 
B,  between  the  lower  end  of  the  cylinder  and  the  bottom  of  the  appa- 
ratus, for  the  lulmission  of  air,  and  a  tube,  C,  for  connecting,  D,  bellows 
to  give  a  blast.  When  a  gentle  heat  is  required,  the  gas  is  lighted 
tln-ough  the  opening,  B,  thus  heating  the  air  which  flows  upward  and 
escapes  through  A.     For  a  greater  heat,  the  air  and  gas  mixed  together 


MODIFICATION     OF     BUNSENS     BURNER. 


V)T 


are  lighted  above  the  wire  gauze,  and  a  steady  flame  without  smoke  will 
be  obtained.  By  connecting  a  pipe  from  a  bellows  to  the  tube,  C,  a 
powerful  heat  is  produced.  The  most  convenient  blower  for  this  pur- 
pose is  shown  in  Fig.  100,  and  is  a  bellows  with  leather  sides,  with 
wooden  top  and  bottom,  as  in  an  ordinary  bellows ;  this  is  surmounted 
with  a  disk  of  rubber  cloth,  over  Avhich  is  drawn  a  net  which  prevents 
the  expansion  of  the  rubber  beyond  a  given  extent ;  it  is  worked  by  the 
foot  very  easily. 


Fig.  99. 


Kio.  100. 


Bunsen's  burner.  Fig.  101,  is  familiar  to  most  chemical  students  as 
furnishing  a  concentrated  flame  similar  to  that  produced  by  a  blo\v|3ipe. 


Fig.  101. 


Fig.  102. 


Bunsen's  burner. 


Horizontal  burner. 


and  useful  for  fusions,  for  blowing  and  bending  glass,  for  bringing  a 
crucible  to  redness,  and  for  many  purposes  in  the  laboratory.  For  blow- 
pipe operations  the  upright  tube  is  fitted  with  another  one,  which  is  flat>- 
tened  laterally  at  the  upper  end,  so  that  the  orifice  presents  the  appearance 
of  a  narrow  slit,  which,  being  cut  oif  obliquely,  gives  to  the  blowpipe 
flame  a  downward  direction.  The  tube  of  Bunsen's  burner  may  be 
covered  with  a  cylinder  or  support ;  as  the  mixture  of  gas  with  atmos- 
pheric air  is  effected  iu  the  tube,  this  arrangement  is  not  liable  to  the 
disadvantage  of  imperfect  combustion, 

A  modification  of  Bunsen's  burner,  Fig.  102,  has  been  devised  in 
which  most  of  the  tube  conveying  the  gas  mixed  with  air  is  kept  in  a 
horizontal  plane,  and  the  perforated  head  attached  to  a  short  pipe  at  right 
angles  to  the  horizontal  tubes.  The  operator  is  enabled  to  employ  it  in 
many  cases  where  the  usual  upright  tube  is  inadmissible. 

Another  arrangement  for  the  same  purpose  is  to  cover  merely  the 
upper  end  with  a  short  cylinder  fastened  on  a  retort-stand,  the  top  of 
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Fig.  103. 


Avhicli  i.-^  covcrttl  witli  o;auzo;  or,  a  still  cheapor  one,  to  place  a  piece  of 
gim/c  u]>(>n  the  riiiir  oi'  a  rctoi't-stand.  In  hotli  tlhsc  c-asts  the  i^as  iiiav 
l)c  lit  fitlicr  ahovf  or  below  tin-  uauzc,  and  the  llanie  spread  over  its 
diameter  or  contiiKnl  helow  it  at  pk'asiire. 

Jiunsen's  burner  has  Ix'en  nioditied  l)y  .).  .1.  (Jrillin,  F.  C  S.,  whose 
imRlitieation  is  tiirure<l  in  the  ('/icmird/  ycirs,  J^nndon,  Xoveniber  2, 
18G1.  'J'his  arranijeinent  is  shown  in  Fit;.  103.  The 
most  important  improvement  sutr.iTestcKl  by  GrilHn  is  a 
movable  e-ap  tittinjj  over  the  air-box  at  the  bottom,  with 
holes  .so  arranged  as  to  diminisli  the  supply  of  air  at 
pleasure.  A  modified  I'>unscii  l)unier  with  this  ar- 
rangement is  now  sold  by  deakrs  in  chemical  appai'atus  ; 
it  can  be  adjusted  to  pr<Kluce  a  yellow  carbcjnizcd  flame 
or  an  intense  blue  flame  at  jilciisure,  and  is  regulated 
with  ease  so  as  to  prevent  either  an  excess  of  gas  or  of  air. 
The  j)rinciple  of  GritKn's  attachment  of  a  circular  cast- 
iron  box,  with  holes  around  the  mai'gin  and  on  the  top, 
designed  to  simnount  the  Bunsen  burner  and  spread 
the  flame  for  boiling  and  cvaj)()ration,  was,  I  think, 
McCJlcnsev,  of    Phi]adel])hia,   wIkxc   ))atcnt    burner   is 


Griflin's  burner. 


I)V 


anticij)ated 
iigurcd  l)elow. 

Fig.  104  (1,  2)  .shows  a  simple  bra-ss  cylinder  with  attachment  for  the 
iutnxluction  of  gas  and  ;itmos})heric  air.  The  oriHce  of  the  burner  is 
about  one-quarter  of  an  inch  above  the  top  of  the  holes  for  the  admis- 
sion of  air,  an  important  feature  in 


Fig.  104. 


Fig.  105. 


determining  tlie  degree  of  force  of 
the  upward  coliunn  of  mixed  ail* 
and  gas  ;  this  constitutes  a  Bunsen 
burner.  The  pei'forated  conical 
to})-piece  is  designctl  to  be  screwed 
on  to  tlie  top  of  the  tube,  and 
spreajds  tlie  flame  by  discliarging 
the  gas  tlirough  the  small  oriHces 
in  the  top.  In  other  ])atterns  of 
this,  designed  for  larger  tubes,  this 
perforated  disk  is  convex,  and 
some  of  the  lioles  are  so  near  the 
outer  edge  as  to  s])read  the  flame 
more  thoroughly.  Fig.  105  shows  one  of  the  munerous  arrangements 
ado]>te<:l  by  the  patentee  for  the  su])port  of  ves.sels  over  the  burner. 
Various  forms  of  a])j)aratus  constructed  with  McGlen.sey's  improvement 
are  used  for  lieating  sad-irons,  the  cast-iron  plates  for  batter  cakes,  and 
for  radiating  heat,  as  in  warming  bath-rooms  and  other  small  apart- 
ments. F^or  boiling  they  are  useful,  but  not  .so  well  adaj^ted  for  evapo- 
ration. It  is  claimed  that  one  of  them  will  boil  a  quart  of  water  in 
a  tin  vessel  in  ten  minutes,  burning  at  the  rate  of  four  cubic  feet  of  gas 
per  hour.* 

*  See  )>a|>er  I)y  Prof.  P.  W.  Bedford,  Proceedings  of  American  Pliarmaceutical  .Associa- 
tion, xiii.,  155,  iiSU. 


McGlensey's  gas-burner. 
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CHAPTER    IV. 


Fig.  106 


ON  THE  MODES  OF  MEASURING,  REGULATING,  AND  APPLYING 
HEAT  FOR  PHARMACEUTICAL  PURPOSES. 

Thermometer'. — The  raeasiu'ement  of  temperature,  which  is  of  prac- 
tical importance  in  some  heat  operations,  and  in  ascertaining  the  specific 
gravity  of  liquids,  is  effected  by  the  use  of  a  thermometer.  These, 
as  made  for  the  measurement  of  ordinary  changes  in  the 
temperature  of  the  atmosphere,  are  of  various  cheap  patterns, 
generally  having  a  small  range  from  a  few  degrees  below  zero 
of  Fahrenheit,  to  about  120°  above  it.  Fig.  106  represents  a 
thermometer  such  as  is  convenient  in  a  chemical  or  pharmaceu- 
tical laboratory.  It  is  graduated  by  Fahrenheit's  scale  from 
— 20°  to  +640°,  and  adapted  to  immersing  in  liquids  the 
temperature  of  which  is  to  be  measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's  scale  is 
popularly  used ;  but  as  the  student  is  liable  to  see  Centigrade  and 
Reaumur's  scales  referred  to  in  works  written  in  continental 
Europe,  and  as  the  former  is  generally  introduced  into  chemical 
laboratories  everywhere,  and  is  mentioned  in  modern  works  on 
chemistry,  a  description  of  these  is  necessary,  with  the  mode  of 
converting  them  into  Fahrenheit's, 
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Fig.  107. 
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Thermometer. 


Diagram  of  different  thermometers. 


The  Centigrade  scale  is  the  best  adapted  to  the  wants  of  the  scientific, 
by  its  decimal  arrangement ;  in  it  the  freezing  point  is  zero,  and  the  boiling 
point  of  water  100°,  each  degree  being  equal  to  1.8  Fahrenheit's. 

Reaumur's  scale  has  the  boiling  point  of  water  at  80°,  the  zero  being 
at  freezing ;  it  has  been  superseded,  where  it  was  formerly  used,  by 
Centigrade. 


lOU  HK\T     FOIl     I'll  A  U.MACEUTICAL     I'UUPOSES. 

Faluviilu'it's  Iki>  the  /.wo  :V2°  below  tlic  trcoziii}::  jxMnt,  aiul  180° 
Ix'twrt'ii  tVroziiiti'  and  Ixnliiit:-,  >(»  that  the  laitiT  point  marUs  212°, 

To  rt'diift' ('ciitiuradr  t(»  Falirciilicit's  nmltiply  l>y  !),  divide'  hv  5,  and 
add  02.  To  iv<lucc  I'^dircnlu'it's  to  C'riitiiiradr,  >iilttrart  .')2,  niultipiv  hv 
"),  and  divide  hy  !►. 

Ttt  rcthico  Rcaiinuir's  to  I'aln-cnheit'.s  niultiplv  hv  !>,  divide  hv  4.  and 
add  ."52.  To  reihice  Fahi'cnheit's  to  Reannuir's,  snl)tra('t  .'{2,  multiply 
l)y  4,  and  divide  hy  i). 

Fiji'.  1()7  illustrates  tiie  relation  ot"  these  three  scales  to  ciich  other. 
Those  who  wish  <'ah  consult  tahles  of  eepiivalent  teni|)erature.s  in  (iray's 
Siii)plemrnf  fo  the  P/idrnuicopti in,  folios  (il-G.'J. 

Jn  must  of  the  oju'rationsv.f  the  pharmaceutical  sho])and  lalxtratorv, 
the  intervention  of  some  conductin*^  medium,  hetween  the  Hiv  and  the 
vessel  in  which  the  operation  is  performed,  is  useful,  cither  to  prevent 
its  too  sudden  elevation  and  di'pression  of  temperature,  or  to  re«i;ulate 
th(>  deijree  of  heat  api)lied.  h'or  these  purposes,  sand-,  water-,  and 
steam-haths  were  itivcntCHl. 

The  Scmd-Bath. — This  is  used  to  prevent  the  sudden  elevation  and 
de])ression  of  temperature,  and  where  aiTangements  for  hm'nino;  g;as, 
such  as  are  descrilx-d  in  the  last  chapter,  are  at  command,  it  mav  he 
dispensed  with  in  nearly  all  cases.  A  convenient  suid-hath,  at  all 
times  ready  during  the  winter  season,  is  furnished  hy  the  top  of  a  stove, 
such  as  is  used  with  anthracite  coal  for  warminj);  apartments;  a  rim  of 
sheet-iron,  stretched  around  the  top  and  projecting  from  three  to  four 
inches  above  it,  makes  a  good  rccejitacle  for  the  sand,  which  becomes 
more  or  less  heated  according  as  the  lire  is  increasetl  or  not,  and  may  be 
used  to  digest  infusions,  to  dry  precipitates,  and  to  evaporate  any  solu- 
tions the  vapors  of  which  would  not  contaminate  the  atmosphere  injiu'i- 
oiLsly.  A  shallow  cast-iron  j>ot,  fitting,  though  not  too  closely,  the  toj) 
of  a  stove  or  furnace,  is  also  a  good  arrangement;  this  is  to  be  tilled 
only  so  full  of  sand  its  is  necessjiry  completely  to  cover  the  bottom  of 
the  vessel  to  l»e  set  in  it ;  as  a  general  rule  the  greater  the  amount  of 
sand,  the  greater  will  be  the  waste  of  heat.  In  introducing  a  vessel  to 
be  heated,  it  mav  be  ])lunged  into  the  sand,  so  as  to  cover  the  bottom 
and  sides  more  or  less,  according  to  the  degree  of  heat  re(piired  ;  and 
when  the  diameter  of  the  sand-bath  is  greater  than  that  of  the  fire  be- 
low, there  is  a  similar  choice  betu'ccn  placing  it  immediately  over  the 
source  of  heat,  or  in  a  less  heated  position  near  the  viV^v. 

The  Water-Biith. — An  extemporaneous  \vater-l)ath  is  prc])arcd  by  pro- 
curing a  rather  shallow  tin  or  copper  cup,  and  an  evaporating  dish  of  just 
such  size  as  will  completelv  cover  it,  projecting  slightly  over  its  edge. 
Thos(!  glass  evaporating  dishes  which  have  a  projecting  edge  turned  over 
and  downwards  will  tit  more  seciu'cly  over  the  metallic  vessel  M'ithout 
being  pushed  out  of  place  l)v  the  forc(;  used  in  stirring.  They  are  also 
convenient  from  not  allowing  the  ready  escape  of  steam  round  the  cnlge; 
this,  beingcondensed,  either  passes  bach  intothccupor  (Iroj)sfrom  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  water,  and  the  substance 
to  he  heated  j)lace<l  in  the  <'vaporating  dish,  which  being  adjusted  to  its 
place,  the  whole  is  put  over  the  fire. 

The  tem[)erature  of  boiling  water  under  ordinary  circumstance'*  of 
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pressure  being  212°,  it  is  obvious  that  the  contents  of  the  evaporating 
dish  cannot  reach  a  higher  point ;  it  is  found,  practically,  that  tvvo  or 
three  degrees  of  heat  are  lost  in  passing  from  the  boiling  water  through 
the  dish,  so  that,  Mheu  the  water  below  is  boiling,  the  temperature  of 
the  contents  of  the  dish  will  not  exceed  210°.  Aqueous  liquids  will  not 
boil  in  a  water-bath,  but  many  of  the  solutions  used  for  the  preparation 
of  extracts,  being  alcoholic,  undergo  active  ebullition  at  this  temperature. 

A  disadvantage  attending  upon  an  extemporaneous  arrangement  arises 
from  the  rapid  eseiq)e  of  steam  from  the  lower  vessel  on  all  sides  of  the  cap- 
sule :  now  the  quantity  of  vapor  which  will  be  suspended  in  a  given  space 
in  the  atmosphere  is  constant  at  any  gi  ven  temperature,  so  that,  in  proportion 
as  such  space  is  saturated  with  moisture,  further  evaporation  is  retarded. 

A  convenient  water-bath,  less  liable  to  the  above  objection,  is  here 
figured ;  it  is  constructed  of  tinned  iron,  or  preferably  of  copper  tinned ; 
and  consists  of  an  outer  vessel  or  jacket  soldered  on  to  a  shallow  dish  made 
like  a  porcelain  capsule,  without  seams,  coated  ^vith  tin,  designed  to  con- 
tain the  evaporating  solution.  The  jacket  Ls  fed  with  water  by  the  tube, 
which  may  be  fitted  more  or  less  tightly  Avith  a  cork.  It  is  tightly  corked 
when  the  vessel  is  to  be  tilted  in  pouring  oif  the  contents  of  the  upper 
part  of  the  vessel,  but  loosely  during  the  application  of  heat.  In  drying 
substances,  and  in  all  cases  where  it  is  desirable  to  prevent  the  escape  of 
steam  from  the  water  in  the  jacket  into  the  siuTOunding  air,  the  cork 
may  be  perforated  and  fitted  with  a  steam-pipe  of  glass  conducted  into 
a  vessel  of  cold  water  (Fig.  108),  into  the  flue  of  a  chimney,  or  through 
a  window.  When  put  out  of  use,  the  water-bath  should  be  carefully 
dried  by  wiping  out  the  upper  or  evaporating  vessel,  and  placing  it  in 
such  a  position  that  the  jacket  will  be  completely  drained  of  its  moisture. 

Fig.  108.  Fig.  109. 


Metallic  water-bath.  Porcelain  water-bath. 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it  into 
a  vessel  of  mercury,  steam  may  be  obtained  under  pressure  so  as  to  raise 
the  temperature  of  the  bath  somewhat  above  212°,  and  this  arrangement 
may  be  resorted  to  with  advantage  when  a  more  rapid  evaporation  is 
desirable  than  that  aiforded  at  the  ordinary  water-bath  temperature. 
Steam  with  regulated  pressure  is  applied  on  a  large  scale  in  a  variety  of 
manufacturing  processes,  as  explained  in  the  sequel. 

Fig.  109  shows  a  porcelain  water-bath,  sold  by  the  importers  of  Berlin 
ware,  which  is  too  small  except  for  experimental  purposes,  or  for  the 
preparation  of  very  small  quantities  of  extracts  or  chemical  products ; 
it  is,  how^ever,  very  convenient  in  these  cases,  and  not  liable  to  corrosion. 

Fig.  110  represents  a  little  apparatus  for  applying  the  principle  of  the 
Avater-bath  to  drying  precipitates  on  filters ;  it  consists  of  a  kettle  of 
water,  sm'mounted  by  a  steam-jacket  surrounding  a  funnel,  which  is 
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closed  at  bottom,  so  that  a  substaiu-e  laid  into  it  is  hcatttl  to  about  212° 
when  the  water  reaches  the  boiling  point. 

F'mx.  Ill  illustrates  the  api)li('ati<tn  (»f"  the  water-bath  to  filterinsi 
li(|ui(ls  while  hot.  Phvsiek's  Jelly  strainer,  deseribetl  in  the  chapter  on 
Filti-ations,  operates  on  the  Siune  principle. 

The  hot-air  bath  should  not  be  overl(X)ked  in  this  connection  ;  a  cylin- 
der of  sheet-iron,  two  inches  in  diameter  and  live  or  six  in  leugtli,  is  suj)- 

Fig.  110. 


Water-bath  for  drjing  filters. 


Apparatus  for  hot  filtration. 


ported  just  above  the  gas-jet  which  is  lighted,  and  the  air  being  w^armed 
rises  and  heats  the  vessel  supported  above  the  upper  end  of  the  cylinder. 
The  temperature  is  regulated  by  the  greater  or  less  consumption  of  gas 
and  supply  of  air. 

The  ^Steam-Bath. — A  steam-boiler,  by  arranging  pipes  to  communicate 
with  suitable  forms  of  apparatus,  and  by  adapting  the  fittings  and  safety- 
valve  so  as  to  regulate  the  pressure,  may  be  made  to  sujiply  the  heat 
necessary  for  the  processes  of  boiling,  evaporating,  digesting,  distilling, 
drying,  and  even  for  heating  apartments. 


Fig.  112. 


Steam-boiler  and  evaporatinj?  pan  with  steam-jacket. 

In  nianufa<"turiug  establishments  this  is  now  generally  adopted  as  the 
chief  or  only  means  of  generating  and  applying  heat,  and  its  applica- 
tions are  so  varied  that  it  constitutes  one  of  the  leading  topics  of  illus- 
tration and  description  in  works  on  technology.  The  design  and  scope 
of  the  present  work  do  not  include  the  details  of  costly  apparatus,  and 
it  will  be  sufficient  here  to  advert  to  the  principle  on  which  steam-baths 
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are  constructed,  and  illustrate  a  practical  apparatas  for  ordinary  phar- 
maceutic use. 

Fig.  112  exhibits  a  steam-boiler  and  still  devised  for  the  use  of  phar- 
macists where  it  is  inexpedient  to  use  large  steam-boilers. 

This  apparatus  is  adapted  to  the  same  purposes  as  the  pharmaceutical 
still,  and  for  operations  requiring  a  regulated  temperature  above  that  of 
a  water-bath.  A  is  a  boiler  of  thick  copper,  capable  of  bearing  high 
pressure ;  it  is  one  foot  nine  inches  long  by  seven  inches  in  diameter, 
held  in  position  by  an  iron  frame,  and  heated  by  a  stand  of  Bunsen 
burners,  supplied  with  gas  through  a  flexible  tube ;  seven  burners  are 
found  sufficient.  The  water  supply-pipe  on  the  extreme  left  is  furnished 
with  a  valve  at  H,  which  closes  when  sufficient  water  is  contained  in  the 
boiler ;  the  water  flows  into  this  pipe  through  a  flexible  tube  connected 
with  a  hydrant,  or  it  may  be  filled  from  any  vessel  by  the  use  of  a 
funnel,  the  air  having  vent,  and  the  elevation  of  the  water  being  ascer- 
tained by  means  of  the  gauge-cocks  at  the  other  end  of  the  boiler ;  G  is 
a  safet}^-valve,  and  E  and  F  are  cocks  for  regulating  the  flow  of  steam. 
The  boiler  is  connected  by  iron  pipes,  coupled  together,  with  the  steam- 
jacket  B,  which  surrounds  an  evaporating  pan  of  tinned  copper ;  this  is 
secured  to  the  dome  C  by  means  of  brass  flanges  and  clamps,  between 
which  a  coil  of  common  lampwick  is  interposed,  rendering  the  junction 
steam-tight.  The  drip  from  the  steam-jacket  may  lead  to  an  adjacent 
sink  or  be  discharged  in  any  receiving  vessel ;  it  supplies  an  abundance 
of  distilled  water  of  sufficient  purity  for  ordinary  ase.  When  this 
apparatus  is  used  for  distillation,  it  requires  to  be  connected  with  a  suit- 
able condenser.  A  jacket  of  galvanized  iron  should  be  placed  over  the 
boiler,  leaving  a  space  of  an  inch  on  all  sides  so  as  to  confine  the  heated 
ah'  around  it. 

As  already  stated,  water  boiling  under  ordinary  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212°  F.,  and  the  utility  of 
the  water-bath  is  limited  to  processes  in  which  that  degree  of  heat  is 
sufficient ;  but  if  water  be  boiled  under  pressm^e,  the  temperature  rises 
in  direct  and  invariable  proportion  to  the  pressure,  and  in  this  way  may  be 
rendered  available  Avith  great  facility  and  certainty  in  processes  in  the  arts. 

In  most  almshouses,  prisons,  insane  asylums,  and  hospitals,  arrange- 
ments are  made  for  the  introduction  of  steam-pipes  either  directly  into 
the  apartments  to  be  warmed,  or,  preferably,  into  air  chambers  through 
which  fresh  air  is  made  to  pass  by  a  system  of  ventilation  into  the  sev- 
eral parts  of  the  building.  The  two  methods  are  also  advantageously 
combined.  The  boiler  being  located  in  a  fire-proof  basement,  or  at  a 
suitable  distance  from  the  main  building,  the  danger  of  conflagration  is 
greatly  lessened. 

To  the  physician,  the  study  of  these  properties  of  steam,  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings,  is 
even  more  interesting  and  important  than  then'  manifold  uses  in  phar- 
macy and  the  industrial  arts,  and  it  is  to  be  regretted  that  no  means 
of  systematic  instruction  upon  these  and  kindi'ed  matters  of  public 
utility  are  placed  within  the  reach  of  those  who  are  so  liable  to  be 
called  upon  for  advice  in  relation  to  what  might  be  called  architectural 
hygiene. 


PART  III. 

PHARMACErTICAL  PUOCESSES  AND  APPARATUS. 

IN  jnHsnitintr  t<»  view  tlic  modiciiics  derived  from  the  niinend 
kinudoiu,  such  preliininaiy  details  will  be  given  in  roijiird  to  those 
which  tall  within  the  ran*2;eof  the  shop  as  shall  render  their  preparation 
as  easy  and  as  uniformly  successful  as  possii)le,  while  those  derived 
from  the  luannfacturiuii;  chemist  will  he  described  chiefly  with  reference 
to  their  uses  and  the  modes  of  ascertain insj:  their  ])urity,  with  incidental 
references  to  their  soui'ces,  modes  of  pre])aration,  c()iiipositiou,  and 
rationale. 

Some  of  the  chemical  substances  amoni>;  the  preparntions  in  the 
Pharina<'opneia  are  rarely  made  by  the  a]M)thccarv,  while  those  in  the 
Ht<t  are  chiefly  interestiuii;  to  the  })harmaceutical  student  as  illustrating 
the  laws  of  chemical  reaction,  and  as  showing  the  marvellous  agency  of 
chemistry  in  meeting  the  requirements  of  medical  science.  Much  of 
the  details  ap])ro])riate  to  works  on  technology,  being  destitute  of  prac- 
tical value  to  the  class  for  whom  this  book  is  mainly  written,  will  be 
omitted. 

The  laws  of  chemical  reaction,  of  such  utility  not  only  to  the  physician 
and  pharmacist,  but  to  every  individual  of  whatever  profession  or  pur- 
suit, although  not  fiilling  within  the  scope  of  the  j>resent  Avork,  are 
recommended  to  the  careful  study  of  its  readei's. 

The  fact,  which  underlies  the  science  of  chemistry',  that  chemicid 
substiinces  combine  with  each  other  in  definite  proportions,  forming 
trompounds,  the  combining  ])ro])ortions  of  which  are  always  equal  to  the 
sum  of  combining  projKn'tions  of  the  elements  they  contain,  is  among 
the  fii-st  to  be  thorou<2;hlv  mastered  by  the  student;  and  he  will  find 
advantage  in  the  study  of  the  numbei-s  given  along  with  the  symbolic 
formulae  under  each  heading  contained  in  Parts  IV.  and  V.  These 
have  been  revised  for  the  present  edition  in  accordance  with  the  views 
of  modern  chemists. 

Nothing  so  facilitates  the  acciuisition  of  scientific  knowledge  as  an 
intelligible,  concise,  and  familiar  nomenclature.  This  has  been  the 
subject  of  much  discussion  recently,  and  an  attempt  has  been  made 
to  mmlifv  th(^  nomenclature  of  the  Plianuacop(eia  to  correspond  with 
recent  chemical  works. 

Notwithstanding  the  elementary  ant!  practical  character  of  this  work, 
I  have  not  hesitiitetl,  as  in  former  editions,  to  employ  the  abbreviated 
metho(l  of  notation  in  use  among  chemists,  l>y  which  the  rationale  of 
the  formation  and  the  composition  of  comj)lex  botlics  is  exj)ressed  by 
clear  and   intelligible  symbols  with  uumbei's  attiiched  to  designate  the 
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equivalent  proportions  of  the  elements  concerned.  The  composition 
and  relations  of  compound  bodies  can  only  be  shown  at  a  glance  in  this 
way,  and  it  is  earnestly  recommended  to  the  pharmaceutical  student 
that  he  will  in  no  case  neglect  to  address  himself  to  a  full  comprehension 
of  these  symbolic  formulae,  as  a  necessary  groundwork  of  his  studies. 

The  recent  modifications  of  the  views  of  chemists  have  resulted  in 
the  introduction  of  new  formulae.  For  expressing  these,  which, 
now  used  in  the  chemical  text-books,  are  so  diiferent  from  those 
formerly  in  use  as  to  produce  some  (confusion  in  the  minds  of  those 
educated  a  few  years  ago,  we  have  sometimes  given  both ;  but  then-  full 
explanation  would  extend  the  text  beyond  the  plan  of  this  work,  and 
the  student  is  referred  to  Dr.  Attfield's  General  and  Pharmaceuticof 
Chemistrif,  a  work  Avi'itten  with  especial  view  to  the  needs  of  the  student 
in  this  respect. 

By  way  of  preface  to  the  study  of  the  modes  of  preparation  of  the 
chemical  substances  treated  of  in  the  subsequent  chapters,  the  following 
brief  description  of  some  pharmaceutical  processes,  the  most  of  which 
are  practicable  on  a  small  scale  in  the  pharmaceutical  laboratory,  is  here 
appended : — 

1st.   Processes  of  comminution. 

Drying,  Crushing,  and  Pulverization ;  Precipitation,  Granula- 
tion, and  Elutriation. 
2d.    Processes  of  solution  and  purification. 

Percolation,  Filtration,  Crystallization,  Decolorization,  Clarifica- 
tion, Deodorization,  Decantation,  Washing,  Lixiviation,  and 
Dialysis. 
3d.    Processes  of  separation  founded  on  volatility  and  those  requiring 
heat. 
Evaporation,  Distillation,  fractional  and  destructive,  Sublima- 
tion, Dehydration,  Calcination,  Ignition,  and  Torrefaction. 
4th.  Processes  of  reduction  and  absorption. 

Fusion,  Deoxidatiou,  Oxidation,  Generation,  and  Absorption  of 
Gases. 


CHAPTER    I. 

ON  THE  DIFFERENT  PARTS  OF  PLANTS,  THEIR  COLLECTION  AND 
DESICCATION,  AND  POWDERING. 

THE  plant  is  conveniently  divided,  for  the  purposes  of  the  druggist, 
into  the  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed,  and 
these  different  parts  require  the  observance  of  different  rules  in  regard 
to  their  collection,  desiccation,  and  preservation  for  use  in  medicine. 

Roots  of  annual  plants  should  be  dug  immediately  before  the  time 
of  flowering ;  of  biennials,  or  perennials,  late  in  the  fall,  or  very  early 
in  the  spring.     If  the  latter,  it  should  be  imuiediately  after  the  first 
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appoardiu'c  of  the  plant  almve  the  ground.  Perennial  r(X)ts  t^houUl  not 
he  ^r^itluTeil  initil  after  two  (»r  three  yeai*s'  growth.  Klmharb  is  allowed 
to  niatiire  for  four  or  tive  veal's — asparagus  till  three  veal's  old. 

Fh'shy  or  succulent  roots  require  to  l)e  cut  ]>n'vions  to  (Irving,  so  as 
to  c.\j)ose  a  large  surface  to  the  air;  the  luoiK'  in  which  thcv  are  sliced, 
whether  longitiuliually  or  transversely,  is  of  interest  in  judging  of  cer- 
tain foreign  drugs,  such  as  eoloiuha  root,  which  is  always  met  with  in 
transvei'se  slices,  gentian  in  longitudinal,  the  l^nglish  varietv  of  eolchi- 
cum  corinus,  cut  transversely,  that  from  the  ("ontinent  entire,  etc.  The 
mtHle  of  cutting  is  little  regarded  by  herbalists  in  j)reparing  the  indige- 
nous r(X)ts  for  market. 

In  all  cases,  it  is  iinj>ortant  that  the  r(X)t,  or  other  j)art  of  the  j>lant, 
should  be  thoroughly  dried.  In  the  case  of  taraxacum,  ])arsley,  and 
otlu'r  succulent  roots,  it  is  necessary  to  ap})ly  a  heat  of  about  loU°  F., 
in  order  to  destroy  the  eggs  deposited  by  insects,  which,  through  neglect 
of  this  precaution,  may  ocausion  the  sjx^edy  deterioration  of  the  root  by 
worms.  For  drying  roots,  recoui'se  may  be  had  to  a  bai'rel  oj)en  at  l)oth 
ends,  and  having  a  network  suspended  in  it  for  holding  the  roots;  it  is 
to  be  stoixl  t)ver  the  register  of  a  common  house  furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  those  containing 
essential  oils,  require  to  be  less  thoroughly  dried,  and,  a.s  soon  as  their 
condition  will  admit  of  it,  should  be  carefully  put  away  into  tight 
drawers,  bottles,  or  tin-cans.  The  stems  of  herl)aceous  })lauts  should  be 
gathered  after  foliation,  but  before  flowering,  unless  the  flowers  are  to 
be  usal  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring;  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from  the 
wood.  They  should  be  generally  deprived  of  their  epidermis,  and  dried 
spontaneously,  their  porous  texture  and  comparative  temiity  facilitating 
the  ])rocess.  Wild-cherry  bark  is  often  deficient  in  quality,  from  being 
gathered  at  the  wrong  season,  and  from  the  \vr()ng  part  of  the  plant. 
It  should  be  taken  from  the  root  in  the  eighth  month — August.  I  have 
known  it  to  become  mouldy  and  lose  its  aroma  by  being  put  away  too 
damj) ;  when  of  fine  quality,  it  has  a  strong  and  characteristic  (xlor. 
The  bark  of  wild-cherry  is  preferred  to  be  taken  from  the  root  of  the 
tree,  and  that  of  sassafras  is  always  derived  from  the  root,  though  in 
England  the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  l)e  gathered  when  fully  developed,  and  before  they 
have  commenced  to  wither  and  fall;  those  of  biennial  })lants,  as  the 
HolanacecE  and  digitidis,  during  the  second  season.  After  the  appearance 
of  the  flowers,  the  leaves  begin  to  lose  their  activity,  the  juices  going  to 
develo])  the  fruit.  In  labiate  ]>lants  the  leaves  are  more  aromatic  as 
they  apj)r()aeh  the  flowering  tops,  and  the  upjx'r  ones  are  frequently 
gathered  with  the  tops.  Leiives,  slowly  developed  in  a  dry  season,  are 
believed  to  be  most  active. 

llf:i;i{s,  in  which  term  are  included  whole  jdants  and  such  parts  of 
the  siune  plant  as  are  collected  and  sold   together,  should  be  gathered 
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when  in  flower.  Most  plants  which  have  thick  and  branching  stalks  or 
stems,  shoukl  be  deprived  of  these  before  being  put  up  for  sale,  though 
experiment  seems  to  indicate  that  a  larger  proportion  of  the  active  prin- 
ciple of  belladonna  is  contained  in  the  soft  stems  and  midribs  than  in 
the  cellular  structure  of  the  leaf. 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  expanded  flowers, 
in  consequence  of  the  ovaiy  growing  at  the  expense  of  the  accessory 
organs.  The  French  or  red  rose  is  always  gathered  in  bud,  the  astrin- 
gent principle  and  beautiful  red  color  being  then  best  developed.  A 
clear,  dry  morning,  after  the  dew  is  dissipated,  is  to  be  preferred  in  either 
of  these  cases.  They  are  dried  in  the  shade,  without  artificial  heat ;  the 
floor  of  a  garret,  through  which  is  a  draught  of  dry  air,  is  well  adapted 
to  this  purpose.  Fleshy  fruits,  W'hen  designed  for  preservation,  are 
generally  plucked  before  they  are  quite  ripe.  It  is  found  that  raspber- 
ries, strawberries,  blackberries,  and  mulberries  yield  a  less  glutinous  and 
more  agreeable  jui(!e  when  not  "  dead  ripe ; "  the  vegetable  acids  are 
then  not  so  completely  converted  into  sugar,  and  the  aroma  is  fresher 
and  stronger.  The  fruit  of  persimmon  [Diospyros,  U.  S.),  an  indigenous 
astringent,  is  directed  to  be  collected  before  ripening,  owing  to  its 
abounding  in  tannic  acid,  which,  as  it  ripens,  seems  to  be  converted 
into  sugar  and  apotheme. 

Seeds,  which  are  the  least  perishable  of  vegetable  productions,  should 
lie  perfectly  ripe  when  collected ;  they  require  very  little  diying. 

It  should  be  remembered,  when  treating  of  the  drying  of  drugs,  that 
those  dried  by  mere  exposure  to  atmospheric  currents  are  not  by  any 
means  free  from  moisture;  experiments  upon  this  subject  were  made 
l)y  G.  W.  Kennedy,  of  Pottsville,  Pa.,  and  published  in  vol.  xliv.  Ant. 
Journ.  Phann.,  p.  158.  They  show  a  loss,  when  exposed  to  120°  F., 
varying  from  16  to  9  per  cent,  for  roots,  12  to  10  for  stems  and  wood, 
14  to  9  for  barks,  flowers,  and  herbs,  18  to  9  for  leaves,  and  9  to  8  for  po^v- 
dered  roots.    A  part  of  this  moLsture  is  reabsorbed  by  subsequent  exposure. 

The  United  Brethren,  called  "  Shakers,"  at  their  settlement  in  New 
Lebanon,  N.  Y.,  have  extensive  and  convenient  arrangements  for  dry- 
ing these  vegetable  ■  materials.  Series  of  shelves  of  wire  network  are 
disposed  in  layers  at  suitable  distances  from  each  other,  in  large  and 
well-ventilated  apartments ;  upon  these  the  herbs  are  carefully  placed, 
and  allowed  to  remain  subject  to  the  desiccating  action  of  the  air,  circu- 
lating below  as  well  as  above,  until  completely  dried.  They  are  then 
removed  to  capacioas  bins,  of  which  many  are  arranged  along  the  sides 
of  the  room,  and  preserved  until  nearly  ready  for  pressing — an  opera- 
tion which,  in  common  with  some  other  herbalists,  the  Shakers  practise 
upon  every  article  of  the  Vegetable  Materia  Mediea  which  they  put  up 
for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objections. 
It  has  been  said  that,  owing  to  the  moist  condition  to  which  the  plants 
require  to  be  brought  before  pressing,  the  packages  are  liable  to  become 
mouldy  in  the  middle.    I  have  never  met  with  an  instance  of  this  kind, 
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however,  ami  believe  that  the  excellent  rejjutation  the  Shaker  herbs  have 
attaineil  is  well  f'oiincUtl.  Another  (»l))(Mtion  to  these  herbs,  of  a  very 
(lifVei-eiit  chai'acti  r,  is,  that  they  arc  not  adapted  to  the  cxaiiiiiiatioii  of' 
the  physical  i-haitictcrisiic-s  ot"  the  plants;  a  j)hanuaceutical  student, 
placc<l  in  an  establishment  where  they  are  sold  to  the  exclusion  of  the 
dritnl  plants  in  l>ulk,  enjt)ys  m*  opportunity  ot"  familiarizing  himself 
with  the  j)hysical  and  botanical  cliai"actei>;  of  this  extensive  class  of 
mcnlicines;  to  this  may  lu'  added  the  diiliculty  in  noticin*;  ;niy  deficiency 
in  (piality,  :"iny  intentional  or  acciilental  adidterati(»n,  or  cri-or  in  labelling 
the  articles. 

Within  a  few  veal's  past  herbs  of  very  sn])erior  (piality  liavc  Ixien 
offeretl  to  the  public,  ]>acl<ed  an<l  labelled  very  ncatlv,  Ity  Mes<i-s.  B.  O. 
tS:  G.  C  A\  ilson,  of  Boston.  These  herbs  have  their  natural  (xlor  and 
i-iAor  jireserved  in  a  remarkable  degree,  and  schmu  worthy  the  confidence 
generally  given  them. 

Very  large  quantities  of  several  of  the  American  medicinal  j)lants  enter 
into  our  commerce  ;  sj)igelia  and  ser})entaria  arc  collected  chic-fly  in  the 
southern  and  south-western  States;  sassafriis  and  Mild-cherry  barks,  the 
root  of  asarum  Canadense,  and  the  leaves  of  hyoseyamus,  belladonna,  and 
couium  (naturalized),  in  the  New  England  States  and  in  Canada,  while 
taraxacum,  eu])atorium,  lolielia,  geranium,  la])jta,  inula,  dulcamara  liy- 
drastis,  and  many  others,  are  gathered  almost  all  over  the  country.  The 
sources  or  the  vast  supplies  of  raauv  of  the  leading  American  plants 
which  enter  into  commerce  are  studiously  couceided  by  the  ])rinei})al 
dealei*s,  and  the  prices  of  the  more  important  are  subject  to  considerable 
fluctuations. 

The  business  of  collecting  and  drying  medicinal  plants  is  pui-sued  in 
the  vicinity'  of  many  of  our  large  cities  by  herbalists,  who  realize  a  liv- 
ing from  it.  These  have  it  in  their  power,  by  taking  students  of  med- 
icine and  pharmacy  with  them  on  their  excursions  into  the  wo(xls  and 
fields,  to  extend  a  kno\\ledge  of  medical  plants  among  a  class  to  whom 
it  cannot  fail  to  be  in  the  highest  degree  useful  and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony  of  a 
student's  life,  or  to  impart  healthfulness  and  variety  to  the  sedentaiy 
occupations  of  the  a])othecary,  than  a  systematic  outdoor  jiui'suit  of 
the  useful  and  ennobling  science  of  botany;  and  the  pharmacist  or 
physician,  by  giving  it  a  practical  apj)lication  to  his  business,  may,  in 
many  instances,  combine  })ecuniary  w'ith  mental  and  ])hysical  advantage. 

Tlie  cii/fir(ifio)i  of  medicinal  plants  in  tlu'  Tnited  States  is  mainly 
confined  to  the  beautiful  valley  in  C  olumbia  county,  N.  Y.,  already 
referred  to;  this  district  seems  especially  adapted  to  the  ])urj)ose,  and, 
like  the  celebrated  ''Physic  Gardens"  of  Mitcham  and  Jlitchin  JIurtz, 
in  Kngland.  furnishes  a  great  variety,  and  in  large  (piantity. 

Innnensc  plantations  of  jK'ppermint  for  the  ])rodu((i(>n  of  the  oil  exist 
in  St.  Joseph's  county,  in  the  southern  })art  of  Michigan,  and  in  Ohio 
and  Western  New  York.  These  are  estimatc<l  to  comprise  an  area 
exceeding  3000  acres,  and  to  yield  in  oil  of  ])e])])ermint  over  SG3,000 
per  anmnn. 

For  an  interesting  a<'count  of  the  "  Physic  Gardens  of  jNIitcham," 
see  American  Journal  of  Pharmacy,  vol.  xxiii.,  p.  25 ;  for  some  details 
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in  regard  to  the  Xew  Lebanon  Gardens,  see  the  same  journal,  vol.  xxiii., 
p.  380 ;  and  for  an  account,  by  F.  Stearns,  of  the  peppermint  planta- 
tions of  Michigan,  see  Proceedings  of  Am.  Pharm.  Association,  1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or  mod- 
ifies their  medicinal  activity,  is  at  present  an  undecided  point.  It  is, 
however,  universally  admitted  that  climate  and  soil  exercise  an  impor- 
tant influence  on  their  virtues,  and  the  late  editjon  of  the  Austrian  Phar- 
/nacopreia  particularly  directs  that  in  the  case  of  aconite,  the  plant  grown 
in  gardens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
developed  in  the  country  in  which  they  are  indigenous,  than  in  any 
to  which  they  may  be  transplanted ;  but  that  there  are  many  exceptions 
to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apj)arent. 

In  the  present  state  of  our  knowledge  upon  this  subject,  we  cannot 
go  further  than  to  say  that  of  plants  indigenous  to  the  temperate  zones, 
some  flourish  equally  on  either  continent,  while  others,  owing  to  some 
want  of  congeniality  in  climate  and  soil,  will  only  develop  their  peculiar 
properties  fully  in  the  localities  to  which  they  are  indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous  to 
Europe  are  cultivated  with  apparent  success,  and  some  of  the  extracts 
prepared  from  them  are  among  the  best  manufactured. 

The  classification  of  the  vegetable  materia  raedica  best  adapted  to  the 
purposes  of  the  druggist  is  that  which  groups  the  different  parts  of 
plants  together,  as  indicated  at  the  commencement  of  this  chapter. 
This  is  the  arrangement  formerly  adopted  by  me  in  the  course  of  in- 
struction in  the  Philadelphia  College  of  Pharmacy,  and  nearly  adhered 
to  by  my  successor,  Prof.  Maisch.  Without  any  claim  to  a  scientific 
basis,  it  is  convenient,  and  affords  especial  advantages  to  the  student 
who  applies  himself  to  the  study  of  the  physical  peculiarities  of  the 
drugs. 

In  examining  students  with  the  special  object  of  teaching  them  to 
distinguish  different  drugs,  I  am  accustomed  to  take  up  those  most 
resembling  each  other  in  succession,  relying  chiefly  upon  the  exhibition 
of  characteristic  specimens,  and  the  application  of  the  ready  tests  sup- 
plied by  the  senses.  If  every  physician,  druggist,  and  jDharmacist  Nvere 
to  make  full  use  of  this  method,  there  would  be  veiy  few  instances  of 
mistaking  aconite  root  for  taraxacum,  or  briony  for  Colombo, 

The  preparation  of  the  material  for  powdering  consists  of  garbling  or 
sorting,  and  drying  it.  The  former  process  pertains  to  the  druggist, 
and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adulterations, 
and  any  decayed  or  deteriorated  portions  of  the  drug.  In  nearly  all 
drugs,  especially  those  of  vegetable  origin,  there  are  great  variations  in 
qualit}^,  and  even  in  the  same  lot  there  are  frequently  very  good  and 
quite  worthless  specimens.  As  an  illustration  of  this,  Chinese  rhubarb 
may  be  instanced :  the  roots,  when  broken,  are  found  to  vary  exceed- 
ingly in  quality,  even  in  the  same  case ;  some  are  hea\y  and  compact  in 
structure,  breaking  with  a  very  uneven  fracture,  presenting  a  red  and 
yellow  mar])led  appearance,  giving  a  gritty^  impression  between  the  teeth, 
and  the  peculiar  bitter,  astringent  taste  characteristic  of  the  drug,  while 
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<»th(T  iTK^ts  arc  comparatively  liirlit,  s]M)n^y  in  structure,  and  almost 
destitute  <>t"  the  jHtiiliar  color  and  taste;  othei-s,  which  have  the  rc<jiii- 
sitc  sjx'ciHc  liravity  and  the  cxtci'nal  appeanmce  of  a  »i;iHKl  article,  are 
<lark-<'()l(>red  within  and  (piitc  inferior;  othei-s  are  st)  worm-eaten  as  to 
be  quite  worthless.  The  cust<tni  of  some  druu<::ists,  when  about  to  send 
a  lot  of  rliubarb  to  the  mill,  is,  either  to  send  it  in  the  mixed  condition 
in  which  it  is  imported, _i»r  to  select  from  it  the  linest  j)ieces  for  separate 
Side,  and  for  a  sjimple,  and  send  all  the  inferior  roots,  with  perhaj)s  only 
a  small  ])ortiou  of  the  best,  to  be  powdered. 

A  dru«j:t!:ist  who  exhibits  the  best  roots,  selected  in  this  way,  as 
a  sam|)le  of  the  kind  j)owdered,  cannot  be  acquitted  of  a  ^ross  and 
unpardonable  fraud  upon  his  customers.  If  he  scuds  the  whole  e^ise, 
containint>:  iro<xl,  bad,  and  indirt'erent,  as  ori<>:inally  imported,  he  may 
at  least  claim  that,  thouii:h  he  has  not  im]>roved  tlie  quality  of  the 
medicine  in  reducinsr  it  to  po^\dcr,  he  has  not  rendered  it  worse.  Rut, 
with  a  view  to  furuishini::  a  t2:ood  and  relial)lc  medicinal  atient,  without 
regard  to  price,  he  should  jjarble  his  rhubarb,  by  crack in<;  each  root, 
rejectinij  the  de<^ayed  and  otherwise  defective  pieces,  and  jjreserving  in 
the  f<n'm  of  jxiwdcr  only  that  which  is  of  value.  This  is  done  bv  some, 
who  are  more  desirous  of  a  rc])utatiou  for  the  (juality  than  Ibr  the  cheaj)- 
ness  of  their  drugs. 

Notwithstanding  the  difficulty  of  distinguishing  the  quality  of  metli- 
cines  in  powder  by  their  sensible  jirojierties,  we  have  in  the  case  of 
rhubarb,  general  indications  of  excellence  in  a  bright  yellow  color,  a 
heavy  and  compact  character,  in  which  the  particles  are  not  dustlike  and 
mobile  on  the  surface,  and  a  well-marked  and  unmixed  rhid)arb  o<h)r. 
By  a  careful  study  of  the  characteristics  of  powdei-s,  their  colors,  coni- 
])actness,  or  mobility,  and,  al)ove  all,  their  resemblance  in  (xlor  and  taste 
to  good  specimens  of  the  drug,  the  ])hysiciau  and  pharmacist  may  reach 
consideral>le  skill  in  judging  of  their  quality,  and  even  in  detecting 
adulterations. 

In  a  sul)sequent  chapter  T  shall  have  occasion  to  refer  to  the  variable 
(|Uality  of  powdered  gum-arabic;  this  is  mainly  owing  to  the  neglect  of 
garl)ling,  or  to  the  use  of  the  rejected  portion,  after  garbling,  lor  reduc- 
tion to  powder.  It  is  desirable  to  have  the  whole  gum  free  from  dusty 
and  gritty  particles  ;  in  this  condition,  it  is  more  elegant  and  convenient 
for  chewing,  and  for  making  the  nutritive  nnicllaginous  drinks  so  much 
used  by  invalids,  and  it  connnands  a  better  price.  It  is,  therefore,  cus- 
tomary to  sift  gum,  as  taken  from  the  case,  and  the  inferior  kinds  of 
powder  are  made  from  these  siftings,  which  contain  the  dust,  particles 
of  sjuid,  and  other  impurities. 

A  good  powdered  drug  must  invariably  conunand  an  advance  on  the 
price  of  the  drug  in  its  crude  state,  the  loss  by  drying,  waste,  cost  of 
powdering  (from  6  to  12  cents  per  pound),  and  other  incidental  expenses, 
to  say  nothing  of  the  loss  by  garbling,  furnishes  a  sufficient  answer  to 
those  who  comjilain  of  the  high  price  of  choice  powdeiy. 

The  chief  rt'ason  for  the  delicicncy  in  the  (|uality  of  medicinal  jxjwdei's 
is  found  in  the  reluctance  manifested  l)y  the  pul)lic,  and  retail  a}>othe- 
caries  and  ])hysicians,  to  pay  a  liberal  price  for  them.  Powders  are  not 
uufrequeutly  sold  at  a  less  price  than  the  whole  drug,  especially  when 
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the  article  is  costly,  and  of  variable  quality  in  commerce.  This  is  true, 
especially  of  rhubarb,  jalap,  gum-arabic,  and  the  sj)ices,  which,  as  a 
general  thing,  cannot  be  recommended  in  powder  with  the  same  confi- 
dence as  in  the  unpowdered  condition,  or  in  the  form  of  Galenical  prepara- 
tions, prepared  from  the  whole  or  contused  drug. 

Drying  and  Powdering. — ^Mien  a  drug  is  sent  to  l)e  ground  in  its 
ordinary  condition,  it  generally  requires  drying  previously  to  being  sub- 
mitted to  the  action  of  the  mill. 

Moist  and  tenacioiLS  substances,  such  as  the  gum-resins,  opium,  aloes, 
squill,  jalap,  and  colocvnth,  and  all  fresh  roots  and  herbs,  require  this 
treatment  to  a  certain  extent,  and  the  drug-mills  are  supplied  M'ith  apart- 
ments, or  steam-baths,  adapted  to  it.  These  are  heated  to  a  temperature 
of  about  120°  F.,  and  the  drug  is  allowed  to  remain  in  them  as  long  as 
is  deemed  necessaiy  to  deprive  it  entirely  of  water. 

Some  drugs  are  injured  by  this  process ;  the  volatile  ingredient,  so 
often  the  active  principle,  suffers  great  loss,  and  the  resulting  powder 
is  comparatively  inefficient.  Myrrh  and  asafoetida  furnish  good  illus- 
trations of  this. 

This  difficulty  has  been  overcome  by  the  use  of  a  box,  made  of  well- 
seasoned  wood,  free  from  cracks  or  loose  knots,  lined  with  paper  pasted 
carefully  over  the  inside,  the  lid  being  hinged  on,  and  the  edge  of  the 
box  where  the  lid  rests  being  covered  with  thick,  soft,  white  skin. 
Shelves  are  arranged  on  which  to  support  the  sulistances  while  diying, 
and  a  tray  in  the  bottom  Ls  provided  for  holding  a  quantity  of  unslaked 
freshly  burnt  lime  ;  after  the  lime  and  articles  to  be  desiccated  are 
arranged  in  tlie  case,  the  lid  is  securely  closed  and  kept  shut  for  such 
a  space  of  time  as  is  requisite  to  insure  the  absorption  of  the  moisture 
from  the  article  by  the  lime. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  ingre- 
dient, but  containing  a  large  amount  of  water,  as  opium,  are  enhanced  in 
value  by  drjang  and  powdering.  Some  specimens  of  opium  diminish 
in  drying  and  powdering  to  the  extent  of  20  per  cent.,  which,  if  the 
process  is  properly  conducted,  increases  the  efficiency  and  value  of  the 
drug  in  that  proportion.  Experiments  under  my  own  supervision  show 
about  an  average  lo&s  of  9  per  cent.,  in  reducing  tolerably  hard  opium 
to  the  pulverulent  condition.  It  is  on  this  account,  and  from  the  fact 
that  the  powder,  when  unadulterated,  is  more  nearly  uniform  in  its 
composition  than  the  drug  in  mass,  that  the  United  States  Pharmacopceia 
directs  the  use  of  powdered  opium  in  making  all  the  Galenical  prepara- 
tions of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  in  diying; 
stramonium  leaves,  nine-tenths;  hyoscyamus  and  belladonna  leaves, 
nearly  as  much.  If  these  plants  lose  nothing  but  moisture  in  the  proc- 
ess, and  retain  all  their  active  medicinal  properties  unimpaired,  it  is 
obvious  that  they  are  seven  or  eight  times  stronger  when  in  powder,  or 
in  a  diy  condition,  than  when  recent.  It  is,  moreover,  a  generally 
received  opinion  that  vegetables  yield  their  virtues  by  infusion  more 
readily  when  dried  than  when  they  are  fresh. 

Oily  drugs,  such  as  flaxseed  and   mustard  seed,  offer  the  greatest 
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Fig.   113. 


ol)-;tark's  to  t\\v  usual  UK'thiHls  ot"  iri"iii<liii.U',  :»"(!  millers  who  aiv  skilful 
adapt  their  priKv.sses  to  j)iTvent  the  direi-t  pressure  of  the  i;riinling  sur- 
face, aud  the  CHin.sequeut  rise  of  teniper.iture,  ealculate<l  to  "raise"  the 
oil ;  they  adopt  a  cuttino;  rather  than  a  tritiinitin<r  action,  usin«;  a  ])aii" 
of  horizontal  mill-stones,  siiarp  and  "  (lre.s.sed,"  for  the  sptn-ial  ])ur|)ose, 
and  not  allowed  to  come  in  contact  in  the  course  of  their  revoluti<»ns. 
In  this  way  flaxseed  meal  may  l>e  produced  which  contains  the  oil  with- 
niit  appearing:  greasy,  and  from  which  the  hull  and  chaif  have  l>een  sifted. 
If  tlie  attempt  is  made  to  retluce  these  oily  seeds  in  a  mortar,  the 
objwt  will  be  retarded,  if  not  iVustrated,  by  the  pressing-out  of  the  oil 
before  the  requisite  disintegration  of  the  structure, 

A  ditliculty,  liable  to  occur  in  pow- 
dering drugs  at  the  mills,  is  due  to  the 
accidental  admixture  of  foreign  sub- 
stances with  them.  The  extensive 
grinding  surface  employetl  becomes  st> 
comj)letely  covered  with  the  fine  pow- 
der, that  it  is  cleaned  with  great  diffi- 
culty ;  so  that  the  next  substance  in- 
troduced beeomas  contiuninated  with  it, 
sometimes  to  its  great  disa(hantage. 
This  is  observed  in  certain  articles  of 
delicatefiavor,  as  orris  root  and  vanilla. 
The  plan  of  (luHting  powders,  Mhich 
insures  their  extreme  fineness,  and  the 
separation  of  any  earthy  impurity,  has 
gained  in  favor  of  late  years.  The  ap- 
paratus now  used  is  constructed  so  that 
the  powdered  drug,  when  it  has  pa.ssed 
between  the  grinding  surfaces,  is  thrown 
by  a  draught,  created  by  the  revolving 
stones,  to  a  height  of  about  five  feet, 
and  is  then  allowed  to  settle  u])on  the 
adjacent  parts,  from  which,  alter  it  has 
collected  in  sufficient  quantity,  it  is  re- 
moved. 

It  will  be  ap]>ro]M'iate,  in  this  place, 
to  give  some  observations  upon  j)ow- 
dering,  as  practised,  on  a  small  scale, 
in  the  shop  and  laboratory.  This  is 
accom])lished  by  means  of  mortars, 
suited  to  the  different  proce.sses  of  con- 
tusion and  trituration,  anil  by  mills. 

Mortars  for  contusion  are  usually 
made  of  iron,  bniss,  or  bell-metal,  of 
the  sha])e  shown  in  Fig.  113.  Contu- 
sion is  employed  for  ])owdering  and 
bruising  ligneous  substances  generally,  being  adapted  to  breaking 
apart  their  fibres,  and,  by  the  violent  attrition  of  the  coarser  particles 
with  each  other,  reducing  the  whole  to  a  more  or  less  fine  powder. 


Mortar  and  pestle  for  contusion. 
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Care  must  be  taken  to  avoid  treatiuo;  any  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  become  rusty ;  or,  if  this  should  occur, 
it  should  be  carefully  Avashed  out  with  diluted  muriatic  acid,  and  scoured 
with  clean  sand,  to  fit  it  for  use.  Any  adhering  material  should  be 
cleaned  away  immediately  after  the  mortar  is  out  of  use,  as  it  is  then 
more  easily  removed  than  if  allowed  to  remain  and  harden.  The  mortar 
is  thus  always  ready  for  use. 

In  powdering  substances  by  contusion  too  large  a  quantity  should  not 
be  introduced  into  the  mortar  at  one  time ;  if  the  mortar  is  small,  suf- 
iicient  to  cover  the  bottom  for  the  depth  of  an  inch  or  two ;  the  flattened 
extremity  of  the  pestle  is  then  to  be  brought  into  direct  and  violent  con- 
tact with  it,  each  successive  stroke  being  aimed  at  the  same  spot  in  the 
centre  of  the  circle  formed  by  the  sides  and  bottom  of  the  mortar. 
Many  substances  are  too  stimulating  or  other^vise  injurious  to  allow  of 
their  being  advantageously  j^owdered  in  a  mortar,  and  the  practice  of 

Fig.  114. 


Wedgewood  mortar  and  pestle. 

employing  apprentices  in  this  way  is  more  honored  in  the  breach  than 
in  the  performance.  In  cases  of  necessity  a  cover  of  leather  secured 
around  the  rim  of  the  mortar  and  tied  to  the  pestle  at  such  a  point  as  to 
allow  of  its  free  movement  in  the  process  of  contusion  is  a  wise  precau- 
tion. When  part  of  the  contents  under  treatment  assume  the  condition 
of  a  fine  powder,  Avhicli  is  exhiliited  by  the  air  becoming  charged  with 
the  dust,  it  is  well  to  sift  it,  and  thus  separate  the  fine  from  the  coarser 
l)articles,  these  last  l)eing  returned  to  the  mortar,  and  further  contused 
until  a  second  sifting  becomes  necessary,  and  so  on  till  it  is  finished.  A 
small  portion  of  the  drug  is  usually  left  in  powdering,  which  it  seems 
impossible  to  reduce  sufficiently ;  this  is  part  of  the  ligneous  portion, 
which  is  frequently  inert ;  the  drug-grinder  who  obtains  a  considerable 
quantity  of  this  gmff,  as  it  is  called,  usually  retains  it  for  admixture 
with  the  next  lot  of  the  same  drug  he  is  called  upon  to  grind,  in  this 
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way  reducino;  soinowhat  tlu-  loss  iipdii  it  :  hv  is  usually  allowed  a  small 
jXTcciitaiie  tor  this  necessary  defieieiKy  in  the  powdered  product. 

The  mortal"  antl  ju'stje  :ulai>ted  tor  trituration  are  shown  in  Fig-,  114. 
Such  a  mortar  rc(juires  to  be  more  caret'uUy  handled  than  oue  tor  con- 
tusion. It  is  adapted  to  the  reduction  of  .saline  substances  and  chemicals 
generally  to  powder,  by  the  friction  of  their  particles  with  each  other, 
bi'tween  the  hard  and  rough  surfaces  of  the  mortar  and  jx'stle.  The 
ware,  being  brittle,  should  not  be  subjected  to  i)lows  with  tlu'  j)estlo;  it 
should  be  carefully  wi}>ed  out  and  laid  away,  after  using,  so  lus  to  be  diy 
and  clean  whenever  needed. 

The  mode  of  manipulating  with  the  wedgewood  mortar  and  jH'stle, 
after  placing  in  it  the  materiul  to  be  ground  to  j)owder,  is  to  gni.sp  the 
pe.stle  tirndy  with  the  right  hand,  holding  the  mortar  with  the  left  if 
ne<"es.sary,  and  gradually  to  traverse  the  mortar  with  the  pe.stle  from  the 
centre  outwards,  reaching  the  ciivumference  gradually,  by  a  sj)iral  motion ; 
and  then,  by  reversing  tlu*  <lirectioii  of  this  motion,  to  i)ring  the  jwstle 
again  to  the  centre;  in  this  way  all  parts  are  biought  fully  and  ecjuaily 
under  the  action  of  the  pe.stle.  When  the  contents  of  the  mortar  become 
caUed,  and  cea.se  to  fall  towards  the  centre,  when  agitated,  which  often 
ha])pens  as  the  ]>owder  becomes  very  tine,  a  sjiatula  should  be  occasion- 
ally run  around  the  sides  and  bottom,  to  loo.sen  and  mix  together  the 
diit'erent  portions. 

.V  loose  and  careless  way  of  triturating  substances  is  })roductive  of  no 
saving  of  labor;  the  conditions  most  favorable  to  j)ulvcrization  by  tritu- 
ration are  a  constant,  uniform,  and  hard  grinding  motion  comnnuiicated 
to  the  pestle,  the  layer  of  powder  intervening  between  it  and  the  mortar 
being  thin,  and  the  mortar  so  shaped  a.s  to  present  all  parts  of  it  ecpially 
to  the  action  of  the  pe.stle. 

Many  substances  can  neither  be  reduced  to  powder  by  the  ]>roce,ss  of 
cojitiLsiou  nor  by  that  of  trituration;  of  these,  nutmeg  maybe  instanced 
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as  one  whicli  is  most  conveniently  grated,  or  .scraj)ed  off'  with  the  bhide 
of  a  knife;  vanilla  is  audthei-  instance:  this  maybe  cut  into  short  ti*an.s- 
verse  pieces  with  shears,  and  aftei-wards  triturated  with  a  thii'd  substance; 
if  reduced  with  a  view  to  infusion  or  displacement  with  alcohol,  simd 
may  be  conveniently  emj)loycd  ;  if  water  is  to  be  ii.sed,  or  if  it  is  to  be 
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dispensed  in  a  dry  condition,  hard  lumps  of  sugar  may  be  advanta- 
geously substituted.  Many  oily  substances,  such  as  nutmeg  and  carda- 
moms and  other  aromatic  seeds,  can  l)e  made  into  convenient  powders 
with  dry  and  ligneous  substances,  although  themselves  unsuited  tf)  this 
form  of  j)reparation.  Orange-peel,  slippery  elm,  mezereon  bark,  liquorice- 
root,  are  best  comminuted  by  cutting  them  with  a  pair  of  shears,  or  a 
knife  fastened  on  a  lever,  such  as  tobacconists  use  for  cutting  tobacco 
into  plugs,  and  then  drying  them  and  introducing  them  into  a  suitable 
mill.  The  nio<le  of  cutting  a  piece  of  liquorice-root  into  convenient 
pieces  for  chewing,  is  shown  in  Fig.  115. 

Quassia,  guaiacum,  logwood,  and  red  sauudei-s'  are  chipped  by  ma- 
chinery, the  two  latter  for  use  in  the  arts. 

Cam])hor  is  easily  reduced  t«»  powder  by  adding  to  it  a  small  jxtrtion 
of  some  liquid  in  Avhich  it  is  soluble,  as,  for  instance,  alcohol,  and  tritu- 
rating to  dryness;  the  proportion  of  alcohol  proper  to  he  added  to  cam- 
phor for  this  piu'pose  is  about  1  minim  to  o  grains.  As  camphor  thus 
prepared  will  not  retain  its  impalpai)le  condition  td<inc,  it  is  desirable  to 
incorporate  with  it  immediately  any  dr}'  powder  with  which  it  is  designed 
to  be  mixed,  as,  for  instance,  precipitated  carbonate  of  lime,  where  it  is 
to  he  used  as  a  dentifrice. 

The  fcjllowing  process,  by  my  friend,  H,  F.  Fish,  of  Waterbury,  Conn,, 
is  adapted  to  furnish  a  permanent  powder  of  camphor :  T(^  16  ounces  of 
camphor  add  2  pints  of  alcohol  (sp.  gr.  ,818).  In  a  porcelain  mortar 
triturate  1  drachm  of  magnesia  with  as  much  water  as  will  enable  the 
mixture  to  blend  freely  Avith  8  pints  of  water,  with  which  it  is  then  to 
\n)  thoroughly  mixed  in  a  suitable  wide-mouthed  bottle.  The  alcoholic 
solution  of  camphor  is  now  to  be  [X)ured  into  this  in  a  thin,  slow  stream, 
constantly  stirring  the  fast-thickening  mixture.  A  dense,  white,  curdv 
"  separate  "  ensues,  which  gradually  condenses,  and  rises  to  the  top  of 
the  liquid.  A\'hen  collected  on  a  filter,  and  cut  with  a  spatula,  this  parts 
readily  with  its  moisture,  and  should  not  be  pressed  or  too  thoroughly 
dried  before  being  transferred  to  Iwttles  excluded  from  the  lio-ht.  The 
proportion  of  magnesia  is  only  1  grain  in  128,  and  constitutes  no  objec- 
tion to  its  use  for  most  purposes. 

This  methtwl  is  objected  to,  as  it  leaves  the  powder  in  a  moLst  condition, 
undesirable  for  an  errhine  or  tooth  powder,  A  process  which  is  free  from 
this  objection  is  that  of  ]\Ir.  J.  C.  Lowd,  in  which  the  camphor  is  placed 
in  a  small  co|)pcr  retort  4  inches  in  diameter  and  K)  inches  in  height, 
with  a  curved  neck  2  inches  in  diameter  and  14  inches  lonw.  The 
chamber  into  which  the  camjjhor  is  sublimed  is  a  cube  of  3  feet,  made 
by  pasting  properly  sized  paper  over  a  light  frame.  After  the  retort 
neck  is  well  luted  to  the  chaml)er,  heat  is  applied  to  the  r(>tort,  by  lamp, 
or,  ])referal)ly,  l)v  sand-bath.  Thirty  minutes  suffice  to  sublime  one 
j)ouud  ;  if  packed  in  full  bottles,  well  excluded  from  air  and  heat,  it 
will  retain  its  pulverulent  <-ondition  a  long  time. 

Some  gum  resins,  such  as  asafcetida,  are  too  tough  to  be  reduced  to 
powder  unless  previously  heated,  which,  as  before  stated,  drives  off  a 
portion  of  their  active  principles,  \\hile  those  which  appear  ])ulverizable 
cake  together  at  the  tem])erature  produced  by  the  friction  of  tiie  grind- 
ing surfaces.     These  should  be  powdered   in  very  cold  weather,  when 
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they  will  suflbr  no  loss  of  thoir  volatile  j)rin(i]iles,  and,  if  carefully 
sifted,  will  retain  the  pulverulent  condition.  Durinp;  the  warm  season 
the  powder  is  liahlc  to  cake  somewhat,  hut  yields  to  tiie  pressure  of  the 
IX'stle. 

The  powders  of  these  gum  resins,  as  met  with  in  commerce,  are  often 
nearly  worthless,  hut  j)repared  as  above,  even  powdered  asafoetida 
answei-s  an  excellent  jMnpose,  and  Mith  the  exception  of  its  increased 
tendency  to  deteriorate  from  the  creator  extent  of  surlace  ex])osed  to  the 
action  of  the  atmosphere,  might  claim  a  place  among  the  a]i[)rove<l  jirep- 
arations.    All  these  powders  sluMild  he  kej)t  in  well-sto]iped  glass  bottles. 

Kig.  116. 


Hauce's  druK-iiiill. 

Fig.  116  represents  a  convenient  mill  for  the  use  of  druggists  and 
pharmacists,  manufactured  by  Hance  ]^rothers<\:  White,  of  Philadel|>hia. 

It  is  an  improvement  on  Swift's  drug-mill,  figured  in  the  piwious 
editiims  of  this  work.  The  advantiio-es  are  that  the  y-rindiuo:  surfaces 
ai'e  horizontal,  and  thus  retain  the  substance  for  a  longer  time  under  the 
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action  of"  the  plates,  the  speed  being  multiplied  by  a  bevelled  gear-wheel 
working  into  one  of  smaller  diameter,  and  the  superior  strength  of  those 
parts  liable  to  the  greatest  sti'ain.  For  further  remarks  relative  to  this 
mill,  the  reader  is  referred  to  a  paper  by  Thomas  J.  Covell,  in  the  20th 
vol.  Am.  Phann.  Association  Froceedings,  page  180. 


Fiff.  117. 


Enterprise  drujf-mill. 


"Within  a  few  yeai's  past  the  Enterj^rise  drug-mill  (Fig.  117)  has 
been  introduced  to  the  trade,  and  has  proven  very  useful  to  the  pharma- 
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cist  as  well  as  the  dealer  wlio  supplies  apothecaries  witli  inanv  ot"  the 
coai'ser  p(t\V(lei*s. 

This  mill  is  iiiatle  in  three  (litt'ercnt  sizes,  and  cjin  he  re<^ulatcd  to 
iiriiiti  to  any  dcirrec  ot"  fineness  or  <"o:ii'seneK<  reipn'red,  and,  hv  the  mere 
turning  lA'  a  thiimh-screw,  can  he  opened,  and  the  cutters  removed  in  a 
minute.  The  form  of"  the  cutters  is  designed  so  as  to  crush  and  rwluce 
to  powder  almost  any  suhstance,  ett'ectually  and  (piickly,  at  the  sjime 
time  that  the  cnttinji-  viV^e  is  never  destroye<l,  thus  siivinji^  the  exjx'use 
of  recuttinj::,  incident  to  the  ordinary  mill. 

Numerous  sj>ice- and  cofiee-mills,  sold  hy  dealei's  in  household  and 
agricultural  im])lements,  will  Ik*  found  to  serve  useful  ])urj)oses  in  the 
pharmaceutical  store,  and  will  often  ])revent  a  resort  to  contusion  in  the 
iron  mortar,  a  noisy  and  lahoiMons  method  of  connnimitinsi'  drugs,  now 
much  less  used  than  foiinerly.  Helore  introducing  tough  an<l  jtlial>le 
substances,  such  as  squill  and  gentian,  into  the  null,  they  should  Ix^  well 
drictl ;  the  larger  roots  and  harks  require  to  be  fii*st  broken  with  a 
hatchet,  or  suitable  knife,  before  grinding,  and  some  will  need  to  be 
fii'st  parsed  through  the  mill  set  for  the  coarse  powder,  and  then,  the 
mill  being  regulated,  they  can  be  reduced  to  the  required  condition  by 
repeatedly  passing  them  through  it.  The  season  of  the  year  for  j)ow- 
dering  is  not  a  matter  of  indifference,  and  it  is  believed  that  few  drugs 
would  prove  intractable  in  the  frosty  weather  of  winter.  So  constant 
is  the  demand  for  powders  of  the  various  degi'ees  of  fineness  adapted  to 
treating  the  several  preparations,  that  it  would  j)rove  a  useful  precau- 
tion for  the  pharmacist  to  appropriate  a  few  days,  during  the  winter,  ti» 
preparing  them  for  the  year,  each  being  ])assed  through  the  ajipropriate 
sieve,  and  put  away  in  a  tin  box,  ])roperly  labelled,  till  required  for  use. 

Siftinf/. — The  fiuene&s  of  powders  is  usually  regulated  by  the  use  of 
sieves  which  will  separate  particles  of  different  degrees  of  division ;  the 
fiuest  lx)lting-cloth  will  oidy  ])ass  those  which  are  almost  impal]>able, 
while  coarser  sieves  are  adaj)ted  to  the  preparation  of  powdei's  suited  to 
percolation.  In  all  cases  when  the  powder  is  to  be  used  in  divided  por- 
tions, care  should  be  taken  to  mix  the  different  siftings  thoroughly  to- 
gether, as  the  more  ligneous  and  least  active  jwrtions  usually  resist  the 
operation  of  the  ])estle  longest  and  are  in  the  last  siftings. 

The  usual  kind  of  sieve  is  made  in  the  form  of  a  drum,  and  is  des- 
ignated according  to  the  number  of  w-ires  or  meshes  to  the  linear  inch  ; 
Nos.  20  and  40,  which  are  ada})ted  to  coarse  ponders  to  be  used  for 
percolation  in  the  ])reparation  of  certain  tinctures  and  fluid  extracts, 
have  20  and  40  meshes  respectively  to  the  linear  inch ;  while  No.  GO  or 
80  gauze,  or  bolting-cloth,  which  separates  all  but  the  very  finest  par- 
ticles, are  used  in  j)re  paring  powders  adapted  to  internal  use.  In  the 
United  States  IHKinndcopd'Ki,  the  terms  verv  fine,  fine,  moderatclv  fine, 
moderately  coarse,  and  coarse  are  used,  the  powder  ])a.S'^ed  tlirough  a 
sieve  of  80  or  more  meshes  to  the  linear  inch  being  designated  as 
very  fine;  through  one  of  60  meshes, ^«f;  through  one  of  50  meshes, 
moderately  fine ;  through  one  of  40  meshes,  moderately  coarse;  and 
through  one  of  20  mesiies,  coarse.  It  nuist  not  be  supposed  that  the 
sieve  of  Xo.  80  is  nearly  as  fine  as  the  dusted  powders  sold  in  aim- 
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-a  fine  boltiug-clotli  will   give   more  than    100   meshes  to  the 


merce- 
inch. 

Au  inclosed  cylinder  or  many-sided  fioure  is  the  best  form  for  a  sieve  ; 
by  rotating  it  on  its  axis  its  contents  are  thrown  constantly  upon  a  fresh 
portion  of  the  gauze,  and  thus  subjected  to  the  most  favorable  condi- 
tions for  the  sepai'ation  of  their  fine  particles. 

Fig.  118  represents  a  sifting  machine,  patented  by  Samuel  Harris,  of 
Springfield,  Mass.,  ^vhich  is  well  adapted  to  facilitate  the  process.  It 
consists  of  a  wooden  box,  with 
a  flange,  upon  which  au  ob- 
long sieve  is  made  to  move  by 
a  wheel  and  crank,  the  con- 
struction of  which  is  shown 
in  the  drawing ;  by  closing 
the  lid  the  dust  is  prevented 
from  rising  in  the  air,  and 
one  of  the  most  common 
causes  of  waste  and  annoyance 
is  thus  obviated.  The  pow- 
der, as  it  falls  from  the  sieve, 
is  received  into  a  close-fitting 
drawer  beneath.  The  sieve  is 
movable,  so  as  to  be  emptied  ^^'"'''  ^"**°^  '"^""'^^• 

without  inconvenience,  and  by  having  sieves  of  different  degrees  of  fine- 
ness, it  will  be  obvious  that  the  apparatus  may  l)e  adapted  to  all  the  pur- 
poses of  the  [)harmacist.  The  sizes  of  this  apparatus  are  so  varied  as  to  suit 
numerous  purposes,  not  only  in  pharmacy,  but  in  the  arts  and  in  agriculture. 

The  operation  of  sifting  may  also  be  varied  according  to  the  degree 
of  fineness  required  in  the  powder.  To  pass  the  finest  particles  only 
the  sieve  should  be  gently  agitated,  the  powder  being  laid  lightly  upon 
it,  and  the  operation  being  suspended  as  soon  as  it  has  ceased  to  pass 
through  readily ;  the  plan  of  rubbing  the  powder  over  the  sieve  with 
the  hand,  thus  using  more  or  less  pressure  to  force  it  through  the  meshes, 
may  be  pursued  Ay  hen  the  fineness  of  the  powder  is  not  so  much  desired 
as  the  rapidity  of  the  process  ;  but  this  practice  ought  not  to  be  pursued 
v/ith  bolting-cloth  sieves,  as  it  tends  to  injure  them  very  much. 

The  difficulty  constantly  met  \yith  by  pharmacists,  of  fine  powders 
becoming  caked  into  soft  masses,  is  conveniently  remedied  by  the  use 
of  the  little  instrument  called  Blood's  patent  flour-sifter,  which  is  con- 
structed 'with  a  curved  wire-gauze  bottom,  over  which  a  rounded  wooden 
bar  moves  by  means  of  a  lever,  which  also  serves  as  a  handle  to  the 
apparatus.  It  is  constructed  for  household  purposes,  but  could  hardly 
be  better  adapted  for  resifting  fine  powders,  or  for  mixing  powders,  as 
frequently  required  l)y  pharmacists ;  it  is  procurable,  at  small  expense, 
at  the  stores  for  the  sale  of  household  articles. 

Precipifntion. — The  term  precipitation  refei'S  to  the  separation  of  a 
solid  substance,  whether  in  crystal,  in  powder,  or  in  a  moist,  tenacious 
mass,  called  a  magma ;  wdiether  it  falls  to  the  bottom,  floats  in  floccula, 
collects  near  the  surface,  or  remains  diffused  throughout  the  licjuid. 
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This  sonnnition  is  hrouuht  ahoiit  l)v:i  clioinii'iil  or  citlur  clumirc  affoct- 
iiiir  s(»liil)ility,  and  the  siihstaiicc  added  to  produce  it  is  (ailed  the  pri"- 
eij)itaiit  ;  tin-  soliil  >ul)stanee  prodiieetl,  the  jn-i-eipitate.  I'reeipitalioii  is 
frtHjueiitly  jjnMlueed  in  the  play  ol'  aflinities,  ailoi-diiiji-  an  insohihle  sul>- 
stance  from  elements  which,  as  previously  conihiued,  constituted  soluble 
compounds;  i'or  instance,  where  solutions  of  chloride  ol'HMlium  and  of 
nitrate  of  silver  are  adilcd  to  each  other,  chhiride  of  silver  and  nitrate  of 
sodium  are  pnxluced,  the  former  an  insoluble  salt,  and  hence  precipitatetl. 
\\  hcnever  two  or  more  chemical  suhstances  in  solution  are  mixed,  if 
the  elements  of  an  insoluhle  compound  are  j)resent,  that  insoluhle  com- 
pound will  he  precipitati'(L 

Another  cause  (tf  j)recipitat!on  is  any  change  in  a  li(pii(l  by  which  it 
ceases  to  he  a  solvent  for  the  particuhn*  substance  in  solution.  Substances 
soluble  in  alcohol,  such  as  iodine,  cam]>hor,  and  the  resins,  on  the  adili- 
tion  of  water,  are  preci])itated,  because  the  alcohol  foi-ms  with  water  a 
I'quid  in  which  they  are  insoluble. 

With  a  view  to  collecting  j)recipitates  deep  vessels  should  be  employed, 
FV   iiq        preferably  larger  at  the  bottom,  as  in  the  drawing;  they 
favor  the  ready  deeantation  of  the  liquid. 

The  strength  of  the  solutions  mixed  determines  the  den- 
sity of  the  precipitate,  and  hence,  in  ciuses  where  this  quality 
is  desirable  in  the  product,  and  where  it  is  an  object  to  vo\- 
lect  the  precipitate  in  small  bulk  with  reference  to  its  con- 
venient washing,  the  solutions  are  made  corresjiondinglv 
strong.  Hot  solutions  should  be  used  in  preference;  to  cold, 
with  a  view  to  the  same  object,  and  also,  in  the  case  (^f 
iodide  of  lead  and  biniodide  of  mercury,  a\  liicli  are  soluble 
in  the  hot  liquid,  to  produce  handsome  and  well-defined 
crystals  on  cooling. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation,  as,  for 
example,  precipitated  carbonate  of  calcium  prepared  by  adding  a  .solu- 
tion of  carbonate  of  sodium  to  a  solution  of  chloride  of  calcium.  As 
a  result  of  the  reaction  the  insoluble  carbonate  of  calcium  is  j>roduced, 
and  is  thrown  down  in  the  form  of  a  powder. 

It  is  worthy  of  remark,  in  regard  to  these  powdei-s  generally,  that 
they  are  composed  of  veiy  small  ciystals.  Their  fineness  is  dejtendent 
upon  the  tenq)erature  and  degree  of  concentration  of  the  liquids  when 
mixed.  When  the  solutions  arc  hot  and  concentrated,  the  reaction  t;dces 
j)lace  suddenly,  and  the  })owder  is  very  fine ;  \\  hen  they  are  cold  and 
more  dilute,  the  precipitate  is  deposited  gradually,  and  more  perfectly 
a.ssumes  the  crystalline  form;  or  if  the  preci})itate  is  not  entirely  insolu- 
ble, it  is  deposited  in  crystals  from  the  hot  solution  on  cooling. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  ])re])ar- 
ing  the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a  strong  s(»lu- 
tion,  and  then  ])onring  it  into  alcohol.  The  strong  affinity  of  water  for 
alcoiiol  causes  them  to  unite,  and  the  tartar  emetic,  being  less  soluble  in 
the  alcoholi*'  li(juid,  is  thrown  down  in  an  inq)alpable  powder. 

In  a  similar  maimer  a  pure  |towdcr  of  ferrous  sulphate  may  be 
obtiiined,  if  its  filtered  solution,  acidulated  with  sulj)huric  acid,  is  added 
to  strong  alcohol ;   the  ferric  sulj)hate  remains  in  solution,  while  the 
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ferrous  sulphate  is  precipitated  iu  the  form  of  a  cr}'stalline,  light-green- 
isli  powder,  which  should  be  rapidly  dried  in  a  current  of  air,  and  is 
then  less  prone  to  oxidation  than  the  ordinaiy  crystallized  salt. 

Granulation. — This  is  a  process  for  obtaining  certain  substances 
soluble  iu  water,  in  a  pulverulent  form,  by  evaporating  the  solution 
with  constant  stirring  until  all  the  moisture  is  dissipated,  and  is  most 
generally  applied  to  collecting  certain  chemicals  which  are  crystallized 
with  difficulty  or  are  very  deliquescent ;  carbonate  and  citrate  of  potas- 
sium are  familiar  instances  of  this.  In  the  case  of  the  latter  salt,  the 
heat  must  be  carefully  managed  or  the  product  may  be  burned.  The 
process  is  applicable  only  to  a  few  articles  which  are  freely  soluble  and 
not  readily  decomposed  or  volatilized  by  heat.  The  granulated  powders 
thus  obtained  are  generally  quite  different  from  the  powders  made  by 
mechanical  means.  They  may  be  gritty,  from  being  composed  of  small 
crystals,  or  in  the  case  of  deliquescent  salts  they  may  have  a  globular 
form,  from  the  heat  being  continued  till  most,  if  not  all,  of  the  water  of 
crystallization  has  been  expelled. 

Ehdriation, — Another  process  for  obtaining  some  powders  is  that- 
known  as  elutriation.  The  article  to  be  powdered  is  ground  in  a  mor- 
tar with  a  large  quantity  of  liquid,  and  this  is  poured  otf  into  a  precipi- 
tating jar.  After  the  subsidence  of  the  finest  particles  the  clear  liquid  is 
again  returned  to  the  coareer  portion  which  Is  ground  anew  with  the 
liquid,  the  decantatiou  and  collection  of  the  powder  are  continued  until 
the  process  is  completed. 


CHAPTER    II. 

ON  SOLUTION  AND  FILTRATION. 

THERE  are  two  objects  in  view  iu  this  process,  and  the  principal 
feature  in  the  classification  of  solutioas  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body,, 
rendering  its  particles  in\nsible  and  more  susceptil^le  to  chemical  action, 
and  more  readily  assimilated  when  taken  into  the  stomach.  The  liquid 
used  for  this  purpose  is  called  a  solvent,  and  water,  the  great  ueutnd 
solvent,  is  most  used  in  preparing  them,  though  alcohol,  ether,  chloro- 
form, and  fixed  oils  are  also  more  or  less  employed  as  pharmaceutical 
solvents. 

Such  solutions  are  designated  simple^  solution.s  when  the  dissolved 
body  may  be  recovered  without  havino;  undergone  anv  chemical  chano;e, 
on  the  evaporation  of  the  solvent,  or  its  removal  in  some  other  way. 
A\Tien  the  solution  of  a  body  is  attended  with  some  chemical  alteration, 
either  composition  or  decomposition,  the  term  complex  or  chemical  solu- 
tion may  be  applied  to  it. 

It  is  but  rarely  the  case  that  the  simple  solvents  above  named  produce 
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dtH'omposition  in  dis^olvinjr  a  lifnly  ;  the  solvents  for  cttectiuii;  clR'inical 
solution  arc  mostly  acid  or  alkaline  li(|nids. 

A  Jariic  nunihcr  of  the  solutions  used  in  medicine  are  cili'cte*!  hv 
indncini:-  cheinicul  ciiauues  anionji"  the  ini^ri^lients  inti-<Hlueed  into  them, 
sometimes  yieldinir  soluhle  comjxtunds  where  one  or  more  of  the  oritiinal 
ini:;i'e<lienty  were  insolnhli'.  Such  pnM-csscs  are  fre(|uently  aceompanied 
l)v  the  ireneration  of  heat,  and  the  chanire  of  coloi'  and  odor,  the  latter 
i)v  the  neutralization  of  \dlatilc  acids  or  Ikums.  Kflcrvescence  is  always 
pntduced  when,  by  the  action  oi"  an  acid  oi-  an  aci<l  salt,  eiu'honi*'  or 
another  of  the  few  tjuseous  and  spariniily  solublt  acids  is  set  free;  in 
this  case  there  is  usually  no  chauLje  of  tem])eratnre  ohsei'ved,  as  the  heat 
produced  l>v  the  chemical  reav'tion  is  rendered  latent  hy  the  ^ds.  In 
the  preparation  of  solution  of  citrate  of  magnesium  from  eitrie  acid  and 
calcined  magnesia,  the  mixture  l)eeonie.s  hot,  while,  if  the  (-arbonate  of 
magnesium  is  used,  the  solution  remains  cold,  and  the  same  ])henomena 
iire  observed  on  the  neutralization  of  otlier  acids  by  base<  and  their  cor- 
res]>onding  cari)onates. 

AVhen  we  speak  in  general  terms  of  the  solul)iIity  of  any  solid  sub- 
stance, we  have  reference  to  its  relation  to  water,  the  term  being  an 
}ip])roximate  one.  Very  few  substances  exist  in  nature  wholly  insoluble  ; 
und  as  there  is  no  line  between  the  least  soluI)le,  and  those  which  are 
freely  dissolved  under  ordinary  circumstances,  tlie  term  is  not  adapt<xl 
to  use  where  accuracy  or  jn-ecisiou  of  language  is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treatment 
into  contact  with  the  solvent  under  favorable  circumstances;  these 
relate,  1st,  to  temperature;  2d,  to  the  state  of  aggregation  of  the  s(»li(l ; 
3d,  to  its  position  in  relation  to  the  solvent. 

Hot  li([uids  dissolve  substances  with  greater  facility  than  do  cold  ; 
with  exceptions,  among  which  ai*e  lime,  its  citrate  and  acetate,  an<l 
chloride  of  sodium.  Though  heat  favors  solution,  there  are  no  sub- 
stances wholly  insoluble  in  the  cold,  which  dissolve  by  the  aid  of 
iucreasetl  tem])erature.  In  addition  to  the  greater  solvent  power  of  hot 
liquids,  the  currents  produced  by  the  process  of  heating  them  favor  the 
more  rapid  solution  of  the  contain(>(l  solids,  as  shaking  uj)  the  vessel 
favoi-s  the  same  result. 

To  facilitate  solution  in  a  small  way,  mortars  are  nnich  em})loyed ; 

they  serve  the  double  pur])ose  of  reducing 
the  solid  to  ])ow(h'r,  and  of  facilitating  its 
intimate  mixtinv  throughout  the  licpiid. 
Mortars  of  porcelain  ware  (Fig.  120)  are 
most  suitable  for  this  purpose ;  they  arc 
used  as  follows :  The  sul>stance  to  be  dis- 
solved is  first  ])laced  in  the  mortar  and 
rubbed  into  a  j)owder,  by  which  the  extent 
of  surface  to  be  brought  in  contact  with 
the  licjuid  is  greatly  increased.  The  proc- 
ess of  solution  ])rocee(ls  more  slowly  as 
the  !i(piid  becomes  more  nearly  saturated,  hence  a  small  portion  of  the 
solvent  is  first  added  and  triturated  with  the  powder;  as  soon  ils  this 
portion  seems  to  be  nearly  saturated,  it  is  poured  into  another  vessel, 


Fig.  120. 


Porcelain  mortar. 
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•and  an  additional  portion  of  the  solvent  added,  triturated,  and  poured  olf 
in  the  same  way;  a  fresh  jjortion  again  being  added,  the  ])roeess  is  re- 
])eated,  and  so  continued  till  the  powder  has  disa]>i)eared.  The  h'qnids 
tluis  obtained,  being  mixed,  furnish  a  stronger  solution  than  could  be 
pre})ared  in  the  same  length  of  time  under  the  ordinary  circumstances 
of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate  chemical 
sul)stance,  like  nitrate  of  silver,  a  good  May  is  to  drop  the  crystals  or 
j)o\\(ler  into  the  liquid  previously  placed  in  a  (dean  vial  of  suitable  si/e, 
to  which  a  cork  has  been  fitted,  and  to  shake  it  up  until  dissolved. 
This  should  only  be  done  in  the  case  of  very  soluble  substances,  and  the 
shaking  should  be  continued  as  long  as  any  portion  remains  undissolved. 

A  ffood  arrano-ement  for  etfectino;  solution  hv  what  is  called  circulatorv 
displacement,  is  to  place  the  solid  on  a  jjerforated  diaphragm  resting 
beneath  the  surface  of  the  liquid,  or  to  inclose  it  in  a  bag  of  some  porous 
material,  and  suspend  it  by  a  thread  in  the  vessel  near  its  toj).  J>y  this 
contrivance,  that  portion  of  the  liquid  having  the  greatest  solvent  power, 
because  the  least  charged  with  the  substance,  is  always  in  contact  with 
the  solid  ;  the  solution,  as  it  becomes  saturated,  becomes  denser  and  sinks 
to  the  bottom,  displacing  the  portion  less  charged  with  the  solid  ingre- 
<lient,  which,  in  consequence  of  its  less  specific  gravity,  tends  to  the  top, 
thus  keeping  up  a  continual  circulation  in  the  fluid  favorable  to  the 
object  in  view.  In  large  operations  in  the  arts  where  it  is  impossible  to 
shake  or  to  stir  the  licpiid  conveniently,  an  arrangement  based  upon  this 
principle  is  adopted,  and  in  smaller  pharmaceutical  operations  Squire's 
infusion  mug,  figured  in  a  subsequent  chapter,  will  be  found  to  answer 
a  good  purpose. 

The  term  saturated,  besides  its  physical  and  pharmaceutical  applica- 
tion as  above,  is  employed  to  signify  that  an  acid  is  neutralized  by  an 
alkali,  or  vice  verMi ;  or,  in  other  words,  that  an  equivalent  ])ro])orti()n 
of  one  substance  has  combined  with  an  equivalent  proportion  of  another, 
for  which  it  has  an  affinity ;  they  are  then  said  to  have  saturated  each 
other.  The  term,  when  used  for  this  purpose,  ma-y  be  said  to  be  a  strictly 
chemical  one,  but  when  employed  as  above,  to  designate  the  point  at 
which  a  liquid  ceases  to  dissolve  a  solid  body,  it  is  used  in  a  })harma- 
ceutical  sense.  It  is  worthy  of  remark  that  the  saturatetl  solution  of 
one  salt  is  frequently  a  solvent  for  other  salts,  a  quality  of  great  value 
in  the  j)reparation  and  purification  of  salts  in  the  arts. 

Rapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  tem])erature,  and  thus  retards  the  process 
to  a  ceitain  extent ;  this  is  due  to  the  increase  of  capacity  of  bodies  for 
caloric,  while  passing  from  the  solid  into  the  liquid  state ;  or,  in  other 
Avords,  to  the  absorption  of  heat.  This  heat  becomes  insensible,  and  is 
<-alled  latent  heat,  but  it  is  set  free  again  on  the  bodv  resuming  the  solid 
form. 

In  arrangements  for  solutions  on  a  large  scale,  it  becomes  important 
to  counteract  this  effect  by  contrivances  for  keeping  up  the  temperature 
of  the  liquid  ;  this  is  conveniently  accomplished  by  jets  of  steam  or 
coils  of  steam-pipe. 

Solutions  are  not  confined  to  solids  in  liquids.     One  liquid  may  dis- 
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solve  in  another,  as,  for  instanee,  ether  in  water,  and  essential  oils  in 
aleoliol.  M'hen  nc^  (']ienu"cal  eonihination  takes  place,  vtthiinc  and  tem- 
perature remain  nnahertd,  Mhilc  ilK-mieal  eonihination  ol"  the  two  liipiids 
is  generally  aeeompanitnl  hy  a  rise  of  temperature,  and  a  condensation 
of  their  volume;  the  mixinii:  <tf  water  with  strong;  alcohol  and  concen- 
trated acids  furnish  such  examples, 

(iases  are  also  cajnihle  ot"  heini;-  dissolved  l>y  li(|uids,  and  if  thev  are 
st>lul)le  therein  to  any  extent,  the  process  is  accompanied  hv  a  rise  of 
temperature,  heeiuise  the  latent  heat  of  the  ji|;as  heeonies  sensible  a<i:ain, 
on  assumiuij  a  denser  state  of  a_<r^re_irration,  hence  the  application  of 
cold  or  freezin<j:  nu'xtures  favoi^s  the  solui)ility  of  the  <:ases,  hv  counter- 
aetiui;-  this  sensible  heat.  An  increase  oi'  pressure,  by  condensing  the 
\-olume  of  a  gas,  is  also  favorable  to  its  solution  in  licpiids. 

FlLTliATlON  AND  STRAlXlXf;, — The  object  of  this  process  is  to  sej)- 
arate  any  undissolved  or  precipitated  substance  suspended  in  a  licpiid 
from  the  liquid  itself.  A\'hen  the  liquid  is  viscid,  and  contains  only 
motes  of  an  appreciable  size,  as,  for  instance,  ^vllen  a  syrup  has  been 
])rej)ared  from  sugar  contanu'nated  with  insoluble  impurities,  a  sufficient 
filter  may  be  constructed  of  flaimel  or  Canton  Hannel  by  folding  over  a 
square  piece  in  the  manner  indicated  in  the  figure,  the  line  c  <l  l)eing  laid 
over  the  line  c  «,  and  united  by  a  seam ;  the  bag  thus  formed  is  pointed 


Fig.  121. 


Fig.  122. 


Flannel  strainer. 


at  c,  and  open  from  a  to  h,  the  line  (i  c  being  lapjied  over  to  form  the 
.seam.  In  using  this  strainer,  the  long  end  projecting  towards  the  ]ioint 
b,  beyond  the  dotteil  line  cf,  may  be  turned  over  the  side  of  the  vessel, 
by  which  the  .strainer  will  be  kept  in  its  place  while  the  liquid  is  poured 
into  the  opening  at  the  top. 

In  small  operations  this  may  be  superseded  by  stretching  a  jiiece  of 
flannel,  or  other  suitai)le  material,  over  the  top  of  a  funnel,  and  jiouring 
the  li(|uid  ujurn  it.  Witii  a  viscid  material  tliis  will  only  jiartially  suc- 
ceed, especially  if  the  strainer  sinks  into  direct  contact  with  the  side>!  of 
the  funnel.  In  chemical  j)rocesses,  the  method  of  stretching  a  strainer 
across  :i  s(|uare  wooden  frame,  and  suspending  this  over  an  ojien  vessel, 
is  resorted  to,  but  without  the  advantage  of"  jircssure  which  is  obtained 
by  the  use  of  the  deej)er  conical  bag.  Bags  of  felt  may  be  obtained 
of  the  hatters,  which  are  very   well  athqited   to  the  filtration  of  oils; 
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their  shape  fits  tliem  to  being  suspended  over  the  receiving  vessel,  prop- 
erly protected  from  the  dust. 

Figs.  123  and  124  represent  an  apparatus  I  have  been  using  for  some 


Fiff.  123. 


Fig.  124. 


Fig.  125. 


Apparatus  for  straining-  syrups,  etc. 


Physick's  jelly  strainer. 


Fig.  126. 


time  past  for  straining  syrups.  Fig,  123  is  a  tin  bucket,  into  which  a 
funnel-shaped  wire  support,  Fig.  124,  is  suspended,  resting  on  a  bucket 
by  a  projecting  rim  at  the  top ;  a  jelly  bag  is 
here  unnecessary,  as  a  sufficiently  large  square 
or  round  piece  of  flannel  laid  upon  the  wires 
will  assume  a  convenient  position  for  use. 

Fig.  125  represents  in  section  a  contriv- 
ance for  straining  jellies,  attributed  to  the  late 
Dr.  Physick,  and  made  by  Isaac  S.  Williams, 
of  Philadelphia.  A  wire  support  fits  into  a 
funnel,  which  is  soldered  into  a  vessel  designed 
to  be  kept  full  of  hot  water,  so  as  to  prevent 
the  cooling  and  thickening  of  the  jelly  during 
straining. 

Fig.  126  exhibits  a  filter  for  fixed  oils,  also 
well  adapted  to  viscid  liquids  and  syrups. 
The  upper  cylindrical  vessel  of  tinned  iron, 
A,  is  about  22  inches  high  and  10  inches  in 
<liameter,  Avith  a  flanch  rim  soldered  on  the 
bottom,  of  rather  less  diameter  and  about  an 
inch  wide,  so  as  to  fit  firmly  into  the  open  top 
of  another  cylindrical  vessel,  B,  of  the  same 
diameter,  18  inches  high.  The  upper  vessel 
is  furnished  with  a  lid,  and  with  an  L-shaped 
tube  and  stopcock  c,  which  penetrates  the  side 
do.se  to  the  bottom,  and  fits  into  another  tube, 
(1  at  e,  which  tube  opens  into  the  lo^ver  vessel 
close  to  its  base,  and  is  further  secured  to  B  by 
a  tubular  stay.  The  filtering  medium  is  a  cone 
of  hat  felt,  projecting  upwards  from  near  the 
bottom  of  the  lower  ves.sel.  This  is  arranged  on  a  projecting  ledge, 
penetrated  with  six  holes  with  threads  cut  in  them,  in  Mhich  fit  pointed 
thumb-screws  with  shoulders.     On  this  ring  fits  a  similar  one  of  some- 
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M'liat  Ic^^s  (liiunotor,  tiirnislKKl  with  conTspoii<lin<>:  holes,  throuijh  wliich 
tilt'  thuml (-screws  ivadily  pas-^  as  far  as  the  shrniMcrs,  an<l  arc  thus 
<-a|>al)li'  of"  l)iiHling  the  two  rin*;s  (•l((sely  to<;ethcr.  Fhe  i'clt  filter, 
haviiitr  been  cut  to  the  diameter  of  the  ves.'H.'l,  is  slipped  down  so  as 
to  rest  evenly  upon  the  lower  riuii',  the  upjHr  is  then  j)laee(l  over 
it  so  as  to  avoid  overla])pinu-  of"  the  felt,  and  then  the  thunih-serews, 
heinif  pressed  thi'onuh  the  felt,  are  securely  screwed  into  the  lower 
ring,  which  hinds  the  rings  so  closely  ;is  to  make  a  tight  Joint;  the 
lower  vessel  is  also  snpplie<l  Avith  a  stoj)eock  at  /"  Ut  draw  off'  the 
filtered  oil.  The  stopi'ock  <•  being  closed,  the  upper  ves>^el  is  fitttnl  in  its 
place,  and  the  tube  joint  r  rendered  tight  by  wi'apping  with  isinglass 
plaster;  wlu-n  this  is  dry  the  n])p(.'r  vessel  is  filled  with  the  oil  and  the 
stopcock  c  o[)eni'd.  The  a|)paratus  should  be  placed  near  a  source  of 
heat,  so  that  it  may  reach  120°  F.,  and  as  the  filtered  oil  ac<unudates 
above  the  felt,  it  shoukl  l»e  drawn  off"  so  as  not  to  I'ctard  the  process. 
The  advantage  is  gained  in  this  appanttus  of  the  impurities  settling 
awav  from  the  filter  i-ather  than  accunudating  uj)on  it.  Ft  is  the  inven- 
tion of  \\'illiam  R.  W  ai  iier,  of  Philadelphia.  One  of  this  size  is  capa- 
ble (tf  filtering  a  l)arrel  of  oil  in  a  day. 

All  the  advanttiges  of  this  ajiparatus  may  be  obtaiiKMl,  and  the  upjx'r 
vessel  done  away  w  ith,  by  attaching  a  pipe  to  a  barrel, 
or  any  other  vessel  in  which  the  oil  is  kej)t,  it  having 
been  raised  to  a  shelf  or  some  j)laee  high  en(»ugh  to  give 
a  pressiu'e  ade([uate  to  force  the  oil  through. 

A  most  useful  strainei',  where  large  ([uaiuities  of  svruj) 
are  to  be  strained,  is  made  of  cotton  flannel,  by  sewing  it 
into  the  shape  of  a   long  bag,  terminating  in  a  point, 
-to  the  inner  siu'face  of  which  at  the  ])oint  a  strong 
ta])e-loo]>  is  seM'ed.     When  used  the  larger  end  is  bound 
securely  to  a  wide-mouthed   tin   fumiel,  and  this  i-ests 
upoji  tlie  top  of  a  tall  cylinder  of  tin,  or  is  su|)ported 
in  a  barrel  near  the  toj),  the  loop  is  drawn  u|)  to  the 
to])  of  the  funnel  and  a  bar  of  Mood  is  slipjx'd  through 
it,  the  ends  resting  upon   the  sides  of  the  finmel.      In 
this  wav  a  verv  larm-  extent  of  filteriuii-  surf"ace  is  ob- 
tained,  which  being  kept   f"i-oiii  the  cooling  effects  of 
the  atmosphere  and  from  currents  of  air,  no  loss  is  sus- 
tained  by   e\a])oi-ation.      The  accom])anving   figur(>  sh((ws  a  section   <if 
this  a])paratus. 

This  process  is  called  yfra'ni'nu/,  tliougli  a  kiml  of  filtration.  In 
)»hai"macy,  infusions,  decoctions,  syruj)s,  fixed  oils,  and  melted  ointments 
are  subjected  to  it  in  or<ler  to  separate  foreign  iiign-dients.  Tliev  pass 
through  the  strainer  with  nnich  grt-ater  facility  when  (piite  hot,  though 
in  the  case  of  the  fixed  oils  and  syrups,  clearer  j)r(Klucts  are  obtained  by 
conducting  the  o])eratioii  in  tlie  cold,  and  by  using  several  thicknesses 
of  Hannel,  or  by  em|)loying  Canton  flannel  with  the  na)>  on  the  inside. 
Coarse  linen  is  sometimes  better  than  flannel.  esj)eciall\-  \\  hen  consider- 
able |)ressure  is  to  be  employed,  as  in  ixiracting  the  juice  from  the  pulp 
in  making  fruit  syrups. 

Straining;  dim  r>  from  clarification  in  it-;  mechanical  action.     I'he  latter 
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term  is  applied  where  tlie  imparities  to  be  separated  are  deposited  on 
account  of  their  iJ:reater  sj)ecilic  irravity,  or  by  bcint;  rendered  lieavicr 
bv  the  application  of  heat,  or  where,  by  the  addition  of  a  foreign  sub- 
stance, they  are  aggregated  together  and  separated  as  a  coaguluni. 

When  the  precipitate  is  heavy,  or  the  coaguluni  obtained  is  .sutficiently 
compact  to  be  readily  remo\ed  from  the  surface,  the  liquid  may  be  poured 
oif  clear,  frecpiently  to  almost  the  last  drop,  by  the  aid  of  a  precipitation 
jar.  The  same  object  may  be  attained  by  the  use  of  a  well-chosen  wide- 
mouthed  packing  bottle,  with  a  round  shoulder,  into  the  concavity  of 
whicli  the  precipitate  subsides,  while  the  licjuid  is  quietly  poured  off. 


Fig.  128. 


Fig.  129. 


In  separating  a  clear  supernatant  liquid  from  a  deposited  precipitate,  or 
for  drawing  off  liquids  from  vessels  ill  adapted  to  decantation,  a  siph(^u 
(Figs.  128  and  129)  may  be  advantageously  employed. 

The  mode  of  usin<r  this  instrument  is  to  insert  the  shorter  ley;  in  the 
liquid,  to  apply  the  finger  t<>  the  open  end  of  the  longer  leg,  and  then 
draw  the  whole  tube  full  of  the  liquid  by  sucking  at  the  mouthpiece ; 
when  this  is  done,  the  finger  is  withdrawn,  and  the  liquid  will  commence 
to  fiow,  and  continue  till  it  reaches  tlu'  same  level  in  the  receiving-ves.<el 
that  it  has  in  the  other.  This  current  is  caused  by  the  unequal  weight  of 
the  columns  of  liquid  in  the  two  limbs  of  the  siphon.  An  instrument  of 
this  kind  may  be  replaced  by  an  ordinary  bent  tube,  one  end  of  which  enters 
a  common  long-necked  farina  cologne  bottle  at  its  largest  diameter,  the 
liottom  having  been  evenly  cracked  off.  The  connection  is  made  tight 
by  a  cork  perforated  to  receive  the  siphon  tube,  and  a  shorter  one  to 
be  used  for  removing  the  air ;  in  filling  it,  the  mouth  of  the  bottle  will 
then  be  the  orifice  through  which  the  liquid  will  fiow  out  when  in 
action,  and  nmst  of  course  be  lower  than  the  other  leg  immersed  in  the 
liquid. 

A  very  easy  and  economical  method  of  making  a  siphon  is  to  join  two 
pieces  of  gla.ss  tube  of  unequal  length  by  means  of  a  piece  of  india- 
rubber  tubing  just  large  enough  to  admit  the  tul)e  with  the  application 
of  some  force.  This  siphon  is  not  nearly  so  liable  to  be  broken  in  use, 
as  the  gum  connection  permits  ;in  amount  of  motion  that  would  i)reak 
the  entire  olass  one. 
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The  plain  sijilion  (Fijx.  129)  is  constnictocl  bv  sinijily  InMiding  an 
onlinarv  jjicce  ot"  glass  tube  of  the  n'<|nisito  size  over  a  spirit  or  gas 
lamp.  Tlic  iiiconvenienee  in  its  use  arises  from  tlie  (litiieulty  of  filling 
it  with  the  li(jiii(l  beforehand.  It  might  l)e  filled  with  water,  but  that 
would  dilute  the  prei)aration.  If  a  small  (juantity  has  been  already 
drawn  off,  the  siphon  may  be  filled  by  inverting  it,  and  j)ouring  into  its 
long  end  from  a  graduated  measure,  then  a]i]ilying  the  end  of  the  finger 
to  prevent  its  nuniing  out,  and  iiwci-ting  flic  short  end  in  the  licpiid  to 
be  drawn  off. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordiuaiy  flexible 
tube  of  elastic  gum  will  serve  a  good  purpose,  with  the  advantage  which 
its  ilexiltility  secures  of  condiieting  the  li(piid  into  any  reeeiver,  provided 
it  is  lower  than  the  containing  vessel. 

For  ordinary  aqueous,  aleoholic,  and  etlicreal  liquids,  the  process  of 
flfrniion  (enq)loying  the  term  in  its  more  limited  sense)  is  used,  the 
filtering  mediiun  being  pn]>er.  The  best  filtering  ]xq>er  is  made  from 
eotton  or  linen  y?l^^,  and  is  porous  and  free  from  any  kind  of  glazing; 
the  kind  taken  fi'oni  woollen  materials  seems  better  adapted  to  viscid 
li(|uids,  being  thicker  aud  more  porous,  but  seldoiu  free  from  coloring 
matter.  It  is,  also,  more  soluble  in  alkaline  solutiojis,  and  unfit  for  fil- 
tering such.  Good  filtering  paj>er  for  delicate  analytical  processes  should 
contain  no  soluble  matter,  and  should  not  give  more  than  3-^5  to  335  of 
its  weight  of  ashes;  soluble  matter,  if  ])resent,  may  be  removed  by 
washing  it,  first  with  veiy  dilute  hydrochloric  acid,  aud  secondly  with 
distilled  Mater. 

Fig.  130.  Fig.  131. 
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The  construction  of  paper  filters  is  an  extremely  sim]>le  thing  when 
once  leai'ued,  aud  is  easily  taught  the  student  by  a  practical  demonstra- 
tion ;  it  is,  nevertheless,  a  difficult  thing  to  describe  clearly  without 
giving  to  it  more  sj)acc  than  may  appear  at  fii'st  sight  due  to  so  small  a 
matter. 

There  are  two  kinds  of  |)aper  filtei's,  the  pJitin  and  phiUcd;  the  latter 
of  which  is  to  be  preferred,  the  chief  advantage  of  the  ])lain  filter  being 
where  we  desire  to  collect  the  solid  ingredient  ])resent  in  the  li(piid,  and 
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to  remove  it  afterwards  from  the  paper ;  owing  to  its  being;  so  readily 
folded,  it  is  in  very  common  use. 

The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps  to 
be  taken  in  folding  the  j^laited  filter.  In  the  following  description  I 
have  endeavored  to  convey  an  idea  of  this  process. 

A  square  piece  of  filtering  paper,  abed  (Fig.  130)  is  folded  over  in 
the  middle,  so  as  to  form  a  crease  at  the  line  ef;  the  edge  c  d  being 
laid  directly  over  a  b.  The  parallelogram,  a  b  e 
f,  rej)resents  the  paper  thus  folded ;  the  line  b  f 
being  now  laid  upon  the  line  ae,a  crease  is  formed 
as  represented  by  the  line  g  h  (Fig.  131);  the 
folded  paper,  if  opened,  makes  a  cone,  having 
the  point  //.  at  its  base,  and  by  cutting  off  the  pro- 
jecting angle  n,  by  a  curved  line  from  e  to  ^,  a 
plain  filter  will  be  the  result,  as  shown  in  Fig.  132. 

The  plaited  filtei'  is  made  a.s  follows:  Take  the 
paper  before  being  cut,  as  above,  and  having 
opened  it  again  so  as  to  expose  the  parallelogram, 

the  line  e  h  (Fig.  133)  is  laid  upon  the  line  c  h,  forming  a  crea.se  at  ah. 
This  being  opened  again  the  line,  e  h  is  laid  upon  the  line  a  h,  produc- 


Fig.  133. 


Fig.  134. 


ing  an  additional  crease  at  g  h  (Fig.  134).  The  crease  ^  h  (Fig.  135)  is 
next  to  be  formed  by  folding  a  h  upon  the  middle  dotted  line  (Fig. 
135),  as  shown  in  Fig.  136. 


Fig.  135. 


Or 


Fig. 
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One-half  of  the  parallelogram  having  thus  been  creased,  we  proceed 

to  form  on  the  other  the  corresponding  creases  m  h,  b  h,  and  k  h  (Fig. 

137),  all  of  which  are  in  one  direction,  forming  receding  angles.     The 

next  thing  to  be  done  is  to  divide  the  eight  sections  thus  formed  by  a 
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crease  tlintut^h  each  in  the  opposite  direetion.     To  <lo  tliis,  the  edge/ A 
is  laid  oil  ercasc  /;  /;,  and  then   tnrned  hack,  ;L'^  slir.wn  in  Fij;.  138,  pix)- 


Fig.  138. 
i  9_ k 


in        I 


diieing  the  crease  n  h.     In  the  same  way  an  intermediate  crease  is  formed 

in  each  of  the  spaces.     This  is  better  accomphshed  by  turning  the  paper 

pj     jgg  over,  so  that  eacli  of  the  rece(hng 

f^^ r ^ r — r a   angles  shall  project  upward,  and 

in  this  way  be  more  readily 
brought  together,  as  shown  in 
Fig.  139,  producing  a  receding 
angle  in  forming  the  intermedi- 
ate creases. 

The  paper  will  now  have  the 
appearance  of  a  fan,  represented 


Fiff.  140, 


Kig.  141. 


by  Fig.  140,  folding  it  uj>  in  each  of  its  creases 
liice  a  shut  fan  (Fig.  141).  The  projecting  points, 
a  and  6,  should  be  clij)ped  oil"  with  a  pair  of  scis- 
sors at  the  dottetl  line,  so  that  when  introduced 
into  the  funnel   the  tilter  should  n(»t  project  above 
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Fig.  142. 


its  upper  edge,  otherwise  the  projecting  paper  will  absorb  the  liquid  by 
capillary  attraction,  and  induce  a  con- 
stant evaporation,  if  the  liquid  be 
volatile,  or  prevent  the  complete 
washing  out  of  soluble  sul)stauces.  j; 
Upon  opening  the  originally  doubled 
halves  made  by  tlie  first  fold  at  e/ 
(Fig.  130),  it  will  be  found  to 
present  the  a})pearan(.'e  indicated  in 
Fig.  142. 

In  the  filter,  as  thus  constructed, 
the  creases  occur  alternately,  except 
near  the  line  e  /,  where  the  two 
creases  occurring  next  each  other  are 
in  the  same  direction.  Sometimes,  to 
obviate  this,  the  space  intervening 
between  these  is  folded  backwards,  as  shown  in  the  figure,  so  as  to  make 
a  narrow  crease  in  the  opposite  direction. 

The  plaited  filter,  as  thus  formed,  is  exceedingly  useful  for  general 
purposes,  exposing  the  entire  surface  of  the  paper  to  the  action  of  the 
liquid,  and  favoring  its  unobstructed  passage  into  the  neck  of  the  funnel. 

A  funnel,  su(;h  as  described  and  figured  in  the  preliminary  chapter, 
is  employed  for  supporting  a  filter  of  either  kind,  and  is,  as  there  stated, 
better  adapted  to  ordinary  use  when  grooved  on  its  inner  surface,  so  as 
to  allow  the  free  downward  passage  of  the  liquid,  after  it  has  permeated 
the  paper,  and  a  groove  on  the  outside  of  the  tube,  so  that,  when  in- 
serted tightly  into  the  neck  of  a  bottle,  the  air  within  may  find  ready  egress. 

If  the  tube  of  the  funnel  is  smooth  and  ungrooved,  a  small  plugget 
of  folded  paper,  a  piece  of  thick  twine,  or  a  small  wedge-shaped  splinter 
of  wood,  should  be  inserted  in  the  neck  of  the  bottle,  along  with  the 
tube  of  the  funnel ;  this  will  obviate  one  of  the  most  common  annoy- 
ances connected  with  filtration. 

In  filtering  into  an  open  vessel,  it  is  well  to  place  the  lower  extremity 
of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus  preventing  any 
inconvenience  from  the  liquid  splashing  on  the  sides  or  over  the  top,  and 
by  creating  a  downward  stream,  promoting  the  free  and  rapid  passage 
of  the  filtrate. 

Tlie  paper  of  which  the  filter  is  formed,  especially  if  veiy  porous,  is 
liable  to  be  weakened  by  being  plaited  as  above  described  •  it  is  therefore 
jidvised  not  to  make  the  creases  firmly  doAvn  to  the  very  point,  but 
rather  to  leave  the  terminus  of  an  undefined  shape ;  and  Avhen  there  is 
danger  of  breakage,  either  from  the  great  weight  of  the  liquid  or  from 
the  weakness  of  the  paper  at  its  point,  a  veiy  small  plain  filter  may  be 
advantageously  placed  under  the  point  at  the  lowest  extremity  of  tlie 
funnel ;  this  ls  called  a  cap,  and  acts  as  a  support  to  the  weakest  and 
most  exposed  part  of  the  filter. 

For  many  purposes,  particularly  those  in  which  the  liquid  has  a  ten- 
dency to  weaken  the  texture  (jf  the  paper,  a  very  excellent  substitute  is 
found  in  absorbent  cotton. 

The  filtering  of  many  liquids  is  greatly  facilitated  by  the  use  of 
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Bunsen's  filter-pump,  Fiir.  142L  Jt  rciiuircs  a  fall  of"  water  32  feet  to 
]M-o<luce  its  full  effect.  Exhaustion  is  priwluced  by  a  stream  of  water  enter- 
iiiir  throuirli  the  <ruin  hose  A — the  flow  of  water  l)ein<r  retrulatc'd  hvtho 
double  serew  eonijiressoi's  at  Ci.  At  B  is  a  metal  screw  ferrule  for  con- 
necting with  a  lead  pipe,  which  should  give  to  the  water  a  fall  of  82  feet. 
D  is  the  gum  hose  to  connect  with  the  vessel  to  be  exhaustcHl.  E  is  a 
glass  vessel  to  collect  any  condensed  moistiu'e.  V  is  a  si|)hon  vacinim- 
gjuige  30  inches  long  for  mercury,  with  graduated  scale.  'rheap])aratus 
is  mounted  on  a  metal  plate,  with  screw  holes  for  attachment  to  a  boaixl. 


Fig.  142i. 


Fig.  143. 


Fig.  144. 


Section  of  a  well  formed  funnel. 


Filter  support. 


vs/ 


The  proper  shape  of  a  funnel  for  filtration  is 
shown  in  section  at  Fig.  143.  The  lines  a  b  and 
c  b  are  straight,  and  a  b  c  and  a  c  b  are  angles 
of  60°,  making  an  equilateral  triangle,  into 
which  the  filter  just  described  will  fit  perfectly. 
In  consequence  of  the  unequal  degree  of  firm- 
ness of  the  different  creases,  some  of  these  are 
liable  to  float  up  from  the  sides  of  the  funnel, 
to  obviate  which  a  filter  weight  has  been  in- 
vented, A\hich  consists  of  a  wire  frame  of  the 
shape  of  the  funnel,  and  with  a  wire  for  each 
crease ;  this  is  laid  upon  the  filter,  and  keeps  it  j)erfectly  in  its  placxi. 

Fig.  144  is  a  filter  support  adaj)ted  to  the  rapid  jiassage  of  liquids  in 
filtration  ;  it,  however,  requires  to  be  used  in  connection  with  an  open 
or  wide-mouth  receiving  vessel,  or  a  funnel,  otherwise  the  liquid  might 
not  be  perfectly  collected  as  it  ])a.sses  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experiments, 
may  be  performed  without  a  funnel  or  filter  support  by  ins(Tting  a  jilain 
filter  dircctlv  into  the  oj)en  toj)  of  a  beaker  gUuss  or  other  open  vessel,  or 
into  a  ring  of  glass  or  earthenware  laid  on  top  of  an  o})en  vessel ;  a  filter 
of  this  kind,  that  will  hold  one  fluidounce,  will  filter  many  ounces  of 
certain  liquids  in  an  hour. 

When  ])a])er  filters  are  of  large  dimensions,  or  used  for  fluids  which 
soften  the  texture  of  the  ])aper,  or  for  collecting  heavy  powders  or 
metallic  precipitates,  they  may  be  suj^ported  on  linen  or  cotton  filters 
of  similar  sha])e.     This  is  best  done  by  folding  the  cloth  with  the  paper, 
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and  iu  the  same  way  as  would  be  done  with  doubled  paper,  observing  to 
place  them  in  the  funnel  so  as  to  be  in  perfect  contact  toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  Xcw  York,  con- 
sists of  a  circular  sheet  of  paper  of  double  thickness,  composed  of  loose 
cotton  and  woollen  fibre,  and  contains  a  piece  of  lac(!  about  four  inches 
square  covering  the  point  of  the  filter ;  this  is  introduced  between  the 
sheets  Avhen  they  are  "  couched,"  so  that  the  pulp  unites  through  the 
meshes  of  the  lace,  and  thus  effectually  overcomes  the  difficulty  of 
breaking.  An  additional  process  discovered  by  the  inventor  obviates 
the  liability  to  break  at  the  point  by  being  folded,  a  difficulty  which  is 
increased  in  proportion  to  the  thickness  of  the  paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  2)assed  through  felt  hat 
bodies,  which  are  to  be  had  in  the  large  cities  general- 
ly, or  through  bags  of  Canton  flannel,  which  are  usually 
made  about  twelve  or  fifteen  inches  in  diameter,  and 

These  may  be  inclosed 
or  bags  of  coarse  canvas,  about 
five  to  eight  inches  in  diameter,  for  the  purpose  of 
condensing  a  great  extent  of  filtering  surface  into  the 
smallest  possible  space.  Several  of  these  bags  secured 
on  the  inside  to  the  bottom  of  a  tin  cistern  are  inclosed 
in  a  closet  with  suitable  arrangements  for  maintaining 
a  slightly  elevated  temperature,  though  this  is  not 
always  desirable,  and  the  oil  is  introduced  from  above, 
and  collected  as  it  passes  from  the  filter.  For  fmther 
particulars  on  the  filtration  of  oils,  etc.,  see  CooleifH 
Cydopoedia  of  Practical  Receipts,  Loudon,  1856. 

In  filtering  very  volatile  liquids,  particularly  in 
hot  weather,  some  contrivance  must  be  resorted  to  to 
prevent  evaporation  from  the  wide  surface  exposed, 
while,  at  the  same  time,  the  escape  of  air  from  the 
receiving  vessel  mast  be  provided  for.  The  drawing 
here  given  (Fig.  145),  from  Mohr  &  Redwood,  rep- 

The  srlass  fun- 


from  four  to  eight  feet  long 
in  bottomless  casings 
to  eight  inches  in 


resents  an  arrangement  of  the  kind. 


Filter  for  volatile 
liquids. 


Fig.  146. 


Filtering  and  percolating  apparatus. 


nel  is  fitted  by  a  cork  into  the  receiving  vessel ;  its  top  is  ground  to 
a  smooth  surface,  on  which  is  laid  a  plate  of  gla.ss,  c ;  a  little  simple 
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Fig.  147. 


(Jtr^©" 


oeratf  will  f'lirnisli  a  j;o«k1  lutin<; ;  h  is  u  very  small  o^lass  tuhf  laid 
down  the  inside  of  the  f'nnnd  Ixtwi-cn  it  and  the  iilter,  and  so 
twisted  at  its  lower  end  as  to  be  snj)i)orted  in  its  ])laee ;  this  forms  a 
conneetion  hetween  the  air  helow  and  that  abovi'  the  li(|nid,  withont 
allowinjx  any  evajxtnition.  A  veiy  generally  usefnl  appaiiitns  for  this 
pnrpose,  and  for  pereolation  also,  is  the  filterinj;  and  pereolatinpj  a])|>a- 
ratMs  of  Mr.  K.  11.  Ilanee,  shown  in  Fijx.  14<i;  it  consists  of  a  cylin- 
drical vessel  of  glass,  stoneware,  or  tin,  havinu:  a  lid  N\hich  can  be 
renderetl  air-tight,  and  ha.s  a  flange  near  the  top  njxm  which  the  funnel 
or  ])ereolat<jr  can  rest ;  a  faucet  at  the  side  near  the  bottom  enables  the 
operator  to  draw  olf  the  liquid  when  desirable. 

The  use  of  a  guiding  rod  in  pouring  li((uid   upon  a  filter  is  found  a 

great  convcnienci' ;  a  gla.ss  rod  is  well 
suited  to  this  ])urj)ose.  The  lower  ex- 
tremity is  directed  against  the  side  of 
the  Iilter  near  the  a])ex,  while  the  mid- 
dle portion  Ls  placed  against  the  mouth 
of  the  ve.s.sel,  as  shown  in  the  draw- 
ing ;  bv  this  means  the  stream  is  made 
to  fall  steadily,  and  not  with  to<»  great 
force,  and  against  the  strongest  part  of 
the  filter;  the  liquid  being  poured  is 
also  prevented  from  running  back  upon 
the  containing  vessel,  and  thus  wast- 
ing, a  very  annoying  circmnstance, 
which  is  especially  liable  to  occur 
when  the  vessel,  whether  a  flask,  a 
vial,  or  an  evaporating  dish,  is  fur- 
nished with  no  lip,  or  a  very  poor  one,  for  ])ouring. 

A  useful  precaution  in  pouring  liquids  from  bottles  may  be  mentioned 
in  this  connection.  It  nearly  always  happens  that  the  la.st  drop  or  two 
of  the  liquid  being  poured  remains  on  the  lip  of  the  bottle,  and  is  liable, 
if  the  lip  is  ill  formed,  to  run  down  the  outside ;  this  may  be  obviated 
by  touching  the  stop])er  to  the  edge  whei'c  the  litpiid  is  collected,  thus 
transferring  this  droj)  to  the  end  of  the  stopper  ))i"evious  to  inserting  it 
in  the  neck  of  the  bottle. 

IMuch  of  the  filtration  in  j)harmacy  has  for  its  object  the  .separation 
of  the  insolulilc  ligneous  j)ortions  of  vegctal>]c  medicines,  after  they 
have  been  sutKciently  macerated.  A  practical  ditHeulty  in  this  case  is 
de.serving  of  mention  here.  If  a  mea.sured  portion,  .say  one  pint  of 
liqtiid,  has  been  macerated  with  two,  four,  or  six  ounces  of  a  vegetable 
substance  for  the  ])urj>ose  of  making  a  tincture  or  infusion,  and,  after 
the  ])ropor  la])se  (if  time,  the  whole  is  thrown  upon  a  filter,  tlu;  clear 
licpiid  that  will  pass  will  measure  as  nuich  less  than  a  j)int  as  the  vege- 
tabk;  sub.stance  holds  by  its  cajiillary  attraction.  In  order  to  obtain  the 
whole  (juantity  desired,  some  have  diluted  the  filtered  liquid  till  it 
reached  j)recisely  th<'  re(|uired  measure:  but  bv  the  discovery  of  the 
principle  of  displacement  (.wr  ("haj)ter  111.),  il  is  foinid  that  an  addi- 
tional portion  of  li(|Mid,  if  presented  to  the  sUuratcd  j>owder,  undej" 
favorable  circumstances,  will  di.sj)lace  the  portion  of  the  original  men- 
struum remaining  in  its  j)ores.     To  secure  this  is  more  important  from 
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the  fact  that  it  is  usually  most  highly  impregnated  with  the  active  prin- 
ciples of  the  plant ;  and,  therefore,  in  transferring  the  macerated  prep- 
aration to  a  filter,  the  swollen  mass  of  powder  should  be  carefully 
compacted  into  the  filter,  and  after  the  liquid  has  drained  offj  a  fresh 
portion  of  similar  liquid  should  be  added  till  the  preparation  measuras 
the  quautit}^  originally  intended. 


.  CHAPTER    III. 

PERCOLATION,  OB  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  this  process  is  justly  regarded  as  indispensa- 
ble to  all  who  practice  pharmacy.  In  previous  editions  of  this 
work  many  details  were  rendered  uecessar)'-  by  imperfect  knowledge  of 
the  e&sential  conditions  of  success  in  extracting  the  soluble  principles  of 
drugs,  which  are  now  no  longer  required.  In  accordance  with  the 
results  of  investigation  and  experience,  the  United  States  Pharmacopceia 
has  given,  in  the  late  editions,  such  lucid  directions  for  its  employment 
in  making  the  numerous  tinctures,  wines,  vinegars,  syrups,  extracts, 
fluid  extracts,  and  some  of  the  infusions,  that  its  adoption  has  become 
almost  universal,  and  has  effected  a  corresponding  improvement  in  thase 
classes  of  preparations. 

History. — The  process  of  percolation  or  displacement  has  been  em- 
ployed from  time  immemorial  in  the  preparation  of  coffee  in  the  cele- 
brated Ccifetlere.de  Doubelloi/,  an  instrmnent  much  used  in  France,  and 
occasionally  in  this  country  at  the  present  time.  It  consists  of  a  coffee- 
pot, surmounted  by  a  movable  cylinder,  usually  varying  from  three  to 
five  or  six  inches  in  diameter,  and  from  eight  to  ten  inches  in  length, 
and  which  contains  two  perforated  diaphragnxs,  one  permanent  and 
soldered  on  to  the  lower  extremity  of  the  cylinder,  and  the  other  mova- 
ble, so  as  to  be  supported  either  above  or  upon  the  top  of  the  mass  of 
coffee  in  using  the  apparatus. 

The  French  coffee-pot  is  a  displacement  apparatus  of  convenient  con- 
struction, and  had  been  long  celebrated  for  the  production  of  a  clear 
and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by  decoc- 
tion, but,  until  the  year  1<S33,  the  idea  seems  not  to  have  occiu-red 
of  applying  it  to  the  production  of  pharmaceutical  preparations.  This 
application  is  due  to  M.  Boullay  &  Son,  French  pharmaciens,  who,  by 
then'  admirable  and  well-conducted  experiments,  first  demonstrated  the 
adaptation  of  percolation  to  the  general  purposes  of  the  shop  and  labor- 
atory, drew  the  attention  of  the  profession  to  its  merits,  and  pointed 
out  certain  forms  of  apparatus,  and  the  modes  for  using  them. 

In  1836  an  article  by  M.  A.  Guillermond,  translated  from  the  Journal 
de  Pharmacie,  was  published  in  the  American  Journal  of  Pharmacy, 
vol.  vii.,  p.  308,  and  in  1838  the  late  Augustine  Duhamel,  a  scientific 
pharmacist  of  Philadelphia,  published,  in  the  Aineriean  Journal  of 
Pharmacy,  vol.  x.,  p.  1,  his  first  communication  upon  the  new  process. 
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In  the  iollowinoj  year,  in  coiuurtion  with  William  Pnnter,  Jr.,  late 
Prol'cssor  ol'  Pharmacy  in  the  I*i»ila<l('l|)liia  ( '(.)lk'<;i'  oi'  Phaniuuy,  he 
eiiijaijed  tiirther  attention  to  the  suhjeet  in  an  able  article  of"  the  same 
jonrnal,  vol.  xi.,  p.  18'.),  in  which  a  series  of  caretnl  experiments  in  the 
preparation  of  extracts,  tinctures,  infusions,  and  syrups  wari  detailed, 
which  so  conclusively  jH'oved  the  suj)eri()rity  of  this  over  the  ordinary 
processes  in  use  that  int^'llit^eiit  ])hanuacists  generally  were  induced  to 
try,  and  eventually  to  adopt  it.  In  the  meantime  the  pHK-ess  wtis  ex- 
tensively made  known  through  pharmaceutical  works  in  England  and 
on  the  continent  of  Europe,  and  was  incorpoi*ated  more  or  less  fully 
into  the  several  Ph<(r}niic(}jj(ri<i.^. 

This  process  so  far  foiuid  iavor  with  the  conuuittee  having  under  care 
the  decennial  revision  of  the  United  States  Pharmacopoeia  in  1840  that 
it  was  siUictioned  to  a  ex)nsideral)le  extent  in  the  edition  of  our  national 
standai*d  for  that  year.  In  1850  it  was  still  more  fully  adopted,  though 
not  without  directions  for  maceration  designed  for  those  not  practically 
familiar  with  it.  At  the  present  time,  it  is  so  fully  recognized  and  ex- 
tensively employed  in  the  preparation  of  Galenical  solutions  as  almost 
to  supei'sede  the  process  of  maceration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Association 
in  1858,  Prof.  I.  J.  Grahame,  of  the  Maryland  College  of  l*harmacy, 
proposed  some  modificatioas  of  the  process  as  then  conducted  of  so  nmch 
utility  as  to  have  given  a  new  impetus  to  this  branch  of  pharmaceutical 
manipulation.  His  improvement  consisted :  First,  in  the  ase  of  the 
common  funnel  for  all  ordinary  purposes,  the  conical  shape  allowing 
the  swelling  of  the  solid  contents  without  compacting  them  so  tightly 
together  as  in  the  case  of  a  straight-sided  (ylinder.  Second,  the  use 
of  powders  of  regular  and  definite  degrees  of  fiueness,  regulated  by  the 
permeability  of  the  drug.  Third,  the  proper  graduation  of  the  moisture 
imparted  to  the  powder  before  packing  it  in  the  funnel.  Increased 
attention  to  these  points  has  simplified  the  process  and  increased  its 
rapidity  and  efficiency. 

The  far  more  ready  and  universal  adoption  of  percolation  in  the 
United  States  than  in  England  has,  perhaps,  promoted  the  adoption, 
among  us,  of  the  more  concentrated  forms  of  medicines  in  preference 
to  those  prepared  by  the  old  processes,  still  largely  employed  by  the 
British  and  some  continental  pharmacists. 

Dr.  E.  R.  Squibb  has  since  done  much  toward  improving  the  prctcess. 
By  frequcntly-rcj)eated  experiments  upon  a  great  number  of  drugs  of 
different  degrees  of  fineness,  he  has  sht)wn  that  nuich  of  the  menstruum 
direc;ted  in  the  older  fi)rmulas  was  often  unnecessary,  and  sometimes 
injurious,  as  it  required  prolonged  ex])osurc  to  heat  in  finishing  the 
preparations.  The  modifications  of  the  process  were  such  as  to  induce 
the  introduction  of  a  new  term — that  of  repercolation.  The  whole  of 
the  papers  can  be  considted  in  the  Proceedings  of  the  Am.  Pltann.  Asso- 
ciation for  the  years  1865,  1866,  1867,  and  1870.  The  processes  con- 
sist essentiallv  of  submittino;  the  same  menstruum  to  different  and  fresh 
portions  of  the  drug  to  be  exhausted.  The  usual  method  of  procedure 
is  this:  The  powder  to  be  acted  upon  is  divided  into  three  portions;  the 
first  is  to  be  moistened  with  the  desired  quantity  of  menstruum,  and, 
after  stiinding  half  an  hour  in  a  covered  vessel,  is  to  be  transferred  to  a 
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Fig.  148. 


Fig.  149. 


percolatiiio;  funnel ;  the  first  two  or  three  fluidounces  that  pass  are  to 
be  retiu'iied  to  the  funnel,  and  5  parts  of  menstruum  are  to  be  added, 
part  at  a  time,  after  each  one  has  been  absorbed ;  the  percolation  should 
continue  till  6  J  parts  hav^e  passed,  the  percolate  being  divided  into  dif- 
ferent portions,  first  of  2  parts,  and  the  others  of  1  part  each,  except 
the  last,  which  will  be  a  half  part.  Proceed  with  the  second  portion 
of  material  in  the  same  manner,  using  the  first  of  200  parts  of  perco- 
late in  place  of  fresh  menstruum,  and  following  the  last  addition  of 
percolate  with  fresh  menstrumu ;  this  is  to  be  continued  as  before  until 
7.5  parts  are  obtained.  This  process  is  to  be  repeated  with  the  third 
portion  of  material,  using  the  first  2  parts  of  menstruum  from  the  sec- 
ond process,  and  it  is  to  be  continued  until  9.5  parts  of  percolate  have 
been  obtained.  The  alcohol,  when  that  is  the  menstruum  employed,  is 
to  be  recovered  by  distillation. 

Mr.  Samuel  Campbell,  of  Philadelphia,  has  also  wTitten  several 
papers  of  practical  value  upon  this  subject,  in  which  he  recommends 
maceration  as  being  far  more  important  than  fine  comminution.  His 
j)ai)ers  are  published  in  the  Am.  Journ.  Pharm.,  vols,  xli.,  xlii. 

The  common  tin  difsplacer  consists  of  a  cylinder  varying  in  size,  but 
at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by  a  funnel, 
the  neck  of  which  is  made  small  enough  to  insert  conveniently  into  a 
common  tincture  or  narrow-mouth  packing-bottle ;  two  perforated  dia- 
phragms of  the  size  of  the  cylinder, 
and  loosely  fitting  into  it ;  each  of 
these  has  a  small  ring  of  wire  sol- 
dered on  to  it  t(j  facilitate  its  re- 
moval. Sometimes  these  cylinders 
are  much  larger  at  the  top,  tapering 
towards  the  lower  end  (and  there 
is  an  advantage  in  this  shape  over 
straight  sides),  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely-perforated  tin 
plate  (the  finest  sold  is  not  objection- 
able), while  the  upper  may  be  made 
of  ordinary  tinned  iron,  pierced  with 
comparatively  large  holes.  Occa- 
sionally, the  lower  diaphragm  is 
soldered  to  a  very  small  tin  tube,  open  at  both  ends,  of  nearly  the  length 
of  the  cylinder,  near  the  top  of  which  is  a  ledge  on  which  the  upper  dia- 
phragm is  made  to  rest,  as  in  the  French  coifee-pot  and  in  the  air-tight 
displaccr  (Fig.  154) ;  the  object  of  this  is  to  allow  the  passage  of  air  from 
the  lower  or  receiving  vessel  into  the  top  of  the  cylinder.  A  brass 
stopcock  has  been  recommended  to  be  added  to  the  lower  orifice,  so 
that  maceration  can  be  eifected  in  the  percolator. 

The  Queensware  Displacer. — This  is  the  same  as  the  above  in  shape  ; 
the  material  is  more  cleanly ;  it  is  not  liable  to  corrosion  with  acid 
liquids,  nor  to  impart  a  black  color  and  metallic  taste  to  solutions  of  the 
vegetable  astringents. 

Lamp-chimney  Displacers. — No   form   of  apparatus  is   cheaper  for 


The  displacer,  with  upper  and  lower 
diaphragm. 
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Fig.  150.         Fip.  151. 


small  operations  than  ordinary  laiii|)-<'liininev.s,  eitlitT  plain  (Fi^.  152) 
or  Avith  hull)  (FiiT.  158).  Tiu-  smaller  end  of  tlieeliimney  is  lilled  with 
a  cork  eut  .so  lus  to  allow  the  live  ]>a.'<saii:i'  of"  the  li(|iii<l,  at  the  same  time 

that  it  all'ords  a  mechanieal  siipj)ort  to  the  mass, 
or  covennl  with  a  ])ieee  of  u;auze,  book-miLslin,  or 
other  eoai-se  fabric,  tied  .^ecnrely  by  a  .strintr  round 
the  chimney  near  its  lower  iHl«re,  and  a  little 
cai'deil  cotton  beinij;  })laced  on  it,  the  under  dia- 
])hrat:;m  Is  rendereil  comj)lete  ;  the  upper  one  may 
l)e  made  of  ])aj)er,  when  nece.s'sary,  as  before  de- 
S(  ribod,  or,  where  the  diameter  is  small,  mav  Ix? 
omitlfxl. 

These,  having;  no  i'unnel-.'ihaped  terminatiofis, 
fiain  rtisniiioor,  with  require  to  be  inserted  in  a  wide-mouth  bottle  ; 
nvo  diapiinig.ns.         ^j^^,  ^^.j^j^^j^  answers  the  j)urpose  should  be  selected 

and  always  kej^t  at  liand  ;  a  piece  of  thick  j)a.stcboard,  or  other  firm 
sub.<tance,  may  be  used  as  a  sujiport  for  an  a])[)aratus  of  this  descri})tion 
by  cutting  a  hole  in  it  of  the  required  size,  so  as  to  sus])end  it  over  a 


Porcfl 
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Fig.  152. 


Fig.  153. 


B 


Lainp-cliiimicy  displacor,  with  supports. 


Tin  di.'jplaocr  for  vola- 
tile liquids. 


dish,  or  by  the  aid  of  a  retort-stand  into  a  suital)le  jar  t)r  measure,  as 
shown  in  Figs.  152  and  153.  Lamp-chimneys  with  bulbs  arc  still  more 
convenient  in  this  respect. 

Fig.  154  represents  a  tin  displaeer  with  a  water-joint  near  the  top  for 
covering  and  j)r(!vcnting  evaporation  in  making  ethereal  or  other  very 
volatile  preparations ;  the  little  tube,  e,  serves  for  the  escape  of  the  air 
from  the  lower  vessel,  B,  so  as   to   equalize  the  atmospheric  pressure 
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lietween  the  top  of  the  air-tight  displacer  and  the  receiving  bottle  ;  the 
lower  diaphragm,  a,  is  soldered  on  to  the  top  of  this  tuhe,  and  the  upper 
dia])hragm  rests  on  it;  c  re})resents  the  gutter  into  which  the  top,  d,  fits, 
and  which,  being  filled  with  water,  constitutes  an  air-tight  connection. 
The  displacer  fits  into  the  narrow-mouth  bottle  either  by  the  aid  of  a 
cork  or  not,  as  the  case  may  require. 

The  form  of  percolator  devised  by  Dr.  E.  R.  Squibb  is,  perhaps,  the 


Fig.  155. 


most  complete  for  the  ])urpose  of  the  pharmacist  of  any  yet  described  ; 
it  is  represented  in  Fig.  155.  h,  percolator,  11|^  inches  deep  inside  meas- 
ure ;  5|  inches  diameter  at  top  ;  2  inches  diameter  at  bottom,  which 
should  be  flat;  a  rim  around  the  top  serves  to  strength  it;  the  uj)per 
edge  should  be  ground  flat  so  that  it  may  be  covered  perfectly.  The 
cover  is  best  made  of  heavy  sheet  india-rubber ;  a  section  about  one-third 
being  cut  nearlv  through  from  the  lower  side  forms  a  o-ood  hing-e.  e 
IS  the  well-tube  ;  /,  I,  siphon,  which  is  automatic  and  em})ties  the  well- 
tube.  For  a  full  description  of  the  method  of  mani})ulatiug,  the  reader 
should  consult  the  paper  in  Proc.  Avier.  Pharm.  Ass.,  vol.  xx.,  p.  182. 
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Fig.  156. 


Broken  Jiott/cs. — A  jxn'tion  of  the  l^rokcti  l)(>ttlo.^  in  a  shop  liave  the 
bottom  crack^'d  iiniforinly  oH",  whicli  is  likdv  to  od  iir  when  liot  liquids 
are  ])ourtil  into  thciii  ;  thcv  t'liniish  a  (yiiiulcr-shaiu'd  V('S.sl'1  not  unlike 
the  tin  displaeenient  ap])aratus  ahove  descrilK'd  (Fiji;.  154);  a  pi u^;  of 
cottou  is  u.sed  for  a  diaphra<!;ni,  as  in  the  case  of  the  funnel.  The  bot- 
toms of  bottles  may  be  erackcd  oil"  for  this  i)ur|)ose  by  passinji;  irradiiallv 
round  them  a  red-hot  rod  of  iron  in  (■(»ntaet  with  the  jjlass,  and,  when 
fraetui-eil,  removiui"-  the  sharp  edj>('  bv  a  file,  or  l)v  inserting:  the  bottle 
in  a  shallow  vessel  of  eold  water,  so  as  to  be  immersed  just  up  to  the 
line  to  be  fractured,  and  tillini;  it  nearly  to  the  same  line  with  water, 
then  pom'iui:;  in  a  sulHcient  quantity  of  oil  of  vitriol  suildculv  to 
raise  the  tem[)erature  on  tJic  inside,  the  bottom  will  getierally  drop 
out. 

Very  convenient  and  economical  jjlass  displacement  funnels  are  made 
of  various  sizes,  in  shai)e  like  a  broken  bottle,  but  thicker  and  more 
uniform,  ami  with  a  smooth  edge  at  both  ends;  the 
neck  is  drawn  out  with  the  view  to  inserting  into  a 
bottle,  and  the  cylinder  may  be  conveniently  covered 
with  a  suitable  piece  of  glass  when  desirable.  No 
diajihragms  accompany  the  apparatus ;  sponge,  cotton, 
or  broken  y-lass  beino;  used. 

Availing  ourselves  of  the  very  cheap  and  common 
production  of  syringes  from  glass  tubes,  which  extend 
to  one  and  a  quarter  inch  in  diameter,  and  can  be  fur- 
nished at  a  very  lo\v  price,  we  have  procureil  the  ap- 
paratus represented  in  Fig.  156.  It  is  a  glass  syringe 
of  the  largest  size,  without  the  piston  or  cap.  It  can 
only  be  used  for  small  oi)erations,  for  Avhich,  however, 
it  is  well  adajittxl.  In  treating  Spanish  flies  and  other 
substances  with  ether,  we  have  foiuid  it  convenient  from 
the  facility  with  which  the  top  can  be  corked  up,  pre- 
venting evaporation  ;  a  variety  of  preparations  may 
be  conveniently  made  with  the  syringe  pattern  dis- 
placer.  This  a})i)aratus  is  })arti('ularly  well  adapted  to 
})repariug  tincture  of  iodine.  See  paper  in  Amer.  Journ. 
P/iarm.,  July,  1883. 

Tlie  Glass  Funnel. — As  already  statcnl,  the  conmion 
funnel  furnishes  one  of  the  most  complete  forms  of 
dis])lacoment  apparatus.  A  j)oroas  diaphragm  inserted 
at  the  np])er  and  widest  portion  of  the  neck,  may  consist  of  a  piece  of 
moistened  sjionge,  of  cotton  or  of  tow,  but  a  jierforated  cork  covered 
with  a  disk  of  filtering  paper  is  |)referable,  M'hile  for  the  ])iu'jiose  of 
s|)r('a(ling  the  licpiid  over  the  surface  of  the  nuuss,  a  circular  ])iece  of 
porous  pa))er  or  of  cotton  cloth  will  serve  every  jnu'pose.  When  a 
straight  cylinder  is  used  the  swelling  of  the  solid  contents  of  the  dis- 
placer  during  the  ])rogress  of  its  satiu'atiou  with  tiie  menstrumn  fre- 
quently almost  arrests  the  ])assage  of  the  liquid;  l)ut  in  an  ordinary 
funnel  the  lateral  ])ressure  is  forced  in  an  u|)\vard  direction,  owing 
to  the  tapering  of  the  sides  of  the  funnel,  and  while  the  ma.ss  is  ren- 
dered sufficiently  compact,  it  is  not  so  conipresse<l  as  to  interfere  witii  the 


Small  syrinjye  pat- 
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Operation  of  capillary  attraction  and   the  displacement  resulting  from 
the  pressure  of  the  superincumbent  liquid. 

In  the  Pliarmacop(ei(i,  the  form  of  the  jx'rcolator  is  often,  though 
not  always,  designated  in  the  several  formulas.  \\'hen  ether  is  used  as 
a  menstruum,  cylindrical  percolators  are  dii'ected  to  be  ased.  When  a 
funnel  is  used,  a  circular  piece  of  muslin  or  of  lint  is  directed  to  be 
pressed  into  the  neck  by  means  of  a  cork  with  notched  sides,  but  in  all 
cases  a  similar  piece  of  muslin,  moistened  slightly  with  the  menstruum, 
Ls  directed  to  be  interjwsed  between  the  diaphragm  and  the  powder  to 
prevent  the  ])assage  of  the  fine  ])articles  of  the  latter. 

Receiving  Vessel. — For  reasons  that  will  more  fully  appear  when 
describing  the  management  of  the  process,  it  is  necessaiy  that  the 
receiving  vessel  should  be  of  such  size  as  to  hold  precisely  the  quantity 
it  is  proposed  to  make,  or  be  suitably  graduated  to  this  quantity.  A 
convenient  ])lan  adopted  in  the  school  of  practical 
pharmacy,  where  various  preparations  are  going  on 
at  the  same  time,  is  to  mark  upon  a  narrow  slip  of 
paper  the  name  and  quantity  of  the  preparation  about 
being  made,  and  paste  this  upon  the  receiving  vessel 
l)Gfore  commencing  the  process,  in  such  a  position  that 
when  the  required  quantity  has  passed  it  will  jiLst  reach 
the  top  of  the  slip  of  paper. 

It  is  convenient  for  common  purposes  to  keep  one 
or  more  graduated  bottles,  made  by  pasting  a  slip  of 
paper  longitudinally  on  the  bottles  marked  with  a  pen 
to  the  fSviij,  f5x,  f5xij,  Oj,  and  f.^xx  denojnina- 
tions,  as  shown  iu  this  cut,  or  in  cubic  centimetres; 
the  ])aper  may  be  rendered  rrapervious  to  moisture  by 
collodion  or  other  varnish. 
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The  Management  of  the  Process. — The  fol- 
lowing general  directions  describe  the  most  approved 

mode  of  conducting  percolation  : Oraduat<d  receiving 

Reduce  the  substance  to  a  uniform  powder  which 
will  pass  through  a  sieve  of  from  20  to  50  meshes  to  the  linear  inch 
(if  of  very  close  textiu-e  a  sieve  of  60  meshes  is  to  be  preferred) ;  now 
add  just  sufficient  of  the  menstruum  to  dampen  the  powder  without 
wholly  destroying  its  mobility;  this  usually  requires  from  one-fourth  to 
one-half  as  nuich  menstruum  as  p(jwder,  and  may  be  accomplished  on  paper 
Avithout  moistening  it.  Now  transfer  to  a  glass  funnel  or  other  cylin- 
drical vessel  with  a  porous  diaphragm,  and  pack  it  ^vith  little  or  much 
pj'assure,  according  to  its  tenacity'  or  disposition  to  adhere  (more  firndy 
when  alcohol  or  ether  is  the  menstruum  than  when  water  is  to  be  used); 
if  the  particles  of  the  moistened  powder  move  freely  on  each  other,  the 
packing  should  be  A^nth  as  much  force  as  a  glass  vessel  will  bear,  the 
whole  of  the  powder  being  introduced  at  once,  and  packed  with  a  pestle 
or  packing-stick.  The  percolator  being  now  properly  supported  with 
its  neck  in  a  marked  receiving  vessel,  the  whole  quantity  of  the  men- 
struum may  be  poured  on,  or  to  the  capacity  of  the  funnel,  and  the 
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process  allowe<l  to  prcx'ocd  to  coiiiplotion.  The  li(|ui(l  must  not  be 
allowcil  to  pas'^  more  ra])i(lly  than  l)y  <ln>j)s,  and  where  a  eontinuous 
stream  runs  from  the  extremity  it  is  an  iiulieation  of  tlie  necessity  ot' 
more  thorou<^h  paekiuLC.  In  most  ca-ses  this  may  he  remeiUed  hy  eork- 
inu;  up  the  tubule  of  the  funnel  and  allowiufj  the  mays  to  become  more 
eom[VK't  by  swelling,  or  it  may  be  neeessary  to  remove  and  repack  the 
mass. 

Instances  in  which  ether  or  strong  aicolu)!  is  used  as  tiie  menstruum, 
tmpiently  constitute  exceptions  to  the  ride  of  passing  by  drops  ;  in  these 
the  operator  will  use  his  judgment  as  to  repassing  the  licpiid,  being  (care- 
ful that  the  strength  is  fully  and  c()mi)letely  extracted  by  the  quantity 
of  liquid  remaining  in  the  preparation  when  completed. 

In  the  prwess  of  packing  the  nioistentHl  powder  into  the  cylinder, 
reference  miLst  be  had  to  the  nature  of  the  substance  in  hand  and  the 
menstriunn  ;  the  rule  seems  to  be  that  the  firmness  of  the  package  should 
be  inversely  as  the  solvent  and  softening  power  of  the  liquid  upon  the 
solid  under  treiitment. 

When  a  substance  in  a  suitable  powder  has  been  damj)cncd  and 
|)roperly  packed  in  a  percolator,  so  that,  on  the  addition  of  the  liquid 
above,  it  passes  drop  by  dro]i,  and  the  first  portions,  being  retiu'iial,  give 
a  clear  and  very  strong  preparation,  the  la^f  portions  of  liquid  shoiifd  pa.<i>t 
almod  destitute  of  the  soluble  principles  contained  in  the  drug.  This  is 
the  clearest  indication  of  the  success  of  the  manipulation,  and  obviates 
the  necessit}^  of  any  means  of  expressing  the  last  portions  of  liquid  from 
a  porous  mass. 

In  making  preparations  by  dis])lacement,  we  should  aim  by  skilful 
manipulation  to  extract  nearly  all  from  the  drug  that  is  soluble,  before 
reaching  the  measure  indicated  in  the  formula;  the  last  addition  will  then 
serve  to  displace  the  last  portion  held  by  the  dregs,  and  to  dilute  the 
liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  saturated 
with  the  strongest  portion  of  the  liquid,  which  is  wasted  unless  some 
means  of  expression  are  resorted  to ;  but,  if  the  dregs  be  thrown  upon 
a  filter  and  drained,  and  a  portion  of  the  menstruum  poured  u])on  it,  the 
last  drop  may  sometimes  be  displaced  without  a  resort  to  the  trouble- 
some process  of  expression. 

If  the  liquid  thus  added  to  the  dregs  is  different  from  the  menstruum 
originally  employed,  and  especially  if  it  is  a  heavier  li(pud,  it  is  liable 
to  mix  with  it,  and  sometimes  rasults  in  injury  to  the  ])rcparation.  By 
adding  about  one-third  less  of  the  displacing  liquid  than  the  supposed 
quantity  of  menstruum  remaining  in  the  dregs,  this  inconvenience  is 
generally  obviated. 

In  the  ])re])aration  of  tinctures  in  which  the  last  ])ortions  cannot  be 
recovered  by  adding  water  on  to  the  top  of  the  (ylinder,  and  in  making 
large  quantities  of  extracts  with  strong  alcohol,  the  considerable  loss  of 
the  alcohol  calls  for  the  use  of  a  press.  Convenient  scTew-presses  are 
made  in  the  cities,  and  sold  at  moderate  prices;  those  shown  in  the 
chapter  on  Expi'cssion  and  Juices  are  well  adaj)ted  to  the  object  in 
view. 
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Fig.  158. 


Solution  of  Gum  Resins,  etc.,  in  Displaeement  Apparatus. — Vegetable 
prodiu^ts  of  this  class  are  usually  so  soluble  iu  the  menstrua  employed 
for  theh'  extraction  as  to  render  it  a  matter  of  little  importjuice  whether 
they  are  treated  by  maceration  or  percolation.  They  should  be  thor- 
oughly divided  iu  order  to  expose  an  extended  surface  to  the  action  of 
the  liquid,  and,  if  dissolved  by  percolation,  should  be  mixed  with  an 
equal  bulk  of  sand  to  facilitate  the  process.  Tinctures  of  this  class 
made  by  maceration  require  to  be  filtered  to  free  them  from  impurities 
suspended  in  them,  the  necessity  of  which  is  obviated  when  they  are 
made  by  percolation. 

Continuous  percolatioii  may  be  accomplished  by  the  following  auto- 
matic arrangement,  which  is  adapted  equally  to  filtration  : — 

A  bottle  or  globe,  capable  of  containing  the  quantity  of  menstruum 
necessary  to  complete  the  preparation,  is  fitted  with  a  perforated  cork,  in 
which  is  inserted  a  glass  tube  of  such  length  as  that,  being  inverted  over 
the  percolator,  the  tube  will  descend  below  the  surface  of  the  liquid 
contained  in  it.  The  lower  end  of  the  tube  should  have  a  short  curve 
turned  on  it ;  the  bottle  or  globe  being  filled  and  arranged  in  this 
manner  will  not  discharge  any  of  its  contents  into  the  percolator  until 
the  surface  of  the  liquid  contained  in  it  falls  below  the  extremity  of  the 
tube  ;  a  bubble  of  air  will  then  pass  up  into  the  bottle,  and  a  correspond- 
ing portion  of  the  liquid  will  descend.  In  this  way,  the  supply  in  the 
j)ercolator  will  be  kept  up  until  the  bottle  has  emptied  itself;  and,  if 
the  quantity  of  the  liquid  has  been  accurately 
estimated,  the  preparation  will  be  finished  with- 
out further  attention. 

Instead  of  having  merely  a  straight  piece  of 
tube  inserted  in  the  mouth  of  the  bottle  from 
which  the  liquid  is  supplied,  two  tubes  may  be 
used,  as  shown  in  Fig.  158.  In  this  case,  the 
afiiux  tube  a  is  turned  up  at  the  end,  as  recom- 
mended above,  and  as  the  liquid  runs  out  here 
air  enters  at  b.  The  surface  of  the  liquid  into 
which  a  is  immersed  must,  however,  be  so  far 
below  the  lowest  point  of  b  as  to  enable  the  air 
to  depress  the  liquid  in  the  external  ascending 
part  of  h,  and  thus  to  enter  the  bottle. 

The  size  of  the  tubes  must  be  also  so  arranged 
that  the  liquid  will  not  run  from  «  unless  the 
orifice  of  the  tube  be  in  contact  with  the  contents  of  the  filter,  so  that 
the  cohesive  attraction  of  the  liquid  may  overcome  the  capillary  attrac- 
tion. 

The  rationale  of  the  process  of  percolation  is  very  similar  to  that  of 
filtration  ;  both  are  due  to  capillary  attraction.  In  ordinary  filtration, 
the  capillarity  of  the  paper  causes  the  absorption  of  a  certain  quantity 
of  liquid,  but  on  more  than  enough  to  wet  it  being  added,  the  pressure 
of  this  drives  out  the  first,  taking  its  place,  and  so  on.  Precisely  the 
same  thing  occurs  in  percolation ;  a  porous  substance,  being  saturated 
with  any  liquid  for  which  it  has  an  affinity,  will  yield  this  up,  if  a  por- 
tion of  liquid  be  poured  on  above,  from  the  force  of  gravitation  merely; 


Bottle  for  continuous  flltra- 
tiou  and  displacement. 
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aud  hence,  in  pi-oportioii  ti)  tlu'  liei<i-ht  of"  the  eoliunii  of  li(jnid,  other 
things  l>ein»:-  ('([luil,  will  be  the  nipitlity  ol"  the  proees'^. 

Tile  tact  that  alcohol  tind  ether  )>ass  throiitrh  most  |)laiits  so  much 
more  nipidly  than  water  i.<  due,  perhaps,  in  part  to  these  liquids  being 
less  forcibly  held  by  this  species  of  attracti(»n,  l>ut  niaiidy  to  their  dis- 
solvini;  less  freely  the  organic  ])roxinuite  pi-inei|)les  most  aliounding  in 
plants,  and  Avhieji  render  acpieous  li(.[uids  so  thick  and  viscid  ;l^  to  jkjjss 
with  dilliculty. 

Wri/  porou.s  drucjK,  such  as  rhubarb,  senna,  s(|nill,  gentian,  hyoscya- 
nius,  and  othei*s  containing  a  large  j)roportion  of  extractive  matters, 
cannot  be  conveniently  treatwl  by  <li>j)lacenient  with  wine  or  ]i(|nids 
(•ontaining  a  considerable  proportion  ol"  water,  owing  to  their  jiowcriul 
caj)illarity  ;  in  treating  these,  either  by  water,  diluted  alcohol,  or  dilutwl 
acetic  acid,  the  following  points  are  to  be  observed : — 

a.  The  powder  nmst  not  be  too  fine,  though  uniform.  The  Phar- 
viacopiri((  directs  for  aconite,  to  be  treated  with  alcolif)l,  a  powder  which 
would  ])ass  through  a  sieve  GO  meshes  to  the  linear  inch  (fine) ;  or  in 
instances  where  diluted  alcohol  is  used,  40  meshes  (moderately  coarse), 
as  nutgall ;  for  squill  treated  either  with  diluted  alcohol  or  diluted 
acetic  acid,  30  meshes  (moderately  coarse). 

h.  The  coai'se  powder  must  be  thoroughly  moistened  ^ith  the  men- 
struum before  being  introduced  into  the  percolator ;  it  must  be  at  first 
rather  loosely  packed,  otherwise,  being  swelled  very  nmch  on  the 
absorption  of  the  liquid,  it  may  become  too  tight.  The  common  funnel 
is  to  be  preferred  under  these  circiwiistances. 

c.  When  the  process  proceeds  with  difficulty,  f"i-om  the  causes  above 
described,  or  from  otherwise  defective  manij)ulation,  it  may  be  partly 
obviated  by  adding  a  considerable  column  of  the  menstruum  above  the 
mass;  this,  acting  by  hydrostatic  pressure,  forces  the  liquid  through 
with  increased  facility. 

fJ.  Tijue  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty ;  after  the  fii-st  portions  of  the  liquid,  which  pass  so  slowly 
from  being  highly  charged  with  the  soluble  j)rinci])les,  and  from  the 
continued  swelling  of  the  poM'der,  the  remainder  will  often  come 
through  more  njadily,  increasing  in  rapidity  to  the  end. 

c.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as  in 
that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  directed 
fttr  making  fluid  extract  of  senna,  fluid  extract  of"  ])iuk-root,  syrup 
of  seneka,  comjxnuid  syrup  of  squill,  and  some  other  jirepiu'ations, 
on  account  of  the  difficulty  of  conducting  the  ])ercolation  with  water 
alone. 

^er^/  Chmpacf  Driir/s. — Seeds  and  other  parts  of  ]>lants,  when  of  close 
texture,  not  readily  penetrable  by  menstrua,  may  recjuire,  as  directed  in 
the  case  of  tincture  of  nux  vomica,  that  the  finely  ])owdered  drug  be 
sul)jected  to  jirolonged  elevation  of  temperature  in  contact  with  the 
menstiuum,  previously  to  ])ei'colation.  And  the  instances  are  frequent, 
not  oidy  in  prej)aring  fluid  extracts,  but  also  tinctures,  that  owing  to 
failure  to  extract  the  whole  strength  of  the  drug  with  the  (juantity  of 
menstruum  ordertid,  it  becomes  necessary  to  continue  the  process  and 
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Fig.  159 


evaporate  the  excess  of  the  menstruum ;  in  such  cases,  special  care  must 
be  taken  to  preserve  the  proper  alcoholic  strength  of  the  preparation  by 
allowing  for  the  greater  proj)ortional  loss  of  the  more  volatile  ingredient, 
and  to  prevent  the  deterioration  of  the  preparation  by  heat,  by  the  pre- 
caution almost  invariably  dire(;ted  in  the  Phannacopceio ,  of  setting  aside 
the  first,  more  concentrated,  part,  evaporating  the  last  portion  only,  and 
finally  mixing  the  liquors. 

For  percofafioii  irifh  dfic.r,  an  ingenious  apparatus,  inventetl  by  Prof. 
Mohr,  is  figured  in  his  work.  It  combines  the  advantages  of  a  good 
air-tight  displacer  with  that  of  a  still  for  recovering  the  ether ;  it  is, 
however,  a  complex  apparatus,  and  rather  troublesome  to  use. 

For  ])ercolation  at  ordinary  temperatures,  especially  where  a  small 
amount  of  the  medicinal  substance  is  to  be  treated  with  ether,  a  common 
displacer  may  be  used,  care  being  taken  to  cover  it  and  the  receiving 
vessel,  to  prevent  evaporation ;  a  narrow  lamp-chimney,  fitting  below 
into  a  wide-mouth  bottle,  will  be  found  to  serve  a 
good  purpose,  or,  it"  large  enough,  a  syringe  pat- 
tern displacer.  An  adapter,  such  as  is  used  in  retort 
operations  (Fig.  159,  A),  may  be  inserted  through  a 
perforated  cork  into  a  convenient  bottle,  the  top 
being  covered  with  a  })iece  of  bkidder  pierced  with 
pin-holes,  or  fitted  rather  loosely  with  a  cork  to 
])revent  evaporation. 

Fig.  159  represents  two  forms  of  displacers  for 
ether  and  other  volatile  liquids ;  A  is  an  adapter. 
The  tube,  (',  is  drawn  out  into  a  fine  point,  so  as  to 
admit  the  passage  of  the  air  without  favoring  evap- 
oration. E  represents  a  notched  cork  diaphragm  ; 
F,  a  broken  retort  beak,  suited  to  similar  opera- 
tions. 

The  ap})lication  of  a  vacjuum  to  promote  the  ra- 
pidity of  percolation  is  an  important  improvement 
in  certain  cases,  and  several  very  ingenious  forms 
of  api)aratus  have  been  contrived  by  the  French 
with  this  end  in  vie^v  ;  [)erhaps  the  best  of  these  are 
the  coifee^pots,  in  which  the  pressure  of  steam  is  first 
brought  to  bear  in  penetrating  the  mass  with  thj 
hot  liquid,  and  then,  by  the  withdrawal  of  the 
source  of  heat,  the  steam  is  immediately  condensed, 
creating  a  \-acuum  which  hastens  the  downward 
passage  of  the  liquid.  In  using  Smith's  steam 
displacer,  though  at  no  time  a  very  complete  vacuum 
is  formed,  yet  this  })rinciple  comes  into  pla}',  and 
undoubtedly  facilitates  the  percolation  of  the  mass 
under  treatment,  in  the  same  way  that  it  oj)erates  m  a  vacuum  displacer. 
10 


Extemporaneous  glass 
displacers. 
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CHAPTER    IV. 

EVAPORATION. 

THIS  process  is  employed  iu  the  j)reparation  of  most  of  tlie  extracts, 
iluid  extracts,  aud  syrups,  and  in  the  concentration  of  solutions 
generally. 

AVhen  the  h'quid  under  treatment  is  brought  to  its  boiling  point,  so 
that  the  formation  of  vapor  is  upon  the  inner  siu'face  of  the  containing 
vessel, -whence  it  escapes  by  its  elasticity  through  the  body  of  the  liquid 
in  bubbles,  the  ])rocess  is  termed  ehuUHlon;  but  'vvhen  the  liquid  does 
not  reach  its  boiling  point,  and  the  temperature  and  other  circumstauces 
are  such  that  it  is  liberated  in  the  form  of  vapor  without  disturbance, 
directly  from  the  sm'faee  exposed  to  the  air,  it  is  termed  evaporation. 

Evaporation  and  the  lawsAvhich  control  it  should  claim  fii-st  attention, 
as  its  ])roper  understanding  will  enable  us  to  perform  those  processes 
wliich  depend  upon  it  more  successfully. 

The  most  important  circumstances  to  be  observed  are  the  extent  of 
surface,  the  character  of  the  space  into  which  the  vaj)or  evaporates,  the 
shape  of  the  vessel  in  which  the  evaporation  is  conducted.  The  surface 
exposed  should  be  large  when  rapid  evaporation  is  desired,  and  the  depth 
of  the  liquid  should  not  be  great.  The  space  into  which  the  liquid  evap- 
orates should  be  kept  free  from  the  vapor,  either  by  removing  it  by  a  cur- 
rent of  air  or  by  condensing  the  vapor,  if  it  be  desirable  to  obtain  the 
volatile  ])roduct.  To  secure  the  best  results,  the  process  of  condensing 
the  vapor  is  preferable,  as  the  liquid  is  then  less  subjected  to  the  action 
of  heat  and  the  injm'ious  effects  of  atmospheric  contact.  If  the  evap- 
oration is  conducted  in  a  vacuum,  it  has  been  ascertained  that  the  liquid 
will  boil  at  140°  F.  lower  tenq)erature  than  Avhcn  subjected  to  the  ju'cs- 
sm'c  of  the  atmosphere.  If  the  evai^oratiou  is  eliected  below  the  boiling 
point,  the  extent  of  surface  exposed  to  the  air  is  the  more  controlling 
influence,  temperature,  pressure,  and  other  conditions  l)eing  similar;  but 
if  the  evaporation  proceeds  above  the  point  of  el)ullitiou,  then  the  extent 
of  surface  exposed  to  the  fire  or  source  of  heat  determines  the  rate  of 
evaporation.  Dr.  Ure  states  that  a  foot  of  fire  surface  cvajiorates  725 
grains  of  water  per  minute,  aud  this  without  relation  to  the  surface  ex- 
posed to  the  air. 

Tlie  efllect  of  reducing  the  tciiqiorature  below  the  boiling  ])oint  is 
exhibited  l)y  the  following  ascertained  rates  of  evaporation  :  at  212°  F. 
the  rate  of  evaporation  mav  be  represented  as  1,  at  180°  F.  as  i,  at 
150°  F.  as  I,  at  125°  F.  as  |,  at  100°  F.  as  Jg  ,  at  79°  F.  as  i^. 

In  eva])orating  saline  solutions,  reference  should  be  had  to  the 
j)rescnce  or  absence  of  volatile  constituents,  or  the  liability  to  decora- 
position  at  elevated  temperatures ;  but,  as  a  general  rule,  the  most  rapid 
evaporation  is  preferable. 


EVAPORATION. 


147 


Extracts  are  to  be  evaporated  in  shallow  vessels,  which  should  be  of 
porcelain  or  well-tinned  iron   or  copper.     Fig.  160  represents  an  ordi- 
nary evaporating  dish  of  Berlin  ware,  whir-h  p-     ica 
is  the  best  material. 

The  long  cxjwsure  of  vegetable  solutions  to 
a  moderate  heat,  besides  being  tedioiLS,  is  liable 
to  the  objection  in  certain  cases  of  exposing 
the  proximate  constituents  for  too  long  a  period 
to  the  oxidizing  influence  of  the  air,  sometimes  allowing  of  the  acetous 
fermentation. 

The  liquid  to  be  evaporated  should  preferably  be  divided  into  smaller 
portions,  and  each  reduced  separately  till  highly  concentrated :  then 
these  may  be  mixed.  By  this  means,  no  one  portion  is  long  kept  under 
the  unfavorable  circumstances  of  an  elevated  temperature  and  exposure 
to  the  air. 

In  many  preparations,  i)articularly  the  fluid  extracts  and  some  syrups, 
the  process  is  directed  to  be  carried  to  a  certain  point  indicated  by  the 
(juanfifjf  of  the  concentrated  liquid.  To  facilitate  the  determination  of 
this  without  removing  the  liquid  from  the  evaporating  dish,  two  methods 
are  resorted  to :  the  dish  may  be  tared  and  from  time  to  time  placed 
upon  the  balance  until  it  reaches  the  required,  weight  previously  ascer- 
tained, or  a  suitable  slip  of  wood  is  previously  marked  Avith  a  notch  at 
the  point  reached  by  the  required  quantity  of  liquid,  and  this  being 
inserted  perpendicularly  in  the  liquid  will  indicate  the  point  to  arrest 
the  evaporation. 

The  different  modes  of  applying  heat  for  the  purposes  of  evaporation, 
are:  1st.  Directly  by  exposing  the  containing  vessel  to  the  source  of 
heat.     2d.  By  a  sand-bath.    3d.  By  a  water-bath.     4th.  By  a  steam-bath. 

Whenever  a  vegetable  solution  is  evaporated  by  a  direct  application 
of  heat,  it  should  be  at  such  an  elevation  from  the  furnace  or  lamp,  as 
not  to  be  touched  by  the  flame,  so  that  the 
heat  should  be  conununicated  only  by  radia- 
tion. When  the  heat  is  under  perfect  con- 
trol, as  in  a  gas  furnace,  and  the  process  is 
watched,  this  plan  may  be  substituted  for 
the  use  of  a  water-bath  with  the  advantage 
of  the  liquid  being  raised  to  the  boiling 
point  or  depressed  belo^v  it  at  pleasure. 

Fio;.  161  shows  an  arrangement  for  the 
direct  application  of  radiated  heat  in  evap- 
oration ;  a  is  a  diaphragm  of  wu'e  gauze 
j)laced  between  the  evaporating  dish,  b,  and 
the  source  of  heat,  c,  Avhich  spreads  the 
flame  and  prevents  its  contact  with  the  dish, 
tiiough  brought  closely  together ;  the  diaphragm  a.  may  be  omitted  in 
Jising  a  gas  furnace,  as  the  flame  is  then  vmder  control  by  regulating  the 
jet. 

The  sand-bath  is  seldom  employed  in  the  preparation  of  extracts, 
possessing  no  advantages  over  the  cai'efully  regulated  direct  application 
of  radiated  heat.     The  water-bath  is  directed  in  all  the  officinal  proc- 


Fig.  161. 


|llli'qilll1ll!IH'Jlil!lllilllM!l!!?H 
Application  of  radiated  heat. 
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eases,  for  the  preparation  «ii'  extniets.  Whatever  means  may  he  resortcnl 
to  for  I'tfeetinL:;  the  i-oncciitnition  ot"  vegetal )U'  sohitions,  with  a  view  to 
the  preparation  ol"  extracts,  they  slionld  lie  iinally  evaporated  to  tlie 
proper  (•(•nsisteiice  with  !i,reat  care,  and  a  watcr-hatli  lurui>hes  a  means 
of  ettntroilintr  tlie  temperature,  especially  ada|)tcd  to  unskillful  and  in- 
(•\j»erieneed   jx-rsons. 

The  stcam-harh  is  the  most  cliiiihie  means  ot"  applviuLC  heat  for  the 
jtui'posvs  imder  discussion,  althouiih  it  is  conlined  to  the  lew  who  maim- 
faeture  phai'maceutical  |)reparations  on  a  lai-^e  scale.  One  dilUrcnce 
Ix'twecn  a  steam-hath  and  a  water-hath  consists  in  the  i'acilitv  of  tin- 
a|)|>lication  of  pressure  to  the  steam  in  the  one  ease  and  not  in  the  other. 
The  temperature  oi"  steam,  a.>  ah-eady  stated,  hears  a  rcmarkahlc  rela- 
tion t<»  the  pressure  under  wliich  it  is  maintained  ;  steam  under  pressui-e 
of  five  pounds  to  the  scpiarc  inch  is  at  a  temperature  of  226°,  which  is 
about  as  hi<2:h  a.s  can  be  safely  employed  iu  making  extracts;  lus  the; 
H(|uid  will  boil  at  this  temperature,  of  coin'se  the  evaporation  is  more 
lapid  than  ordinary  suri'ace  evaj)oration,  and  yi't  the  containing  vessel 
is  not  so  hot  as  in  ordinary  cases  of  the  direct  application  of  heat.  The 
tact  that  the  temj)eratin'e  of  steam  under  pressure  is  liable  to  tlie  oljjec- 
tion  of  injiu-ing  the  vegetable  priiicij)Ies  in  solution  has  induced  ajuodi- 
fication  of  the  steam-bath  so  as  to  give  it  more  the  character  ol'  a 
water-bath,  though  with  the  advantages  of  conducting  and  eonnnuni- 
<ating  heat,  which  apply  so  peculiarly  to  steam. 

A  desimble  apparatus  is  a  hemis])herical  iron  biusin,  perforated  by  a 
pi|)e  through  which  the  steam  is  introduced,  and  another  for  the  exit 
oi"  the  condensed  water  into  a  wit-te-pipe.  The  steam-pij)e  eomnumi- 
cates  Avith  the  boiler  iu  which  steam  is  generated  for  all  the  processes  in 
the  establishment,  and  several  steam-baths  stand  out  in  the  room,  in 
convenient  ])ositions,  and  are  adapted  by  rings  of  various  diameters  to 
any  of  the  vessels  in  which  it  is  desirable  to  conduct  the  several  evap- 
orations. 

Fig.  162. 
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Fig.  Ifi'i  shows  an  ajtparatns  consti-uct<-d  from  an  ordinary  galvaniztn] 
iron  sink  and  gas-|)ij»e,  which  fiunishcs  an  extended  evaporating  sui-- 
faw' ;  the  \i'\pe  is  three-fourths  of  an  ineli    in  diameter,  and  arranged 
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horizontally  in  folds,  the  ends  of  the  pipe  being  introduced  through 
holes  of  appropriate  size  drilled  in  the  end  of  the  vessel,  and  well  coated 
when  the  apparatus  is  galvanized.  The  vessel  may  be  partially  filled 
with  sand,  on  which  beakers,  flasks,  and  other  ap})aratus  may  rest,  or 
they  may  bo  placed  du-ectly  on  the  coil  of  pipe;  or,  should  it  be  desired, 
a  current  of  cold  water  can  be  turned  into  it  and  the  coil  when  attached 
to  a  still  be  used  as  a  condenser. 

In  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure  is  so 
regulated  that,  as  the  solution  becomes  inspissated,  the  degree  of  heat 
can  l)e  diminished.  Near  the  conclusion  of  the  process  the  extract  is 
sometimes  withdraMii,  and  poured  in  thin  layers  on  plates  of  glass, 
which  are  placed  in  a  drying-roora  or  closet,  and  subjected  to  a  current 
of  warm  and  dry  air,  till  sufficiently  hard. 

The  most  perfect  form  of  apparatus  for  the  joreparation  of  extracts, 
is  a  combination  of  the  steam-l^ath  with  a  vacuum  pan.  A  suitable  air- 
tight boiler  is  connected  with  an  air-pump  worked  by  machinery,  which, 
by  removing  the  pressure  of  the  atmosphere  from  the  liquid  placed  in 
it,  lowers  the  boiling  point,  and  greatly  increases  the  rapidity  of  evap- 
oration, even  at  a  tenn)erature  of  120°  to  140°  F.  The  air  being  ex- 
cluded, the  principal  objection  to  the  long  continued  evaporation  of 
\'egetable  solutions  is  also  removed.  In  the  absence  of  facilities  for 
evaporation  in  vacuo,  the  advantage  of  apparatus  for  distillation  in 
concentrating  vegetable  juices  and  infusions  should  not  be  overlooked. 
The  head  oi'  the  still  becoming  full  of  steam  excludes  the  air  for  the 
most  jiart,  and  the  condensation  of  the  steam  in  the  cooler  brings  about 
a  pai'tial  vacuum  which  favors  rapid  evaporation. 

In  most  establishments  for  the  manufactm'e  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  their  concentration,  and  their 
products  are  generally  considered  to  furnish  proof  of  the  superiority'  of 
this  mode  of  evaporation  over  that  accomplished  under  ordinary  circum- 
stances of  pressure  and  exposure  to  the  air ;  this  is  especially  the  case 
with  those  known  as  the  narcotic  extracts. 


CHAPTER    V. 

DISTILLATION  AND  OTHER  PROCESSES  OF  SEPARATION. 

THE  process  of  distillation,  the  reverse  of  evaporation  in  its  applica- 
tions, is,  like  it,  designed  to  separate  the  volatile  from  the  fixed 
ingredients  in  a  solution.  While  in  evaporation  the  object  is  to  dissi- 
pate and  reject  what  is  volatile,  preserving  and  retaining  wdiat  is  com- 
paratively fixed,  in  distillation  the  volatile  ingredient  is  to  be  secured. 
To  distil  a  solution,  it  is  first  converted  into  vapor  by  the  application 
of  heat,  and  the  vapor  is  then  condensed  in  a  separate  part  of  the  ap- 
paratus. 
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In  a  work  of  the  tlcsiijn  and  .scope  of  the  present,  any  elaborate  de- 
scription of  the  a])paratus  used  in  distillation,  and  the  uhkIc  of  conduet- 
inii-  (he  proces-;  on  a  larire  scale,  would  he  (piite  snpcrHuous.  The  uses 
of  the  siill  ill  the  nianulactin-e  ol"  s|)irituons  ]i(|U«>rs,  spirit  of  turjien- 
tine,  and  eoal-oil  of  conuneree,  and  in  the  rectilii-ation  of  tiiese,  and  of 
petroleum,  and  in  various  other  branches  of  manufacture,  are  anionp; 
the  most  important  subjects  connci-tcd  with  chcmii-al  technolo<;y,  and 
occupy  a  prominent  place  in  works  on  that  subject. 

It  should  be  remembered  in  i)erforminii|;  distillations  that  the  larj!;est 
({uantity  of  li(iuid  that  can  be  drawn  olf  in  a  <^iven  time  is  not  to  be 
retixii'ded  as  the  most  desirable  result;  the  specific  gravity  of  the  spirit 
obtained  nuist  also  be  i-onsidcred.  If  the  heat  be  too  i>:reat,  more  of  the 
less  volatile  portions  will  pass  over  and  the  (Ustillate  be  less  desirable  for 
future  use,  while  the  licpiid  remaining;  in  the  still  will  be  objectionably 
strong  in  spirit.  For  this  reason  the  refrigeration  nuist  be  attended  to. 
The  condensation  of  li(juids  of  alcoholic  or  ethereal  character  should  be 
conducted  at  such  temperatures  it-*  will  permit  the  less  volatile  matters 
associated  with  them  to  flow  back  to  the  still  while  the  stronger  spirit 
passes  on,  to  be  fully  refrigerated,  and  then  kept  for  the  ase  designed. 
AA'ithout  thorough  refrigeration  great  loss  of  material  nuist  necessai'ily 
occur,  and  serious  accidents  have  happened  from  the  vapor  of  volatile 
liquids  impregnating  the  apartment  in  consequence  of  deficient  rel'rig- 
eration. 

Distillation,  when  conducted  in  a  small  way,  is  generally  accomplished 
by  the  use  of  glass  retorts,  with  or  without  receivers  or  other  means  of 
condensation. 

Fig.  163. 


Fig.  163  exhibits  a  ])lain  retort  with  an  adapter,  a,  by  which  it  is 
connected  Avith  a  tubulated  receiver,  b,  thus  furnishiug  the  two  condi- 
tions of  an  apparatus  for  distillation  (see  page  151) — a  vessel  for  heat- 
ing a  liquid  to  be  distilled,  and  a  surface  to  be  refrigerated  for  the 
condensation  of  the  vn]ior  formed. 

The  suhstance  to  be  tUstilled  being  introduced  into  the  retort  and  heat 
ap]>lied,  the  vapor  given  off  passes  at  once  into  its  beak  or  neck,  and, 
if  this  is  not  refrigerated,  into  the  receiver.  In  some  cases,  particularly 
in  treating  very  volatile  li<|uids,  it  is  found  more  convenient  to  apply 
cold  directly  to  the  beak,  as  in  Fig.  164,  in  which  ])ieccs  of  linen  or 
cotton  cloth,  folded  several  thicknesses  and  laid  lengthwise  on  the  beak, 
are  kept  constantly  Met  by  the  dropping  of  wtiter  from  a  fiuinel  suspended 
alx)ve  it.  At  the  point  a,  below  the  lower  edge  of  tho  Avet  cotton,  a 
piece  of  lampwick,  or  waxed  string,  is  tied  tightly  round  the  beak,  to 
conduct  off  the  descending  water.  The  receiver  here  shown,  though 
not  tubulated  as  in  the  other  plate,  is  quilled  or  drawn  out  into  a  fine 
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tube,  which  enters  the  receiving  vessel  below ;  this,  being  fully  refrig- 
erated, insures  the  complete  condensation  of  the  liquid. 


Fig.  164. 


Fig.  165. 


Retort  with  quiUed  receiver. 


Distillation  with  tubulated  retort  and  receiver. 


When  the  liquid  to  be  distilled  will  condense  at  a  moderate  elevation 
of  temperature,  the  mode  of  refrigeration  last  mentioned  Ls  conducted 
without  the  use  of  a  receiver,  the  distillate  being  collected  directlv  from 
the  beak  of  the  retort,  from  which  it  drops  as  fast  as  it  accumulates. 
Sometimes  the  receiver  is  refrigerated,  and*  not  the  beak  of  the  retort, 
and  this  is  perhaps  the  most  common  arrangement  for  retort  distillation. 
It  is  shown  in  Fig.  165,  which  represents  a  tubulated  retort,  a  common 
flask  adjusted  to  it  as  a  receiver,  and  set  into  a  basin,  which,  by  being 
kept  filled  with  water,  would  also  facilitate  the  refrigeration  of  the 
flask  by  wet  cloths  laid  upon  it.  Where  this  aiTangement  is  adopted, 
care  should  be  taken  not  to  secure  the  beak  of  the  retort  tightly  into  the 
neck  of  the  receiver,  in  which  case  the  expansion  of  the  heated  air  and 
vapors,  on  commencing  the  operation,  would  lead  to  a  ruptiu'e  of  some 
part  of  the  apparatus. 

The  plain  retort  is  almost  superseded  of  late  years  by  the  tubulated, 
which  has  the  advantage  of  allowing  the  more  ready  introduction  of 


Fig.  166. 


Fig.  167. 


Tubulated  retort. 


Grummet. 


substances  to  be  distilled,  and,  by  loosening  the  stopper,  the  prevention 
of  accidents  from  the  too  great  tension  of  the  vapor,  and  from  the  too 
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su(l(l(Mi  ret"ri<i:t'ratiou  of  tlie  rotort,  which  would  cause  some  (H)niK'nsetl 
distillate  t<t  flow  hack,  endaii«rcrinir  the  sjifety  of  the  retort. 

\  little  rin*;,  made  frc<|uciitly  oi'  straw  and  hound  with  twin(>,  known 
to  chemists  as  a  *i;rumiMct,  riirni>hes  an  excellent  rest  for  Hasks  and 
retorts,  which  would  he  likely  to  he  fracturetl  if  set  uj)ou  any  suhstance 
that  conducts  heat  raj)idly,  A  recent  im])rovement  in  this  article, 
shown  in  Fiir.  1(J7,  is  to  make  it  of  India-nilther  hose  joined  hv  jkus^- 
inji:  the  two  ends  fiver  a  j)lni;  of  wikkI  which  tits  tij^htly  into  it.  To 
make  it  more  siitisfactorv,  however,  three  short  transverse  sections  of 
similar  hose,  of  a  size  sufficiently  lar^e  to  pjtss  over  the  hose  composing; 
the  rini::,  are  j>laced  one  over  the  Joint  and  the  othei*s  at  e(|ual  distaiu^s 
aj)art.  This  arran*j:;ement  p(  rmits  a  circulation  of  air  round  the  hottom 
of  the  fliL^k,  or  if  the  flask  is  j)lace<l  in  a  water-hath  a  constant  yet  (juiet 
circulation  of  fluid  Uiki^  place  around  it.  For  a  full  description,  see 
paj)er  of  Dr.  S(juihh  in  J*rocee(Ji)if/s  of  Amer.  Phann.  Assoc,  for  1.S73. 

Fijr.  16S  represents  the  well-known  TJchiir's  condenser,  ■which  may 
be  constructed  on  a  variety  of  })atterns,  and  of  dillcrcnt  materials. 

It  consists  of  a  tin  tube  18  inches  long  and  2  J  inches  in  diameter, 
and  having  the  ends  reduced  to  1^  inch.  The  funnel  a  is  the  u])])er 
termination  of  a  very  small  tin  tube,  which,  ])a.s<ing  down  the  whole 
length  of  the  apjxiratus,  enters  it  near  the  lo\\er  extremity,  where  it  is 
extended  by  a  bent  leaden  tube,  ixs  shown  by  the  dotted  lines,  to  the 
very  bottom,  at  h.  A  short  piece  of  thin  lead  pipe,  c,  leads  from  near 
the  apex  of  the  condenser,  and,  j)assing  out  through  a  perforation  into 
which  it  is  soldered,  terminates  about  two  inches  below,  d  d  is  a  glass 
tube  one  inch  in  diameter,  drawn  out  and  bent  at  its  lower  eud,  which 

Fig.  168. 


Liebig's  condenser. 

pa.sses  through  the  whole  length  of  the  ap]>aratiLs,  being  secured  at 
either  end  l»v  the  perforated  corks  e  e,  which  nuist  be  perfect  and  as  soft 
as  cim  be  oi)tained.  /  is  a  stout  piece  of  sheet-copper  soldered  on  to 
the  main  tube,  and  mjide  to  w(jrk  by  a  screw  upon  the  wooden  u})right  g. 
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A  smooth  and  even  perforation  may  be  made  by  a  Ijrass  cork-})orer, 
Fif.  170,  or  a  rat-tail  file,  Fig.  169,  or  both,  so  as  to  constitute  a  water- 
tight joint.  A  shoemaker's  file, 
which  is  a  straight  cut  file  on  one 
side,  and  a  rasp  on  the  other,  one 
half  being  curved  on  the  face  and 

Fig.  171. 


Fig.  ]()9. 


Rat-tailed  file. 
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Fig.  172. 
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Lieblg's  condenser,  of  glass. 

Fig.  173.  Fig.  174. 
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Set  of  cork- 
borers. 


Squibb's  upright  con- 
denser, of  glass. 


Stand  for  condenser,  of  gla.ss. 

the   other  half   flat, 
^^^ll  be  found  to  be 
of   great   advantage 
in  fitting  corks  to  the 
-  ^    different    uses    they 
are  to  be  applied  to. 
The  use  of  cement 
or  luting  to  surround 
the  cork  is  necessary 
if  they  are  not  very 
perfect  and  xqyj  com- 
pletely fitted,  and  as 
no  alcoholic  liquids  will  come  in 
contact    with    them,    dissolved 
sealing-wax  is  found  to  answer 
a    good  purpose.     Gum-elastic 
perforated  stoppers  may  be  ad- 
vantageously    substituted      for 
corks,  and   require    no  luting. 
The  expense  of  a  condenser  such 
as  here  described  is  from  S3. 50 
to   $5.      The    Ijottom    of    the 
wooden  stand  should  be  grooved 
on  the  under  side  and  filled  in 
with    melted    lead,  t(j   prevent 
the  ill-effects   of  warping,  and 
to  give  solidity  to  the  whole. 

Fig.  171  represents  Liebig's 
condenser  made  entirely  of  heavy 
glass  tubes,  fitted  together  by 
means  of  perforated  gum-elastic 


stoppers.  The  cold  water  supply  and  discharge  pipes  consist  entirely 
of  gum-ela.stic  ho.se ;  the  end  tube  is  not  bent  or  drawn  to  a  small  open- 
ing, and  may  be  cleansed  with  facility  by  a  swab.  The  chief  disadvan- 
tage of  these  is  their  liability  to  breakage  from  rough  handling  or  sud- 
den changes  of  temperature \vhen  in  use.  They  are  very  neat,  however, 
and  with  care  ser^^e  a  good  while.  Fig.  172  is  a  convenient  form  of 
condenser  stand,  which,  by  raising  and  depressing  either  end,  gives  the 
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pr<>|M'r  inclination  t(»  the  tube.  AVhcro  thoro  is  a  (Icficicncv  of  rcKim 
on  the  o|K'nitini;  counter,  the  contlenser  may  be  hunji;  from  the  ceilinjr 
or  frt»m  brackets,  bt'iii<;- ch-aw  n  into  position  wlien  neetled.  A  tin  trough 
is  a  <2;o(k1  support  under  thi'se  eireumstanees. 

The  objection  cbie  to  the  space  taken  up  by  Liebitr's  condenser  upon 
the  openitin«r  table  has  been  overcome  by  I)r.  K.  R.  S(juibb  bv  an 
arrauiicment  in  whicli  the  va})or  tube  is  doubled,  forming  a  U,  sliown 
in  Fig.  173.  This  arrangement,  besides,  rendei-s  the  condenser  more 
effective.  The  outer  lines  rejireseut  the  water-case  tube,  v  V  the  vapor 
tube  of  U  sha]>(>,  with  a  small  ojiening  at  the  lower  end  from  which 
condensed  liquid  escapes  to  a  proper  recipient,  while  any  uncondensed 
vapor  passes  to  the  other  leg  of  the  tube,  and  is  there  condensed  by  the 
cooled  surface  and  downward  flow  of  condensed  liquid.  R  is  the  re- 
frigerating tube,  descending  to  the  lower  end  of  the  water  case,  through 
which  cold  water  is  supplied  ;  while  E  is  the  exit  tube  for  the  relriger- 
ating  ANater  after  it  has  performed  its  function.  The  apparatus  is  sup- 
ported by  a  ring  and  suitable  clamp  in  the  general  apparatus  holder, 
devised  by  Dr.  Squibb,  and  hereafter  to  be  noticed.  A  more  lengthened 
description  will  be  found  in  Proceedings  of  American  Pharmaceutical 
Asisociaiioii,  vol.  xxi. 

Fig.  175. 


Lieblgr's  brass  condenser  on  retort-stand. 


A  very  efficient  condenser,  securing  economy  of  space  upon  the  table, 
is  made  by  arranging  an  orifice  to  the  side  of  the  inner  tube  of  a  Liebig 
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Fig.  170. 


condenser,  and  fitting  a  cap  to  the  upper  end  of  it;  this  will  give 
a  very  efficient  condenser,  and  is  as  readily  cleaned  as  the  ordinary 
Liebig  condenser ;  by  having  a  large  condensing  surface  to  the  upper 
end  of  the  inner  tube  complete  condensation  is  readily  eifected. 

The  same  letters  refer  to  the  same  tubes  in  this  as  in  the  upright  con- 
denser of  Dr.  Squibb. 

Fig.  175  represents  a  condenser  supported 
on  a  retort-stand,  having  freedom  of  motion 
in  every  direction ;  .r.  is  a  cast-iron  foot,  in 
which  is  fixed  a  solid  rod  of  iron,  z.  The 
condenser,  as  here  represented,  is  designed  to  wiegand's  improved  ciasp  tor 
be  made  of  brass,  with  a  glass  tube  fitted  into 

it  with  corks,  as  in  the  other  case ;  the  comparative  size  of  the  outer 
tube,  as  here  shown,  is  much  smaller,  which  requires  a  much  more 
rapid  passage  of  the  cold  water  through  it,  especially  in  distilling  veiy 
volatile  liquids.  The  Guy-Lussac  holder  a,  and  the  rings,  are  usually 
made  of  brass  in  this  arrangement. 

Fig.  177. 
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General  apparatus  stand. 


A  mechanical  support  for  the  retort  and  refrigerating  apparatus  is,  of 
course,  absolutely  necessary  in  the  arrangement  of  the  distillatoiy  appa- 
ratus.    At  least  one  retoi't-stand  is  quite  necessary,  even  in  connection 
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witli  the  Lioliig's  condenser,  Fig.  175;  in  which  case  one  of  the  rinjjs 
niiuht  have  a  siifHciently  lon<x  handle,  c<)nne<-tinir  it  with  the  screw  tliat 
<'hi>i)>  the  uprit^ht  nnl,  to  hold  a  retort  or  a  Hask  at  a  sufticient  distantv 
tr<»iii  the  condenser  to  he  adjusted  to  it  for  use;  Init  this  is  not  th«'  vi\H' 
with  any  that  1  have  seen,  and  would  render  the  whole  ajijjaratib* 
unsteady  when  loade<l  with  the  liiiuid.  in  the  ordinary  stand  it  is 
ne<v.ssu'v  in  adjustin":-  apj^arntus,  or  when  it  is  desirahle  to  diseonne<'t 
or  alt<.'r  the  jiosition  oi'  the  rintrs  for  any  jmrpose,  to  slide  them  up  the 
whole  lenirth  of  the  rod,  and  remove  all  above  them,  Avhieh  is  some^ 
times  a  ^'cat  inconvenience.  In  Wicirand's  imjn'ovement  the  casting 
that  cla.-ps  the  hkI  is  ojK-n  on  one  side  to  the  diameter  of  the  ro<l,  so 
that  by  loosening  the  s(•re^\  it  may  be  slippinl  off  laterally,  and  yet, 
when  the  screw  is  tightened  so  as  to  jircss  firndy  agjiinst  the  rod,  it  is 
sufficiently  secure  to  bear  any  weight  a])propriate  to  such  an  ap])anitus. 
Fig.  17G  gives  a  view  of  one  of  these  separated  from  the  rod. 
In  Fig.  164  it  will  be  seen  that  as  many  as  three  retort-stands  are 
iL-^etl  in  a  small  operation.  The  frecjucnt  ueces><ity  for  using  several 
retoit-stauds  in  one  operation,  and  its  consecjuent  inconveniences,  in- 
duced Dr.  E.  R.  Squibb  to  devise  what  lie  has  justly  termed  a  gen- 
Fig.  17S. 


Retort-stand  for  use  iu  diatillaliun. 


eral    apparatus   stand ;   which    consists  of  a   cast-iron   plate  9  by  15 
inches,  into  which,  near  the  centre,  an  upright  wrought-irou  pipe,  |  inch 
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external  diameter,  is  firmly  secured.  A  round-bottomed  cir(!ular  sand- 
bath,  with  a  horizontal  flange  around  the  brim,  notched  to  receive  wire.s 
for  ta.stening  any  vessel  in  the  bath,  is  attached  to  a  suitable  and  pccii,- 
liar  clamp,  which  grasps  the  upright  rod,  and  thus  supports  it  in  its 
place.  In  two  adjustable  rings,  of  cast  iron,  three  movable  rods  are 
made  to  slide  to  or  from  the  centre  through  holes  made  at  equal  distances 
apart ;  these  rods  are  square  and  are  fixed  in  any  desired  [xxsition  by 
thumb-screws;  their  direction  is  somewhat  oblique  to  the  horizontal 
plane  of  the  rings.  The  rings  may  be  placed  upon  the  rod  with  the 
tluunb-screws  up  or  down,  and  are  secured  by  the  same  device  to  the 
supporting  rod.  A  loug  sand-bath,  6  by  17  inches,  and  |  inch  in  depth, 
is  attached  to  the  rod  in  the  same  manner ;  it  may  also  be  used  as  a  dry- 


Fig.  179. 


Complete  apparatus  for  distillation. 


ing  table.  Two  thin  cast-iron  plates,  16  J  inches  long  by  3|  wide,  also 
aiTanged  with  clamp  to  attach  to  the  upright  rod,  are  perforated  with 
a  number  of  holes  of  various  sizes,  and  four  slots  of  gradually  increas- 
ing width  furnish  ready  means  of  supporting  test-tubes,  flasks,  and  a 
vai'iety  of  vessels  having  tube  necks ;  they  also  serve  as  shelves  for  the 
support  of  any  vessels  during  the  various  operations  for  which  the  ap- 
paratus is  adapted.  Fig.  177  illustrates  this  apparatus;  but  for  a  more 
detailed  account  the  reader  should  consult  the  Proceedings,  as  before 
mentioned. 

Pig.  1 78  will  give  an  idea  of  the  arrangement  of  the  retort  and  vessel 
for  supplying  the  condenser  -with  water  and  that  for  catching  the  waste 
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Fig.  180. 


water  upon  one  retort-stand,  wliich,  however,  must  ho  in  due  proportion 
to  the  size  of  the  condenser. 

Wlion  put  totrotlier,  the  :ij>j):ir:itus  i'ltr  di^^tillatinn  will  l)e  eoniplcto  as 
arranu;ed  in  Fij;.  17J).  The  tin  hucket  h  has  a  small  hnuss  cock,  Mhieh 
is  so  rei;ulate<l  in  usinj;  the  apjvu'atus  a.s  to  (h'op  the  water  either  slowly 
or  rapidly  as  the  warniinji^  of  the  Mater  in  the  eonden.^T  may  require. 

The  only  usi'  of  the  funnel  in  is  to  prevent  the  sj)las]iing  of  the  water 
a=!  it  falls  from  the  eondenser.  By  placinij:  the  heavy  rcceirhif/  ve.s*:el  n 
on  the  woixlen  base  of  the  retort-stand,  the  weight  of  the  retort  /  ifi 
con  n  terbalaneed . 

Gum-elastic  tubes  often  l)ecome  hard,  and  can  be  rendered  flexible  by 
soaking  with  glveerine. 

A  flask  with  }>erfoi-ated  cork  and  ghiss  tube,  as  shown  in  Fig.  180, 
may  be  substituted  for  the  retorts  before  describe<l,  an  arrangement  well 

adapted  to  distilling  very  volatile  liquids,  and 
those  which  boil  with  groat  violence.  This  figure 
also  shows  a  tul)e  ihr  introducing  fresh  j)ortions 
of  the  liquid  without  removing  the  cork;  the 
tube,  being  bent,  retains  a  i)ortion  of  liquid  in 
the  bulb  and  adjacent  curve,  which  prevents 
the  escape  of  vapor  from  the  intt^rior.  It  is 
designed  to  extend  oidy  a  little  below  the  cork. 
In  case  of  any  stoppage  in  the  apparatus  by 
wliich  an  accunuilation  of  vapor  might  take 
place  in  the  flask  or  retort,  this  tube  would 
serve  as  a  safety-valve,  and  the  licpiid  beiugfoi'ced 
out  would  allow  of  the  escaj>e  of  the  aeciunu- 
lated  steam. 

From  the  description  and  illustration  of  ap- 
]>aratus  now  given,  the  reader  will  have  a  good 
idea  of  the  a})panitiLs  a^  constructed  on  a  small 
scale.  In  using  it,  a  volatile  liquid  or  mixture 
containing  a  volatile  ingredient  being  intriHluced 
into  a  retort  or  flask  connected  as  before  de- 
scribed, and  heat  ap})licd,  the  volatile  ingredient 
will  rise  in  vapor,  and,  being  cooled  by  contact  with  the  neck  of  the 
retort,  the  receiver,  or  the  glass  tube  of  the  Liebig's  condenser,  will  be 
condensed,  and  maybe  collectetl  in  a  liquid  and  pure  condition.  It  is  a 
necessary  precaution,  in  manipulating  Mith  alcoholic  or  ethereal  li(juids, 
as  in  the  j>re]iaration  of  spirit  of  nitrous  ether,  to  use  a  water-bath  for 
the  regulation  of  the  tem]>erature,  and  for  protection  in  case  of  a  fract- 
ure of  the  retort.  The  use  of  a  saturated  solution  of  alum,  which  boils 
at  2"20°,  and  of  chloride  of  zinc,  which  is  available  for  anv  temj)eratm"e 
below  320°,  and  of  flxed  oils,  which  boil  at  from  500°  to  000°  F.,  will 
oecjisionally  serve  good  pin'poses  in  the  process  of  distillation.  In  all 
pr(K*es.se5  the  heat  and  refrigeration  must  becarefidly  adjiLsteil,so  that  no 
j)ortion  of  micondcnscd  vapor  shall  escape,  especially  if  of  a  poisonous, 
corrosive,  or  inflammable  nature. 

One  of  the  chief  i)iactical  difficulties  in  distilling  arises  from  the 
irregularitA'  of  the  boiling  of  liquids  in  glass  vessels,  occasioning  vio- 


Flask  and  safety-tube. 
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lent  bumping,  and  sometimes  the  fracture  of  the  vessel.  In  treating 
resinoas  substances  in  this  way,  and  in  the  preparation  of  hydrocyanic 
acid,  where  a  large  amount  of  heavy  precipitate  is  present  in  the  liquid, 
this  renders  the  operation  one  of  great  difficulty  and  annoyance.  The 
best  remedy  for  this  is  found  in  the  diifusion  of  the  heat  over  the  whole 
surface  of  the  retort  in  contact  with  the  liquid,  and  in  the  interposition 
of  angular  fragments  of  insoluble  material,  such  as  rock  crystal  or  broken 
glass,  among  the  particles  of  the  liquid.  It  is  entirely  prevented  by  a 
glass  rod  or  a  c(jil  of  metallic  wire  reaching  from  the  bottom  to  the 
surface  of  the  liquid,  which  serves  to  diffuse  and  equalize  the  heat. 
Advantage  is  gained  by  covering  the  bottom  of  the  glass  vessel  with 
wire  gauze,  or  by  coating  the  retort  with  metallic  silver  on  its  inner 
surface.  This  mav  be  done  bv  reducing  a  solution  of  ammonio-nitrate 
of  silver,  by  boiling  it  in  the  vessel  to  be  plated,  with  oils  of  cinnamon 
and  cloves  dissolved  in  alcohol.  Flasks  may  be  coated  on  the  outside 
with  metallic  copper,  so  as  to  answer  an  excellent  purpose,  by  the  aid 
of  a  batterv. 


The  glass  retorts,  which 
are  useful  for  small  opera- 
tions in  distillation,  are  en- 
tirely unsuita])le  for  the  re- 
covery of  alcohol  in  the 
preparation  of  fluid  ex- 
tracts, and  for  many  othei" 
])reparations  from  which 
aIcoh(jl  and  ether  must  be 
distilled;  and  hence  it  is 
requisite  that  the  apothe- 
cary should  provide  him- 
self with    a   suitable    still 


Several   forms  of   such 


for   this  purpose. 

.stills  have  been  made:  Fig.  181  exhibits  a  copper  still  and  block- 
tin  condensing  worm,  such  as  may  be  conveniently  used  for  the  dis- 
tillation of  liquids  which  are  not  liable  to  corrode  metallic  vessels. 
Such  an  apparatus  is  particularly  adapted  to  distilling  water  for  pharma- 
ceutical use,  also  rose-water  and  the  alcoholic  solution  of  essential  oils, 
called  spirits.  If  of  sufficient  capacity,  it  is  adapted  to  the  distillation 
of  essential  oils.  The  chief  obstacle  to  its  general  use  for  the  various 
purposes  of  the  pharmacist  lies  in  the  comparative  difficult}' of  depriving 
the  condensing  worm  of  the  odor  of  different  substances  distilled  and  the 
consequent  liability  of  these  to  contaminate  the  next  succeeding  distillate. 
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Oiu'  which  h;is  pvon  jjreat  siitisfaction  is  that  of  Prol'.  .1.  T.  luiiiiiig- 
touV,  ilhistratotl  in  Fig.  182.  Tho  still-lxxly  holds  ovi-r  thivc  galloiLS; 
tlic  (M»ii<h'ns<'r  has  seven  stniiirlit  tnl)es  surntiindei!  with  tlie  eoKl  water 
iiitr<)(hice(l  1>\'  a  iuiMht  tiil)e  iVoiii  a  hydrant  w  biu-ket  ol"  water  phieed 
hiiilier  than  tlie  still,  and  earriinl  ofl'  as  it  becomes  \varnKHl  by  another 
tube,  :is  indicated  bv  the  arrows.  IJy  the  sij)h(»n  arrangement  shown  in 
tlu'  cnt,  it  is  j)ossible  to  i'vi\\  the  still  from  a  reservoir  whilst  distillation 
is  in  progi-ess,  thib^  using  a  three-g-allon  still  where  a  much  larger  one 
wonid  have  been  necessaiy. 

The  >till  may  be  set  into  a  kettle  partly  filled  with  water,  and  thus 
iLsetl  a.s  a  water-bath,  or  a  shaUow  dish  with  flat  rim  which  accompanies 
the  still  may  be  placed   between  the  two  brass  ring-bands  and  clamped 

securely. 

Another,  of  sinipler  cou- 
struction,  is  illustrated  in  Fig. 
18.'>,  and  con>ists  of  a  ImhIv, 
B  ;  11,  head  ;  X,  the  neck  ;  ,1, 
the  jacket;  ¥,  fee<ling-})i])e  ; 
C,thecol(l-water  J  )ipe  for  con- 
densing the  v;'.j)or  in  the  head 
of  the  still ;  \\'.  the  waste- 
pipe  for  water  which  has 
become  wtu-m  by  the  .steam. 
It  is  important  that  the  whole 
aj)paratus  should  be  made 
of  well-tinued  co])])er;  die 
opening  of  the  still-body 
should  be  large  enough  to 
admit  the  hand,  so  that  it  can  bo  readily  cleaned ;  all  the  joints 
should  be  Avell  filled  with  solder,  so  there  may  be  no  crevices  to  become 
folded  with  any  of  the  contents  of  one  ojieratiou  remaining  to  contami- 
nate another  process.  The  cold  water  is  su]i})lietl  to  the  liead  of  the 
still  through  (',  and  as  it  becomes  warmed  is  drawn  off  through  W.  The 
throat  of  the  still-head  should  be  carried  u]i  so  high  that  any  vapoi'  that 
is  c(»ndensed  will  run  down  the  neck,  X,and  not  flow  back  into  tlie  body 
of  the  still. 

The  long-contiiuied  ap])lication  of"  a  pretty  high  heat,  which  is  ueces- 
s:uy  in  distillation,  involves  an  expense  which,  if  gas  or  even  charcoal 
fuel  is  em])loyed,  may  a|)])roach  the  value  of  the  alc<»hol  recovered,  so 
that  in  the  w  iiUci-  time  it  is  well  lo  a\ail  oni'selves  of  the  stove  used  for 
heating  the  aj)artmeut  by  fitting  the  still  to  it,  and  distilling  slowly  at 
the  moderate  heat  thus  ol)tained.  The  advantage  gaineil  by  the  oxclu- 
>i(iii  of  the  atmosphei'e  in  distillation  is  not  to  be  dVi'rloctked  when  vege- 
table j)reparatious  ai'c  i»eing  coMcentrati'd.  The  head  of  thi'  still  beccaning 
full  (if  steam  excludes  the  ail',  for  the  most  part,  and  the  condensation 
<il'  the  steam  brings  about  a  partial  vacumn  which  fasors  cva])oration  at 
low  tt'inpei'aturcs. 

The  j)ro|»er  refrigeration  of  the  condensing  siu'l'ace  requires  j)rettv  free 
use  of  cold  water;  and  the  application  of  this  has  direct  relation  to  the 
(h'gree  of  heat  recjuired  t<»  va|»ori/,e  the  liquid  being  distilled.    An  indi- 
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cation  by  which  the  operator  may  always  judge  when  the  refrigeration  is 
insufficient,  is  the  escape  of  uncondensed  vapor.  When  this  is  observed, 
he  should  diminish  the  heat  applied,  and  increase  the  application  of  cold 
to  the  condensing  surface ;  this  precaution  is  very  important  when  the 
vapor  is  inflammable.  The  methods  indicated  in  Fig.  178  for  the  con- 
tinuous application  of  cold  water  by  a  funnel,' and  by  a  small  cock,  near 
the  bottom  of  a  tin  bucket,  are  also  well  adapted  to  the  kinds  of  appa- 
ratus now  described.  In  using  this  still  I  have  usually  conducted  the 
operation  by  the  use  of  a  movable  gas  stove.  Fig.  96,  on  a  counter,  at 
the  end  of  M-hich  are  a  sink  and  hydrant ;  by  the  use  of  a  few  feet  of 
elastic  tube,  the  cold  stream  from  the  hydrant  may  be  determined  into 
the  cooler^  while  the  warm  water  is  conducted  off'  into  the  sink  by  a 
similar  attachment. 

The  size  of  the  condenser  should  always  be  proportioned  to  the  quan- 
tity of  liquid  which  is  to  be  drawn  off;  and  this  subject  has  been  very 
carefully  studied  by  Dr.  Ure  {Dictionary  of  Arts  and  Manufactures). 
It  has  been  proven  that  ten  square  feet  of  thin  copper  cooled  by  water 
will  condense  three  pounds  of  steam  per  minute  if  there  be  a  difference 
of  90°  in  their  temperature ;  this  is  just  three  times  as  much  as  the  same 
surface  will  vaporize  by  direct  heat. 

The  ap])lication  of  heat  must  of  course  be  regulated  by  the  volatility 
and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or  ethereal 
liquids,  being  volatilized  at  low  temperatures,  may  be  heated  by  a  water- 
bath  or  a  sand-bath,  not  too  hot,  which,  besides  preventing  the  excessive 
boiling  of  the  liquid,  mil  diminish  the  danger  from  fracture  if  a  glass 
vessel  is  used. 

In  distilling  from  flowers  or  herbs  for  obtaining  essential  oils  or  med- 
icated Avaters,  there  is  great  liabilit}^  to  scorching  from  the  contact  of 
masses  of  the  solid  material  with  the  heated  sm-face  of  the  still,  thus 
producing  the  empyreumatic  products  which  quite  destroy  the  agreeable 
fragrance  of  the  product.  A  false  bottom  or  perforated  diaphragm,  a 
few  inches  above  the  point  of  contact  with  the  flame,  is  a  preventive  of 
this,  adopted  in  large  operations.  In  some  cases  even  this  is  not  suffi- 
cient, and,  as  in  preparing  oil  of  bitter  almonds,  it  Avill  be  found  neces- 
sary to  introduce  the  pulpy  mass  upon  a  layer  of  straw  over  the  bottom 
or  ujion  a  diaphragm ;  by  this  means  the  contact  of  the  material  with 
the  spot  where  the  heat  is  applied  is  efifectually  prevented.  The  appli- 
cation of  carefully  regulated  steam  heat  is,  of  course,  in  this  as  in  most 
other  heat  operations  on  a  large  scale,  a  great  improvement. 

Distillation  is  frequently  applied  to  obtain  products  for  the  perfumer, 
and,  in  some  instances,  particularly  those  of  the  fragrant  M^aters,  the 
terms  "  double  distilled  "  and  "  triple  distilled  "  are  frequently  used  ;  the 
meaning  being  that  the  same  liquid  has  been  twice  or  three  times  dis- 
tilled from  separate  fresh  portions  of  the  flowers. 

Fractional  distillation  Ls  that  modification  of  the  process  by  which 
ingredients  of  different  volatility  are  separated  from  one  another.  It 
requires  special  precautions  for  ascertaining  the  temperature  applied,  and 
for  changing  the  receiving  vessel  so  as  to  collect  the  products  volatilized 
at  each  successive  boiling  point  as  the  process  proceeds.  Ji.  thermometer 
inserted  into  the  retort  or  still  through  a  cork,  or  a  tube  passing  near  to 
11 
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the  hottoni,  will  sor\'e  to  indicate  the  variations  of  tenijiorature,  and  a 
quilled  receiver  will  be  found  to  facilitate  the  collection  of  the  succes- 
sive j>roducts ;  when  a  hath  is  use<l,  the  toniporatnrc  may  he  ascertained 
by  ininiei'sinii;  the  thernionieter  in  it. 

Desfnieiive  dixilUaiion  is  a  process  by  \vhich  orjT'inic  bodies  are  sub- 
jected to  a  <!:radually  increiise<l  tenijKM-ature,  whereby  the  ori<;inal  condition 
is  entiri'ly  broken  up,  the  resultini;  jn'odncts  beiuLT  of  a  less  complex 
com])ositi(tn.  To  fjuard  as  much  as  possible  ajj^ainst  oxidation  by  the 
atmospheric  oxyfjen,  the  operation  is  conducted  in  stron*;  ^lass  retorts, 
or,  on  a  larp;er  scale,  in  iron  or  earthenware  retorts  or  cvlindei's.  Com- 
plex ortpmic  bodies  yield  trenerally  a  larjje  qnantit\'  of  incondensal)le 
irascs,  consistiuii  of  c!U'bo-hydro<rens  of  varvinix  com]insition,  an  aqueous 
li(pior  containing  fornuc  or  acetic  acid,  an  oily  li([ui(l  e<Mnposed  o]!  crea- 
sote,  carbolic  acid,  empyreumatic  oils,  etc.,  and  a  dark  broAvn  or  black 
body  of  a  honey-like  consistence,  like  tar.  If  nitrogen  is  ]>resent  in  the 
original  substance  in  other  forms  than  nitric  acid,  it  is  ftnnd  usually  in 
the  most  volatile  jiortions  in  the  form  of  annnonia  and  various  other 
ternary  organic  alkaloids  (see  Syllabus  of  Organic  Alkaloids).  The 
residue  in  the  retort  consists  of  carbon  mixed  with  the  inorganic  bases, 
which  are  combined  with  mineral  acids,  except  nitric  acid,  which  is 
deconqiosed.  In  their  crude  state  a  peculiar  smoky  odor  is  attached 
to  all  the  products  obtained  by  this  process,  which  otlor  is  called  eujin- 
reumatic. 

Instances  of  products  of  dry  distillation  are  pyroligneous  acid,  oil  of 
tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

Sublimation. — The  dry  distillation  of  solid  substances  which  yield  at 
once  a  solid  volatile  product,  either  preexisting  in  the  substance  or  the 
result  of  the  decomposing  influence  of  heat,  is  called  sublimation.  The 
apparatus  consists  essentially  of  a  subliming  ves'^el  and  a  coutlensing 
vessel,  varied  by  the  volatility  of  the  sui)limed  product.  The  conden- 
sing surface  must  invariably  be  out  of  the  fire,  but  so  adjacent  that  the 
required  temperature  can  be  maintained  till  the  vapor  reaclies  it.  In  the 
separation  of  benzoic  acid  from  benzoin,  and  pyrogallic  acid  from  galls 
or  their  aqueous  extract,  a  shallow  iron  pot  covered  by  a  diaphragm  of 
porous  paper  and  surmounted  by  a  cap  of  glazed  paper  constitutes  a 
suitable  api)aratus ;  it  may  be  heated  on  a  sand-bath,  the  heat  being  so 
regulated  and  the  dia])hragm  and  ca]i  so  arranged  that  none  of  the 
va]V)rized  acid  shall  esca]>e.  In  the  mamifactnre  of  miu'iate  and  car- 
l)onate  of  annnonium,  and  of  corrosive  sublimate  and  t-alomel,  arrange- 
ments are  required  for  o})erating  on  a  large  scale  and  with  precautions 
suggested  by  experience,  the  vapor  in  the  latter  ca.se  being  condensed  in 
a  condition  of  very  minute  division,  l>v  a  current  of  cold  air,  acpieous 
va|)or,  or  water.  C'anq)hor  is  rehned  or  freed  from  impurities  by  subli- 
mation into  large  glass  balloons,  which  are  afterwards  broken  ;  and  the 
condensation  of  subliming  icxline,  in  order  to  avoid  loss,  is  effecte<l  in  a 
series  of  globular  condensers  connected  with  one  another. 

In  many  small  operations,  glass  tubes  closed  at  one  end,  called  reduc- 
tion tubes,  or  two  Hasks,  one  adjusted  to  the  other  and  placed  in  such 
position  that  one  may  be  i)lunged   in  a  sand-bath  below  the  level  of 
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the  contained  material  while  the  other  is  cooled,  may  serve   a  good 
purpose. 

Fig.  184  shows  an  apparatus  for  subliming  camphor  in  fine  powder 
for  pharmaceutical  uses.     It  Is  a  modification  of  that  proposed  by  John 


Fig.  184. 


Apparatus  for  subliming'  camphor  in  pulverulent  form. 

C.  Lowd,  of  Boston.  [Proceedings  Amer.  Phar.  Association,  1871.) 
The  retort  is  of  copper,  and  the  receiving  vessel  of  tinned  iron  or  paste- 
board ;  the  large  admixture  of  air  dilutes  the  vapor  so  that  the  camphor 
is  deposited  in  a  fine  diy  powder. 

Dehydration  and  Calcination. — The  apj^lication  of  heat  to  inorganic 
crystalline  substances  is  sometimes  with  a  view  to  the  separation  of  water, 
and  sometimes  for  the  expulsion  of  carbonic  acid  or  other  volatile  con- 
stituent. Water  is  present  in  cliemical  compounds  either  as  water  of 
hydration  or  of  ciystallization.  In  this  form  it  may  be  regarded  as  a 
weak  acid  combined  with  a  base  CaO+HgO  =  Ca(OII)2,  or  as  an 
essential  constituent  of  certain  salts,  basic  water.  Water  of  hydration 
cannot,  in  most  instances,  be  removed  by  heat,  or,  if  expelled,  the  nature 
of  the  compound  'is  altered.     (See  >Sodii  Pjjrophosphas.) 

Fig.  185  exhibits  the  porcelain  spatulas,  wdiich  are  useful  for  stirring 
the  mass,  which  first  dissolves  in  its  own  water  of  crystallization,  and 
afterwards  dries,  requiring  much  stirring. 

For  dehydrating,  a  water-bath  heat  is 
sometimes  sufficient,  since  water  of  crystal- 
lization LS  generally  driven  oif  at  a  tem- 
perature of  212°  F.,  and  a  heat  much 
above  that  is  apt  to  decompose  the  salt ; 
but  for  sulphate  of  iron,  complete  dehy- 
dration requires  300°  F.,  and  for  alum 
450°  F.  is  directed  ;  for  sulphate  and  car- 
bonate of  sodium,  which  are  efflorescent,  a  lower  temperature  is  suf- 
ficient. 

In  organic  substances  this  water  may  sometimes  be  replaced  by  weak 
acids,  the  weaker  bases,  or  certain  salts,  and  is  then  called  constitutional 
water:  thus,  cane  sugar,  Ci2llig09+21l20,  combines  with  oxide  of  lead 
to  form  C,2Hig09+2PbO. 

The  carbonates  of  the  alkalies,  potassa,  soda,  and  lithia,  do  not  lose 
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Porcelain  spatulas. 
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their  carbonic  acid  by  a  liigli  heat,  Avliile  those  of  the  alkaline  earths, 
baryta,  lime,  and  nia<i;ne.<ia,  and  of  the  heavier  metallic  oxides,  are  decar- 
bonated by  calcination,  the  former,  especially,  rcqniring  a  very  hitrli  heat. 
In  the  processes  of  metallur<j;y,  calcination  is  oiicn  used,  not  only  -with 
the  view  of  expelling  volatile  prcKlucts,  but  also  for  the  purj>ose  of  oxi- 
dizing certain  elements  present  in  the  ores,  especially  suljjhides.  The 
priK'cvNS  is  then  termed  road'nu/. 

The  chief"  use  of  calcination  in  pharmacy  is  in  the  preparation  of 
magnesia. 

Incineration  and  Jr/niiion  are  the  same  as  calcination,  except  when 
ajijilied  to  organic  substances  with  a  view  to  biu'ning  up  the  carbonaceous 
princij>les,  converting  them  into  carbonic  acid,  which  remains  combined 
with  the  alkali  present.  The  free  admission  of  air  is  essential  for  this 
jnu'pose,  and  may  be  facilitated  by  inclining  the  crucible.  The  last  por- 
tions of  carbon,  when  consumed  with  difficult}',  may  be  oxidized  by  the 
careful  addition  of  a  little  nitric  acid  to  the  cold  residue,  and  heating 
again  to  redness. 

Fig.  186.  Fig.  187. 


Porcelain,  platinum,  and  hessian  crucibles. 

Figs.  186,  187,  and  188  exliibit  different  kinds  of  crucibles  used  for 
calcination  and  ignition  in  small  operations. 

Torrefadion  w  Roasting  is  a  process  by  which  organic  substances  are 
changed  in  their  qualities  by  the  modification  of  .some  constituents  with- 
out altering  othei"s.  The  most  familiar  instance  of  this  is  the  roasting 
of  coffee,  by  Avhich  some  empyreumatic  principles  are  generated  without 
destroying  its  peculiar  principle,  caiieina,  which  is  itself  volatile ;  by 
this  process  coffee  is  adapted  to  the  jiurposes  of  a  beverage.  Rhul)arb 
subjected  to  the  process  of  torrefaction,  care  being  taken  to  have  it  in  a 
suitable  coarse  powder,  and  to  prevent  its  being  carbonized,  loses  its 
cathartic  properties  without  imj)airing  its  astringcncy.  This  is  doubt- 
less due  to  the  volatilization  of  the  active  principle  chrysophanic  acid. 
Burnt  sponge,  an  old  remedy  of  great  repute  in  scrofulous  diseases,  has 
been  superseded  since  the  introduction  of  iodine ;  in  ])rcparing  it,  the 
process  is  carried  somewhat  further  than  in  the  foregoing,  and  leaves 
little  else  than  the  porous  charcoal  combined  Avith  the  inorganic  cojistit>- 
uents  of  the  sponge,  iodides,  chlorides,  etc.  It  furuLshes  an  instance  of 
carbonization  or  charring. 

Heduction  of  Oxides,  etc, — This  jirocess,  so  largely  practised  in  the 
manufiictm-e  of  iron  and  other  metals  from  their  ores,  and  in  other 
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extensive  chemical  operations,  is  useful  to  the  pharmacist  in  the  extrac- 
tion of  metallic  arsenic  from  arsenious   acid  (AS2O3),  a  preliminary 

Fig.  189. 


y~\ ^x. 


Reduction  tubes. 


operation  to  the  preparation  of  iodide  of  arsenic.  In  this  instance  car- 
bon is  the  reducing  agent  employed ;  by  its  combustion  it  combines  with 
the  oxygen  from  the  arsenious  acid,  and  leaves  the  metal  to  be  sublimed. 
In  a  small  way,  this  process  may  be  conducted  in  reduction  tubes,  which 
are  shown  in  Fig.  189.  Another  and  still  more  useful  application  of 
the  process  is  that  for  obtaining  pm-e  metallic  iron  from  its  oxide,  in 
which  hydrogen  is  the  reducing  agent,  and  the  resulting  preparation  is 
one  of  the  most  important  of  the  numerous  medicinal  preparations  of 
iron.  The  deoxidation  of  inorganic  salts  by  various  chemical  means  is 
also  termed  reduction ;  sesquichloride  and  tersulphate  of  iron  are,  by 
digesting  their  solutions  with  metallic  iron,  reduced  to  protochloride  and 
protosulphate  of  iron.  The  reduction  of  the  oxides  of  the  so-called 
noble  metals,  silver,  gold,  and  platinmn,  is  effected  without  any  reducing 
agent,  simply  by  the  suitable  application  of  high  heat. 

Oxidation. — This  change,  the  reverse  of  the  foregoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
strong  affinity  for  oxygen ;  at  a  high  temperature  these  absorb  this  ele- 
ment from  the  air.  In  the  combustion  of  metallic  zinc,  it  is  converted 
into  oxide  of  zinc  (ZnO),  and  in  the  cupellation  or  fusion  of  ores  of 
lead  and  silver,  the  semi-vitrified  oxide  of  lead,  litharge,  is  evolved. 
This  method  is  not  adopted  in  any  of  the  familiar  operations  of  phar- 
macy, but  oxidation  by  nitric  acid  is  resorted  to  in  several  officinal  proc- 
esses, as  in  the  conversion  of  protosulphate  into  persulphate  of  iron, 
and  in  the  preparation  of  red  oxide  of  mercury.  This  method,  founded 
upon  the  facility  with  which  nitric  acid  gives  up  a  portion  of  its  oxygen 
to  substances  having  an  affinity  for  it,  is  detailed  under  its  several 
appropriate  headsl 

Carbonating  Processes. — The  conversion  of  caustic  alkalies  into  car- 
bonates Ls  done  by  heating  in  contact  with  carbonaceoas  material,  as  in 
the  ignition  of  potash  to  form  pearlash,  and  in  the  incineration  of 
organic  matters  containing  alkali,  before  referred  to.  Diy  carbonates 
may  also  be  further  charged  with  carbonic  acid  by  simple  exposui*e  to 
an  atmosphere  charged  with  it,  as  in  the  conversion  of  pearlash  into 
saleratus,  and  of  partially  dried  carbonate  of  soda  into  bicarbonate. 
The  generation  of  the  carbonic  acid  gas  is  accomplished  by  decomposing 
either  of  the  cheap  and  abundant  carbonates  of  lime  with  a  mineral 
acid ;  muriatic  is  the  cheapest,  and  in  large  operations  the  best,  from  its 
forming  a  soluble  residue. 
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Fig.  190. 


Carbonic  acid  apparatus 


Fior.  190  shows  the  process  of  fjoncratinjr  tliis  gas,  in  the  bottle  a, 
M'a^ihing  it  l)v  jnussiug  it  through  water  in  the  bottle  b,  by  means  of  the 

pipe  (J,  wliich  j)assos  through  a  l>il>e,  e, 
of  large  bore,  to  the  bottom  ;  and,  final- 
ly, through  /,  conducting  it  into  a 
solution  to  be  charged  witli  it.  This  is 
the  pro<'ess  lus  iLsed  in  the  ])re]>ai"jition 
of  bicarbonate  of  ])otassium,  the  vessel  c 
being  lillctl  with  sohition  of  carlMtnateof 
potassium  ;  as  the  bicarbonate  is  formed 
the  silica  present  in  the  carbonate,  com- 
bined with  tlicpotassa,  is  thrown  out  of 
solution,  anil  tlie  I)icarbonate,  being  in 
crystals,  is  quite  pure  and  combined  with  a  detinite  proj)ortion  of  water. 
In  the  manufacture  of  carbonic  acid  water,  incorrectly  called  scnla 
water,  the  refrigerated  water  is  charged  with  an  excess  of  the  gas,  which 
is  "-enerated  in  a  strong  close  vessel  connected  ^ith  the  foimtain  bv  suit- 
able  pipes;  in  tlie  apj)ropriate  place  an  apparatus  ibr  its  extemporaneous 
pre])aration  is  figurtxl. 

in  the  preparation  of  chlorine  water,  the  oxidation  of  substances  by 
the  use  of  nitric  acid,  and  the  generation  of  hydrosulphuric  acid,  sjXH-ial 
precautions  are  necessary  to  prevent  the  too  rapid  evolution  of  the 
noxious  gases  and  their  diffusion  in  the  atmosphere.  A  chimney  flue 
furnishes  the  means  of  caiTving  these  off,  and  in  the  construction  of  a 
furnace  iis  before  described  ample  facilities  may  be  secured. 

The  viode  of  saturating  water  either  with  chlorine  or  hydrosulphuric 
acid  was  formerlv  bv  the  use  of  a  series  of  A\'oolf 's  bottles,  fijjured  in 
w^orks  on  chemical  manipulation.  The  preparation  of  these  involves 
so  nuich  trouble  and  delay  as  to  operate  Jis  a  discouragement  to  the 
preparation  of  the  solutions.  An  extemporaneous  process  found  quite 
successful  is  to  pass  the  conducting  tube  from  the  wash  bottle,  or  the 
flask  in  wliich  they  are  prejiared,  into  a  pretty  large  narrow-moutluil 
bottle  about  one-third  full  of  water,  ha\nng  another  at  hand  to  substi- 
tute for  it  as  this  becomes  filled  with  gas ;  these  may  be  dexterously 
shifted  so  as  to  be  alternately  filled  and  sha]<en  a  few  times  with  the 
heavy  gas,  by  which  means  it  will  be  more  eflectually  brought  into  con- 
tact with  and  dissolved  by  the  water  than  it  can  be  by  bubbling  tlu'ough 
a  still  solution  for  a  long  time. 

Crystallization. — The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  s}>on- 
taneously  assume  in  passing  from  the  liquid  or  gaseous  to  a  solid  con- 
dition, and  the  crystalline  form  is  the  purest  attainable  of  chemical 
sul  >stances. 

Crystals  are  formcHl  from  some  volatile  substances  by  the  process  of 
sublimation,  already  referred  to;  by  fusion,  in  a  few  instances,  such  as 
sulj)hur,  some  of  the  metals,  and  a  few  anhydrous  salts;  but  more 
generally  on  the  cooling  or  gradual  evaporation  of  a  solvent;  or  by  the 
pr(Klucti<»n  of  a  less  .soluble  ciystalline  substance  by  some  chemical 
change  in  a  solution.     The  vessels  best  adapted  to  crystallization  are 
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rather  shallo^v'  evaporating  dishes,  or,  for  large  operations,  wooden  or 
earthenware  crystallizers.  A  hot  saturated  solution  being  filtered  into 
the  \'e.ssel  for  cr^-stallization  is  to  be  set  away  in  a  suitable  place,  and 
should  not  then  be  disturbed  till  the  liquid  has  become  cool  or  has  been 
nearly  all  evaporated.  The  last  portion  of  the  liquid  poured  off  from 
the  crystals  is  called  the  mother-liquor,  and  contains  the  residuary  and 
most  soluble  portions  in  concentrated  solution,  with  the  less  crj'^stallizable 
impm'ities.  In  manipulating  with  costly  materials,  the  mother-liquor 
is  retained  for  admixture  with  other  lots,  or  subjected  to  further  evap- 
oration to  obtain  another  crop  of  crystals.  The  size  and  transparency 
of  crystals  are  most  influenced  by  the  slowness  and  uniformity  of  their 
deposition,  the  clearness  and  purity  of  the  filtered  solutions,  and  their 
proper  strength.  When  a  solution  is  evaporated  to  a  very  concentrated 
condition,  shown  by  the  formation  of  a  pellicle  or  crust  upon  its  surface, 
it  generally  throws  down  a  confused  crystalline  mass;  but  when  set 
aside  before  it  has  quite  reached  its  point  of  saturation,  the  gradual 
evaporation  insures  a  slow  formation  of  large  and  more  perfect  crystals. 
The  circumstances  which  promote  perfect  crystallization  are  thus  the 
reverse  of  those  by  which  the  finest  and  most  dense  powders  are  obtained; 
and,  as  a  general  rule,  those  substances  most  desirable  to  obtain  in  the 
form  of  powder  are  not  those  which  form  elegant  crj^stals. 


Deodorization  is  a  process  which  is  applied  in  pharmacy  mainly  to 
the  removal  of  odorous  matters  from  alcohol,  benzine,  and  a  few  other 
substances.  It  is  accomplished  mainly  by  the  absorptive  power  of  wood 
charcoal,  through  which  the  liquid  is  percolated. 

Decoloration,  viewed  as  a  process  of  pharmacy,  is  mainly  accomplished 
by  digesting  the  substance  in  solution  with  charcoal  in  a  granular  con- 
dition. The  utility  of  this  decolorizer  is  in  proportion  to  its  porosity, 
and  hence  animal  charcoal,  which  contains  bone  phosphate  of  lime 
insinuated  among  its  pores  in  the  process  of  its  formation,  furnLshes  a 
very  superior  decolorizer.  The  same  property  which  fits  the  charcoal 
for  this  use  causes  it  to  absorb  other  constituents  of  solutions,  so  that, 
unless  the  precaution  is  taken  to  percolate  the  charcoal  thoroughly  with 
fresh  portions  of  some  solvent,  a  portion  of  the  most  desirable  constituents 
may  be  lost.  In  forming  solutions  of  resins,  as  that  of  jalap.  Professor 
Procter  recommends  that  their  powders  should  be  mixed  with  an  equal 
bulk  of  charcoal,  introduced  into  a  percolator  on  top  of  a  layer  of  char- 
coal, and  then  treated  with  alcohol  until  the  resin  is  dissolved  out.  In 
the  preparation  of  the  vegetable  alkalies,  animal  charcoal  is  almost 
invariably  employed  to  decolorize  the  product  previous  to  its  final  crys- 
tallization. 

Washiiiff  of  Chemical  Substances. — In  order  to  remove  adhering 
impurities,  freshly  precipitated  powders  or  recent  crystals  are  frequently 
subjected  to  the  process  of  washing.  This  is  sometimes  accomplished 
on  a  plain  filter.  Fig.  191,  by  the  aid  of  a  spritz,  which,  besides  aiding 
the  removal  of  the  solid  material  on  to  the  filter,  is  well  adapted  to 
du'ecting  a  strong,   thin    cm^rent  of  water   or   other  liquid  upon  the 
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Fig.  191. 


Spritz  bottle  and  its  use. 


contents  of  the  filter.    The  concave  surface  uaturallv  a.s'snnied  by  the 
contents  of  a  filter  is  the  most  lavoral)le  to  an  equal  ditlusion  of  the 

lifjuiil  throu<;li  its  nias'^.  The  spritz  may 
he  eonstructeil  l)y  insiTtinjji;  a  single  tube 
with  a  cai)illarv  orifice  through  a  cork  into 
a  bottle.  The  bottle  being  j)artly  fillet! 
Avith  water,  the  contained  air  is  (•(  tin  pressed 
by  blowing  into  it,  so  that  when  the  bottle 
is  quickly  inverted  it  forces  out  the  water 
through  the  orifice  in  a  jet.  The  kind 
shown  in  use  in  the  drawing  is  more  com- 
plete in  its  o]>crati(tn ;  it  has  two  tubes, 
one  dii)ping  below  the  surface  of  the  li(juid, 
bent  to  an  acute  angle  and  drawn  out  to 
a  small  orifice,  the  other  designed  for  blow- 
ing into  the  upper  })art  of  the  bottle,  so  as, 
by  compressing  the  air,  to  force  a  stream 
from  the  orifice.  If  a  fiask  is  substituted 
for  the  bottle,  the  liquid  may  be  heated 
over  a  lamp  rr  sand-bath,  and  the  wa.<h- 
ing  accomplished  by  boiling  -water  or  al- 
cohol. Fig.  192  shows  an  ingenious  ap- 
paratus invented  by  my  friend,  C.  AVager  Hull,  of  New  York,  for 
Avashing  photographic  prints,  or  any  washing  process  requiring  a  repeated 
and  eutu*e  change  of  water.     Being  entirely  self-acting,  it  requires  no 

care  or  attention.  It  consists  of,  A,  a 
water-tight  box  of  any  shape ;  B,  a 
feed-pipe  with  a  faucet ;  C,  a  lead  })ipe 
around  the  inside,  perforated  with 
small  brad-awl  holes,  through  which 
the  water  is  evenly  sprinkled  over 
the  articles  to  be  washed.  For  paper 
photographs  the  holes  should  be 
made  at  an  angle,  so  that  tin;  jets 
will  be  in  the  same  direction,  and 
thus  cause  a  constant  current  to  float 
the  paper  around  the  box.  A  tray 
t)f  wire,  or  a  network  of  twine,  or  any 
suitable  perforated  iliaphragm,  may 
be  placed  above  ami  near  the  bottom 
A  siphon  enters  the  box  through 
a  broad  flange  of  lead  which  is 
-es  down  snflicicntlv  to  make  a  suit- 


HuU's  automatic  washing-box. 


of  the  box  to  receive  the  articles. 
a  hole  in  the  bottom,  having 
nailed  to  the  bottom,  and  then  pa.> 
able  curve  to  the  point  F,  which  shoidd  be  t)ne  or  two  inches  below  the 
top  of  the  box ;  here  it  curves  again  to  G,  or  any  point  beloAV  the  line 
of  the  bottom  of  the  box.  The  longer  the  leg,  D,  of  the  siphon,  the  faster 
Mill  the  liquid  flow  ;  it  is  generally  connected  with  a  waste-pipe  carrying 
oif  the  washings  into  the  sewer,  and  the  feed-pi[)e  may  be  connected  with 
the  street  mains  or  with  any  suitable  reservoir  above  the  box.  The  suc- 
cessful action  of  the  apparatus  depends  upon  the  rehitive  size  of  the  feed- 
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pipe  and  siphon ;  the  former  should  be  smaller  than  the  latter ;  then  as 
soon  as  the  box  is  filled  by  the  action  of  the  sprinklers  up  to  the  top  of 
the  siphon  at  F,  the  discharge  will  begin  and  go  on  rapidly  till  the 
entire  liquid  contents  have  run  out ;  then  the  siphon  will  cease  to  act 
till  the  box  fills  up  again,  when  it  will  be  discharged  in  the  same  way. 
The  superiority  of  this  over  ordinary  tubs  for  the  purpose  consists  in  its 
completely  emptying  itself  at  intervals,  so  that  every  fresh  charge  of  the 
liquid  is  pure  and  free  from  contamination  with  previous  charges,  a  point 
of  great  importance  in  washing  photographic  prints. 

Dialysis. 

This  process,  to  which  attention  was  first  directed  by  the  late  Professor 
Graham,  of  London,  has  been  brought  into  greater  prominence  within 
the  last  five  years  than  ever  before.  This  was  in  consequence  of  its  use 
in  the  preparation  of  the  basic  solution  of  chloride  of  iron,  known  as 
dialysed  iron.  Dialysis  consists  in  separating  crystalline  from  colloid 
substances,  Avhen  in  solution,  by  means  of  a  diaphragm  of  animal  mem- 
brane susjjended  in  a  vessel  of  distilled  water. 

The  rapidity  of  diffusion  is  in  proportion  to  the  strength  of  the  solu- 
tion, and  increases  with  the  temperatm^e. 


PART  IV. 

INORGANIC   PHARMACEUTICAL  CHEMISTRY. 


CHAPTER    I. 

NON-METALLIC  ELEMENTS  AND  THEIR  MEDICINAL 

PREPARA  TIONS. 

THE  distinction  usually  recotjuizod  bv  chemists  between  the  non- 
metallic  elements  and  metals,  tliouirh  arbitmrv,  is  nevertheless  well 
understood  and  convenient,  and  will  i'uruish  the  biusis  for  the  division 
adopted  in  the  present  work.  Of  the  thirteen  non-metallic  elements 
nearly  all  enter  into  medicinal  preparations,  but  only  the  six  following 
Nvill  require  notice  in  the  present  chapter  in  the  following  order : — 

Oxygen,  O,  16  Iodine,  I,  120.0  rhosphorus,  P,  31. 

Chlorine,  CI,  35.4  Bromine,  Br,  79.8  Sulphur,  S,  32. 

Compounds  containing  carl)on  constitute  the  larger  number  of  organic 
chemicals  treated  of  in  Part  V.,  while  carbonic  acid  and  its  aqueous 
solution  are  approjwiately  considered  in  the  chapter  on  the  mineral  acids. 
The  siuue  applies  to  boron,  ^\■hich  forms  an  oxyacid,  and  hydrogen,  which 
is  chiefly  used  in  the  inorjianic  kiny;dom  in  Mater  in  its  well  laiown 
acid  combination  witli  chlorine,  wliile  nitrogen  entei's  into  one  of  the 
most  im})ortant  of  the  series  of  acid  and  into  the  equally  important 
alkali  ammonia. 

Oxygen.  O  =  16. 

In  a  state  of  combination,  oxvo-en  is  the  most  exteasivelv  diffiLsed 
body  in  natiu'e,  forming  one-lifth  of  the  atmosphere,  entering  as  a  con- 
stituent into  water,  into  nearly  all  the  mineral  sub.stances  composing  the 
crust  of  the  earth,  and  into  most  organic  products. 

AVith  other  elements  oxygen  unites  to  form  anhydrous  ack\»,  as  for- 
merly denominated,  thougli  called  by  modern  chemists  anhydrides,  as 
carbonic,  CO^,  sulphurous,  S(\„  and  phosphoric  acid,  P^Or,,  which,  with 
water,  form  the  well-known  acids  so  nuicli  used  in  chemistiy  and  phar- 
macy. Some  of  the  conq>ounds  of  oxygen  are  neutral  substances,  such 
as  water,  HjO,  carbonic  oxide,  CO,  and  nitrous  oxide,  NoO,  the  first 
named  of  which  is  of  great  chemical  interest  in  connection  with  the 
study  of  .salts.  The  hasrs,  of  so  nuich  interest,  were  formerly  regarded 
as  compounds  of  the  metals  witli  ])roj)()rtions  of  oxygen;  but  the  terra 
is  not  used  by  modern  writers,  who  regard  the  salts  as  direct  compounds 
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of  the  metals  with  the  respective  acidrs — a  view  so  far  adopted  in  the 
U.  S.  Pharmacopoeia  as  to  be  recognized  in  the  nomenclature  of  the 
last  edition.  Tlie  direct  combination  of  oxygen  with  other  bodies  is 
attended  with  the  evolution  of  heat,  and  sometimes  light,  which  occa- 
sions the  process  of  oxidation  to  be  much  resorted  to  for  the  production 
of  heat  and  light  without  reference  to  the  compounds  produced.  Where 
a  body  combines  rapidly  with  oxygen,  it  is  said  to  be  burned,  and  the 
process  of  rapid  oxidation  is  called  combustion. 

Although  oxygen  Ls  not  used  in  medicine,  except  for  inhalation  as  an 
antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  element  of  great 
interest  not  only  to  the  physician  and  pharmacist,  but  to  persons  in 
every  department  of  life. 

Oxygen  is  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort,  or  more  readily,  on  a  small  scale,  by  heating  chlorate  of  potas- 
sium in  a  retort  of  hard  glass  or  a  Florence  flask.  This  salt  contains 
potassium  combined  with  chloric  acid,  KCIO3,  and  yields  the  whole  of 
its  oxygen  (39.2  per  cent.)  by  heating,  chloride  of  potassium  remaining 
as  a  residue ;  thus,  KCIO3  =  KCl  and  30.  The  tubule  of  the  retort, 
or,  if  a  flask  is  employed,  a  bent  tube  of  glass 
secured  to  it  by  a  cork  is  carried  into  a  bell  glass 
or  other  receiver  filled  w^ith  water  and  inverted 
in  a  vessel  of  water ;  the  gas  gradually  displaces 
the  water  occupying  the  vessel,  which  may  be  re- 
moved and  replaced  by  another  until  the  whole 
is  collected ;  half  an  ounce  of  chlorate  yields  270 
cubic  inches,  or  over  a  gallon,  of  oxygen. 
The  chief  inconvenience  in  this  process  arises  from 
the  liability  to  softening  of  the  glass  of  the  retort 
or  to  its  fracture  by  the  intense  heat  required ; 
this  may  be  partially  obviated  by  mixing  two  parts 
of  the  powdered  chlorate  wath  one  of  the  binox- 
ide of  manganese,  Mn02,  previously  well  dried, 
and  by  subjecting  this  tx)  a  somewhat  less  intense 
heat  the  gas  wdll  be  obtained.  The  best  form  of 
apparatus  for  obtaining  oxygen  is  shown  in  Fig.  193.  It  consists  of  a 
copper  flask,  and  a  tube  bent  at  right  angles,  secured  by  a  gallows  screw 
to  the  head  of  the  flask ;  the  lower  end  of  the  tube  is  carried  below 
water,  and  the  gas  as  it  rises  is  caught  in  appropriate  bell  glasses. 

To  collect  this  gas  for  inhalation  it  should  be  j3assed  into  a  tubulated 
bell  jar,  over  the  tulDule  of  which  a  collapsed  and  softened  bladder,  or, 
preferably,  a  bag  of  gum-elastic,  has  been  secured.  By  submerging  the 
jar  the  gas  ascends  into  the  bag,  and  it  may  then  be  secured  and  admin- 
istered by  a  breathing  tube. 

In  cases  where,  from  the  stoppage  of  flues  or  deficient  ventilation  in 
chambers,  individuals  are  subjected  to  the  inhalation  of  noxious  pro- 
ducts of  combustion,  carbonic  acid,  and  carbonic  oxide  gases,  producing 
more  or  less  complete  narcotism,  sometimes  resulting  in  death,  oxygen 
gas,  administered  by  the  lungs  before  respiration  has  ceased,  or  by 
means  of  artificial  or  induced  respiration,  is  found  to  be  a  most  valuable 
antidote. 


Oxygen  apparatus. 
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Ozone  and  Antozonc. 

This  allotrnpic  condition  of  oxyircn,  discovered  hy  ISchiinhcin,  seems 
likely  to  piodiue  ivinarkaMe  chaniivs  in  the  generally  received  opinions 
in  regard  to  numerous  phenomena,  both  natural  and  artificial.  It  was 
first  recognized  by  a  peculiar  odor  accompanying  discharges  of  elec- 
tricity, especially  when  silently  emitted,  and  has  since  been  obtained  by 
a  variety  of  processes,  among  which  the  fulluwing  are  the  most  impor- 
tant: Into  a  large  salt-mouth  bottle  of  air  place  a  stick  of  phosjthorus, 
recently  scraped ;  cover  it  partially  with  water,  intrtnluce  the  stoi)})er, 
and  set  it  away  in  a  room  at  a  temperature  of  from  G0°  to  70°.  In 
the  process  of  oxidizing  the  exposed  phosphorus,  a  ])ortion  of  the  oxygen 
piisses  into  the  condition  of  ozone  and  antozone,  which  are  ditfused  in 
the  air,  though  never  in  large  proportion ;  if  long  kept,  these  are  lost 
by  combining  with  and  oxidizing  the  phos})horus;  by  washing  and  de- 
cantation,  the  ozonized  air  may  be  deprived  of  the  vapor  of  ])hosj»h()rus, 
and  preserved.  Ozone  is  also  a  product  of  the  slow  combustion  of 
ether ;  if  a  small  quantity  of  ether  is  placed  in  a  bottle  and  a  rod  of 
iron  or  glass  heated  to  just  500°  is  introduced,  the  atmosphere  of  the 
jar  will  aquire  the  properties  of  ozone,  while  the  ether  possesses  the 
characteristics  of  antozonc.  As  a  more  permanent  source  of  ozone, 
Boettger  has  recommended  the  opaque  olive-green  mixture  of  two  parts 
of  permanganate  of  potassa  with  three  pai*ts  of  strong  sulphuric  acid ; 
subjected  to  the  atmospheric  oxygen  it  continues  for  a  long  time  to  give 
out  ozone.  As  obtained  by  these  processes  it  is  always  lai'gely  diluted 
with  air ;  certain  liquids,  however,  have  a  strong  affinity  for  it ;  of  these, 
oil  of  turpentine,  oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either 
possess  the  power  of  inducing  its  formation,  or,  by  their  solvent  power, 
become  reservoii"s  of  it.  Hoav  far  its  presence  may  account  for  those 
changes  of  properties  of  oil  of  lemon,  camphene,  and  other  carbo-hydro- 
gens,  which  are  so  mcII  known  but  so  ill  exjilained,  is  worthy  of  inves^ 
tigation.  Oils  of  cinnamon  and  of  turpentine  when  charged  witli  it 
exhibit  bleaching  properties. 

Ozone  is  readily  absorbed  by  solution  of  an  alkaline  iodide,  conveii}- 
ing  it  into  iodate ;  it  oxidizes  moistened  silver  leaf  aud  thin  strips  of 
arsenic,  aud  antimony  in  the  cold.  From  the  metallic  iotlides  it  liber- 
ates iodine;  oxidizes  protosiilts  of  lead  and  manganese  to  peroxides; 
converts  sulphides  into  sulphates,  and  fcrrocyanides  into  ferridcyanides. 
Taken  into  the  lungs  it  produces  catarrh  and  i-ontraction  of  the  chest; 
it  destroys  organic  coloring  matter  with  the  greatest  energy ;  bleaches  blue 
litmus  without  first  reddening  it;  discharges  the  color  of  sulphate  of  indigo 
by  contact  alone ;  turns  paper,  impregnated  with  aniline  or  pyrogallic 
acid,  to  broM'u  ;  renders  cork  and  cafiutchouc  brittle  aud  destroys  them  ; 
deconqwses  tannic  acid,  oxalic  acid  being  a  product. 

These  changes  are  all  due  to  oxitlation,  and  oxides  are  the  result. 
Tlie  follo^\•ing  are  the  usual  tc.sU  for  ozone :  Sclionhcin's  test  is  made  by 
dissolving  one  part  of  pure  iodide  of  p(»tassium  (free  from  ifxlate)  in 
two  hundred  ])arts  of  ])ure  water,  then  adding  ten  parts  of  starch,  in 
fine  powder,  and  gently  licaling  till  the  starch  is  dissolved.  White 
paper  is  soaked  in  this  liquid,  then  dried  and  cut  into  strips,  which  are 
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to  be  preserved  in  stoppered  bottles.  This  paper,  exposed  to  the  air  in 
a  spot  sheltered  as  much  as  possible  from  rain,  light,  and  foul  effluvia 
for  a  period  of  from  six  to  twenty-four  hom*s,  will  show  the  presence 
of  ozone  in  the  atmosphere  by  changing  to  brown,  and  when  wetted, 
from  a  pink  to  blue  color,  according  to  the  proportion  of  ozone  in  the 
air.  Paper  soaked  in  an  alcoholic  solution  of  guaiacum  and  dried  in 
the  dark  acquires  a  bright  blue  color  by  contact  with  ozone. 

The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is 
deemed  of  importance  in  the  study  of  those  mysterioas  influences  con- 
nected with  the  cause  of  malarious  and  contagious  diseases,  but  the  sub- 
ject has  not  yet  been  sufficiently  studied.  The  most  remarkable  prop- 
erties of  ozone  appear  to  grow  out  of  its  particular  relations  to  oxygen, 
from  w^hich  it  is  produced  by  electricity,  while  l^y  a  heat  of  450°  to 
600°  it  is  always  convertible  into  oxygen.  Certain  well-known  disin- 
fectants and  bleaching  agents  are  now  found  to  owe  their  properties  to 
this  constituent ;  this  is  especially  the  case  with  the  alkaline  perman- 
ganates, and  the  solution  of  permanganate  of  potassium  has  been  in- 
troduced under  the  name  of  ozonized  loater  as  a  deodorizer  in  medical 
practice.  Magnetic  oxide  of  iron  is  also  said  to  contain  oxygen  in  the 
state  of  ozone,  and  a  filter  is  in  use  in  England  in  which  this  mineral 
is  the  active  material  for  the  purification  of  water  by  oxidizing  and 
destroying  all  organic  matters  contained  in  it.  The  principal  oxides  in 
which  the  oxvgen  aj)pears  to  exist  as  ozone,  called  by  Sehonbein  ozonides, 
are  as  follow's :  Isln.f)^,  MnO^,  MnO^,  Pb02,  AgO,,  CrOg,  BiO^,  Ni^Og, 
COoOg,  among  which  peroxide  of  lead  (Pb02)  appears  to  have  the  most 
energetic  action,  displaying  some  of  the  characteristic  reactions  of  ozone 
without  the  addition  of  any  acid  to  decomjsose  it. 

Antozone  has  been  less  studied  than  ozone.  It  appears  to  be  pro- 
duced whenever  ozone  is  formed  either  by  electrical  action  oi"  oxidation. 
Some  chemists  believe  ordinary  oxygen  to  be  a  compound  of  ozone  and 
antozone.  Of  the  methods  for  preparing  antozone,  the  following  will 
suffice:  a  little  concentrated  sulphuric  acid  is  poured  into  a  small  bottle, 
and  into  this  are  thrown  some  fragments  of  pure  peroxide  of  barium, 
Ba02 ;  when  gas  is  liberated,  the  air  of  the  bottle  will  be  found  to  be 
charged  with  antozone.  Sometimes  it  is  necessary  to  introduce  the 
bottle  into  a  moderately  warmed  water-bath ;  at  other  times  the  reaction 
is  required  to  be  allayed  by  applying  cold  water.  Antozone  is  a  gas 
with  odor  someAvhat  resembling  ozone,  though  different  and  more  dis- 
agreeable ;  it  is  less  permanent  than  ozone,  being  very  readily  converted 
into  ordinary  oxygen. 

If  air  charged  with  antozone  is  made  to  bubble  through  water,  it  ^vill 
raise  as  it  ascends  a  thick  white  mist  or  cloud,  w^hich  may  be  collected 
and  loured  from  one  vessel  to  another,  and  is  deposited  as  drops  of 
water  only  when  the  antozone  has  become  converted  into  ordinaiy 
oxygen  or  entered  into  combination.  It  is  through  the  existence  of 
antozone  that  water  may  be  oxidized  into  peroxide  of  hydrogen,  H2O2, 
an  object  of  scientific  interest  not  utilized  in  medicine  or  the  arts  until 
lately.  Under  the  name  of  aureoline,  it  has  been  used  as  a  bleaching 
agent,  by  hair-dressers,  to  obtain  "golden  colored"  liau-;  this  seems 
to  be  its  greatest  use  in  the  arts. 
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Chlokum.     C'l  =  35.4.     (Chlorine.)     Chlorinium,  Plutrm.,  1870. 

Chlorine  i.s  a  donse,  fiuttl>o:itin<r,  oorrosivo  <^tb*,  2.-5  times  as  heavy  as 
atmosj)herie  air,  and  of  a  j)ale  yellowish-tureen  eolor.  Under  the  pres- 
sure of  about  four  atmospheres  it  eondenses  into  a  yellow  li<]uitl,  sp.  gr. 
1.33.  It  is  one  of  the  most  active  of  chemical  at^ents,  entcrin«r  into 
eomhination  with  nearly  all  the  other  ek'ments,  especially  with  the 
metals,  hut  not  existing  in  nature  unet)mi)inid.  The  chlorides  are 
remarhahle  for  solubility,  and  eonseiiuently  find  a  placi-  among  the  eon- 
stitncnts  of  sea-water,  connnon  salt,  XaC'l,  being  obtained  in  large  pro- 
portion from  that  great  reservoir. 

The  chief  use  of  uncombiaed  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  jiroperties  it  a])peai's  to  owe  to  its  rela- 
tion with  hydrogen.  In  contact  with  most  organic  substances  it  de- 
composes them,  eliminates  a  jiortion  of  their  hydrogen  as  hydrochloric 
acid,  and  enters  also  into  compounds  by  substitution  Ibr  the  h\(lrogcn 
in  their  composition. 

To  the  physician  and  i)harmacist  chlorine  is  most  interesting  in  the 
form  best  adapted  to  liberate  it  into  the  atmos])here  for  its  uses  as  a 
disinfectant.  The  reader  is  referred  to  the  chaj)ter  on  the  alkalies  and 
alkaline  earths  for  its  loose  combinations  with  lime  and  s<xla ;  in  this 
place  it  will  suffice  to  notice  the  chlorine  mixture  especially  adaptal  to 
hospitals,  and  the  Aqua  Chlori  of  the  Pharmacopeeia. 

Chlorbie  DisinfccUng  Preparation. 

This  consists  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sul})huric  acid,  put  up  together  for  extemporaneous  admixture,  as 
follows : — 

The  Common  Salt  Jfi.vtnrc. 

Take  of  Common  salt,  well  dried 18(X)  parts. 

Binoxide  of  manganese,  containing  72  per  cent.     1875     " 

Grind  them  together  into  a  fine  powder,  and  ]>ut  u]>  the  jxiwder  in 
packages  containing  about  195  grains  each,  and  put  130  of  these  j)ack- 
ages  in  a  jxisteboard  box  to  accom])any  the  sulphuric  acid  mixture. 

Each  of  these  j)ackages  requires  half  a  fluidoiuice  of  the  sulphuric 
acid  mixture,  and  yields  about  57  cubic  inches  t»f  chlorine.  This 
(|uantity,  when  thus  liberated  gradually  in  a  space  containing  about 
20,000  times  its  volume  of  air,  is  borne  without  inconvenience  by 
])ersons  generally,  and  is  not  injurious  even  in  j)idmonary  diseases.  It 
should  never  be  used  in  such  quantities  as  to  pnxluct!  discomfort  or 
bronchial  irritation. 

The  Sulphuric  ^icid  Jlixture. 

Take  of  Sulphuric  acid,  sp.  gr.  1.845 45  parts. 

Water 21     " 

Mix  them  carefully,  and  when  cold  put  the  mixtiu'c  into  strong 
bottles,  \vith  accurately  grc^untl  stoppers,  each  bottle  to  contain  G5 
fluidounces. 
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Half  a  fluidoiince  of  this  to  be  used  for  each  package  of  the  common 
salt  mixture. 

Directiom  for  Use. — One  package  of  the  connnon  salt  mixture,  placed 
in  a  saucer  or  plate,  and  thoroughly  mixed  with  half  a  fluidounce  of  the 
sulphuric  acid  mixture,  is  to  be  placed  under  every  alternate  bed  at 
night,  and  allowed  to  remain  there  three  days.  Upon  the  second  night, 
the  beds  which  were  omitted  should  be  supplied  in  the  same  way  and 
for  the  same  length  of  time,  and  the  process  repeated  at  the  end  of  three 
days,  or  sooner,  according  to  circumstances.  Should  the  wards  be  badly 
ventilated,  or  contain  many  sloughing  wounds,  or  be  subject  to  epidemic 
disease  or  low  forms  of  fever,  the  mixtures  sh(juld  be  renewed  every 
third  day.  OtherAvise  once  a  month  may  be  sufficient;  and,  when 
thorough  cleanliness  and  ventilation  are  attained,  the  process  is  unneces- 
sary for  occupied  wards.  In  disinfecting  unoccupied  wards,  water- 
closets,  latrines,  etc.,  by  chlorine,  they  should  be  cleansed,  closed  up  as 
perfectly  as  practicable,  and  two  packages  used  for  each  600  cubic  feet 
of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  chloride 
of  sodium  and  binoxide  of  manganese,  on  the  addition  of  sulphuric  acid, 
mav  be  thus  expressed  :  2NaCl  +  2H2SO^ + INInO.,  =  Na,SO, + ^NlnSO^ + 
2H2O+2CI. 

Aqua  Chlori.     (Chlorine  Water.)     U.  S.  P. 

[Aqiia  Chlorinii,  Pharm.,  1870.) 
Liquor  Chlori.     (Solution  of  Chlorine.)     Ph.  Br. 

An  aqueous  solution  of  chlorine  (CI  35.4)  containing  at  least  0.4  per 
cent,  of  the  gas. 

Black  oxide  of  manganese         ....  10  parts. 

Hydrochloric  acid 40      " 

Water 75      " 

Distilled  water 400      " 

Place  the  acid  in  a  flask,  add  the  acid  previously  diluted  with  twenty- 
five  (25)  parts  of  water,  and  apply  a  gentle  heat.  Conduct  the  generated 
chlorine,  by  suitable  tubes,  through  tlie  remainder  of  the  water  contained 
in  a  small  wash  bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of 
one  thousand  (1000)  parts,  into  which  the  distilled  water  has  been 
introduced,  the  neck  of  which  is  loosely  stojjped  with  cotton,  and  which 
is  to  be  kept,  durhig  the  oi)eration,  at  a  temperature  of  about  10°  C. 
(50°  F.).  When  the  air  has  been  entirely  disj^laced  by  the  gas,  discon- 
nect the  bottle  from  the  apparatus,  and,  having  inserted  the  stopper, 
shake  the  bottle,  loosening  the  stopper  from  time  to  time  until  the  gas 
cea.ses  to  be  absorl^ed.  If  necessary,  reconnect  the  bottle  vnth  the  appa- 
ratus and  continue  passing  the  gas  and  agitating  until  the  distilled 
water  is  saturated.  Finally,  pour  the  chlorme  water  into  dark,  amber- 
colored  glass-stoppered  bottles,  which  must  be  completely  filled  there- 
with, and  keep  them  in  a  dark  and  cool  place. 

Black  oxide  of  manganese  is  used  in  this  process  because  of  its  facility 
for  yielding  oxygen  under  the  circumstances  to  hydrogen  of  the  muriatic 
acid  to  form  w^ater,  while  the  chlorine  of  the  acid  unites  in  part  with 
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the  maiii^anesc,  and  is  in  part  sot  free ;  tlie  reaction  which  occui's  is  thus 
fornuilatcd  :  Mn(X-f  4IIC1  =  2H,0  +  MnCloH  2C1.  Groat  oaro  should 
be  taken  in  liI)oratin<r  and  maniimlatinji;  \vitli  clilorino  to  avoid  inlialing 
it;  ■\vhon  tai<on  into  the  hnij^s,  luilo.ss  very  largely  diluted  ^vilh  air,  it  is 
extromoly  corrosive. 

This  ])rocoss  requires  the  adjustment  of  flask  and  tubas,  as  figured  on 
page  l(>(i.  The  groat  solubility  of  chloi'ino  in  -water  forbids  the  use  of 
juore  than  a  Huiited  (juantity  in  the  intermediate  (^vash)  bottle;  this  is 
designed  to  absorb  any  portion  of  the  undecomposod  muriatic  aoid  Avhich 
may  puss  from  the  flask.  The  size  of  the  receiving  bottle  is  important 
as  dotonnining  the  quantity  of  ehloi'ine  in  the  resulting  jireparation. 
This  mode  of  receiving  and  dissolving  the  gas  is  considered  an  improve- 
ment on  the  Wolft''s  bottles  formerly  in  use;  al)out  three  pints  of 
chlorine  are  bv  this  arrano-ement  convenientlv  collected  and  dissolved  in 
the  twenty  fluidounccs  of  water  prescribed.  AVith  a  view  to  warming 
the  flask  and  not  the  receiving  bottle,  the  connecting  glass  tube  should 
bo  ton  or  twelve  iuclics  long,  and  fchould  have  one  or  more  joints  of 
gum-olastic  tube. 

Chlorine  water  is  a  greenish-yellow,  clear  liquid,  having  a  suflbcating 
odor  and  disagreeable  taste  of  chlorine,  and  leaving  no  residue  on  evap- 
oration. It  instantly  decolorij^es  dilute  solutions  of  litmus  and  indigo. 
AMion  shaken  with  an  excess  of  mercury  until  the  odor  of  chlorine  has 
disappeared,  the  remaining  liquid  should  be  at  most  faintly  acid  (limit 
of  hydrochloric  acid)  on  mixing  35.4  gm.  of  chlorine  water  with  a  solu- 
tion of  0.9  gm.  of  iodide  of  potassium  in  20  gm.  of  Avater,  the  resulting 
dee]>  red  liquid  should  require  for  comj)lete  discoloration  at  k^ast  40  c.  c. 
of  the  volumetric  solution  of  hyposuljihite  of  sodium  (corresponding  to 
at  least  0.4  per  cent,  of  chlorine). 

Iodine  and  its  Preparations.* 

lodum.     Solid  crystalline  scales,  sp.  gr.  4.95. 

Ainmonii  iodidum,  NH4I.     Very  deliquescent.     Dose,  gr.  v  to  x. 

Calcii  iodidum,  Calj. 

Liq.  iodi  compositus.     I  parts  v,  KI  parts  x.  Distilled  water  parts  85. 

Potassii  iodidum,  KI.     In  cubical  crystals.     Dose,  gr.  ii  to  v. 

Sodii  iodidum,  Xal.     Cubical  crystals.     Dose,  gr.  ij  to  v. 

Tinctura  iodi.     I  parts  8,  alcohol  jjarls  92. 

"       iodinii  composita.     I  gr.  xv,  KI,  gss,  alcohol  f5J.     Dose,  TT^  xv  to  xxx. 

lodum.    I  =3 126.6.    {Iodine.)    U.  S.  P. 

Jodiim.     [Iodine.)     Ph.  Br. 

{lodinium,  Pliarm.,  1870.) 

This  non-metallic  element,  existing  in  sea-water  and  marine  plants, 
is  procured  for  use  in  medicine  from  the  fu.sed  and  vitrified  ashes  of 
sea-weed  called  kelp,  Avhich  is  i)ro])ared  in  the  Western  Islands,  North 
of  Scotland  and  Ireland,  and  on  the  coast  of  Pi'anco,  at  Cherbourg,  and 
at  Le  Conquet,  ne^u"  J]rest.  It  is  also  found  in  combination  Avilh  mer- 
cury, silver,  lead,  and  other  metals,  and  in  Chili  saltpetre  j)rinei])ally  as 
iodate  of  sodium.     According  to  the  report  on  the  medical  and  phar- 

♦  Most  of  the  iodine  salts  are  described  under  the  several  heads  of  their  metallic  bases. 
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uiaceutieal  products  at  the  Great  Exhibition  of  1862,  Tissier  &  Son,  of 
the  latter  place,  produced  of  iodine  and  iodide  of  potassium,  each,  from 
80UU  to  1U,00U  lbs.,  bromine,  1500  to  1800  lbs.,  and  bromide  of  po- 
tassium, 1100  to  1300  lbs.  annually.  The  process  of  preparation  is 
brieflv  as  follows  : — 

The  kel]),  l)eing  broken  and  lixiviated,  yields  about  half  its  weiirht 
of  soluble  sodium,  potassium,  and  magnesium  salts.  The  common  Sidt, 
and  carbonate  and  sulphate  of  sodium,  and  chloride  of  potassium,  are 
crystallized  out  on  evaj)oration.  The  mother-liquor  contains  iodides  of 
sodium,  potassium  and  magnesium,  to  which  sulphuric  acid  is  added, 
liberating  carbonic  acid,  sulphuretted  hydrogen,  and  sulphurous  acid, 
by  eiferveseence,  and  sulphur  which  is  deposited.  The  acid  lye  is  next 
distilled  from  peroxide  of  manganese,  which  lil^erates  the  iodine,  and  it 
is  condensed  in  cooled  glass  receivers.  This  process,"  as  applied  to  iodide 
of  sodium,  is  explained  by  the  following  formula:  2XaI-r2H2S04-p 
MnO,  =  Xa,SO,-MnSO;-f2H20  +  2I. 

Iodine  is  in  bluish-l)lack  crystalline  scales  with  a  metallic  lustre,  sp. 
gr,  4.948,  fusing  at  237°  F.,  boiling  at  347°,  and  evajiorating  at  or- 
dinary temperature,  especially  when  damp.  It  melts  when  heated,  its 
vapor  is  of  a  splendid  violet  color,  odor  like  chlorine,  and  sublimes  in 
very  heavy  violet  vapors.  Free  iodine  precipitates  starch  in  the  cold, 
of  a  dark  blue  color,  which  reaction  is  its  most  familiar  and  delicate 
test.  AVater  dissolves  about  yg'oirth  of  its  weight  of  iodine,  being 
slightly  discolored  by  it,  but,  on  the  addition  of  either  of  the  alkaline 
iodides,  or  of  chloride  of  sodium,  it  becomes  extremely  soluble ;  it  is 
also  very  soluble  in  alcohol  and  ether.  It  dissolves  in  alkaline  solu- 
tions, forming  iodides  and  iodates.  AVith  the  metals  and  most  of  the 
non-metallic  elements,  it  combines  with  avidity,  and  several  of  its  com- 
binations are  officinal ;  of  these,  the  iodides  of  mercury,  of  lead,  zinc, 
cadmium,  iron,  arsenic,  and  sulphur  are  considered  under  the  head  of 
their  metallic  elements,  while  the  several  preparations  which  owe  their 
value  excla^ively  to  iodine  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the  skin 
brown  or  orange  color,  causing  itching,  redness,  and  desquamation.  This 
discoloration  of  the  skin  may  be  best  removed  by  ammonia  or  by  hypo- 
sulphite of  soda.  Applied  by  inunction,  it  is  absorljed,  producing  its 
characteristic  stimulating  eifect ;  inhaled  as  vapor  in  a  very  diluted 
form,  vapor  iodi,  it  exercises  its  alterative  effect  on  the  mucous  mem- 
brane of  the  respiratory  passages.  Its  influence  is  chiefly  exerted  on 
the  glandular  and  absorl^ent  svstems.  The  element  itself  and  its  salts 
are  used  both  internally  and  topically  for  an  immense  numl^er  of  diseases 
requiring  alterative  treatment ;  when  given  internally,  it  is  always  in 
solution  or  combination.     (See  Sohdiom  and  Tinctures.) 

Ammonii  lodkhi.m,^] .  S.  P.     XII^I  =  144.6.     {Iodide  of  Ammonium.) 

Take  of  Iodide  of  potassium,  in  coarse  powder     .     4  troyounces. 
Sulphate  of  ammonium,  in  coarse  powder  1  troyounee. 
Boihns:  distilled  water       .         ...     2  fluidounces. 
Alcoliol.  water,  each A  sufficient  quantity. 

Mix  the  salts,  add  them  to  the  boiling  water,  stir  w^ell,  and  allow  the 

12 


178  ON    THE    NOX-M  KTA  I.MC    KLEMEXTS,    ETC. 

mixturo  to  cool  ;  tluMi  add  a  Huidounco  ol"  alcohol,  mix  well,  and  rcxliuv 
the  tt'ni|H'nitiiri'  hy  a  l»atli  ol'  icc-watcr  to  almiit  40"  ;  throw  the  mix- 
turo into  a  I'ooU'd  irlas'^  tiimicl  stopped  w  ith  moistened  cotton,  and  when 
the  clear  solution  has  passed,  pour  upon  the  salt  a  fhiidonnce  of  a  mix- 
ture <»t'  two  parts  (»t"  water  an<l  one  ot"  alcdjioj.  Lastly,  evaj)orate  the 
solution  rapidly  to  dryness,  stirring  constantly,  an<l  preserve  the  residue 
in  a  wcll-st<»pjH'd  hottle. 

Jt  crystallizes  in  euhes,  and  is  verv  deli(|ueseent.  It  has  been  used 
as  a  substitute  tor  iodide  of  j)otassium  on  account  of  tlu'  looseness  \\  ith 
Avhii'h  the  i(Mline  is  combined.  It  is  one  of  the  most  useful  of  chemical 
agents  in  the  hands  of  the  ])hoto<::rapher. 

Intcrnallv  it  has  been  jn'escribed  in  doses  as  liiirh  as  10  frniins :  cxter- 
nally  in  ointiuents  of  from  >)j  to  ."))  to  an  ounce  of  lard. 

Iodide  of  Calcium.     Cal.,  =  293. 

This  is  ]n'epared,  according  to  ^lalme,  by  treating  a  solution  of  icwlide 
of  iron  with  milk  of  lime,  filtering,  and  evajxtrating.  Tiie  ]i<juid  thus 
treated  yields  crystals  of  imlide  of  calcium.  ,\lthough  recomiucn<le<l 
as  ])reierable  to  any  other  iodide  in  j)litliisis,  it  does  not  seem  to  have 
been  nuich  employed.  The  dose  is  from  one  to  four  grains  after  each 
meal. 

Potassi  lodidum.    KI  =  165.6.    Iodide  of  Potassium.     U.  S.  P.,  Ph.  Br. 

[Ilt/driodate  of  Potassa.) 

This  salt  is  directed  to  V)e  made  by  adding  icxline  simply  to  a  solution 
of  caustic  potash,  thus  forming  the  mixed  iodide  of  ]iotassiu!u  and 
iodate  of  potiL^sium  (6KHO  +  3i,.=r."3KI,-f  KIOj  +  oH.O).  This  being 
heated  to  redness  in  contact  with  charcoal,  the  icnlic  acid,  IO3,  parts  with 
its  oxygen,  and  the  iodate,  KIO.,,  is  reduced  to  iodide  of  potiussium,  KI. 

Colorless,  translucent,  cubical  crystals,  slightly  deliquescent,  having 
a  peculiar  faint  odor,  a  ])ungent,  sjiline,  and  bitterish  taste,  and  neutral 
reaction.  Soluble  in  0.<S  parts  of  water  and  18  parts  of  alcohol  at  15° 
C;  in  0.5  parts  of  boiling  water  and  6  parts  boiling  alcohol.  The  com- 
mercial salt  is  generally  in  whitish  ojKUjue  crystals  with  faint  alkaline 
reaction  ;  but  single  crvstals  laid  u])on  moistened  red  litmus  paper  should 
not  at  once  protluce  a  violet  blue  color  (absence  of  more  than  0.1  per 
cent,  of  alkali).  A  full  red  heat  slowly  volatilizes  it  without  change. 
An  acpieous  solution  of  the  salt  gives  a  gramdar  precipitate  when  added 
to  a  saturated  solution  of  bitartrate  f)f  sodium. 

A  solution  of  the  salt,  to  whi<h  disulj)hide  of  carbon  has  been  added, 
and  chl(»rine  water  ad<led  droj)  by  droj),  will  impart,  upon  agitation,  a 
violet  color  to  the  disulphide  of  carbon.  Solution  of  starch  ndxed  with  one 
of  the  iodide,  should  not  at  once  acquire  a  bhic  color  upon  the  addition  of 
diluted  sul|)htirie  acid  (absence  of  iodate).  If  1  gm.  of  the  salt  be  dis- 
solved in  lOc.c.ofwaterof  ammonia, thenshakcn  withasolutionof  1.1  gm. 
of  nitrate  of  silver  in  20  c.c.of  water,  and  the  filtrate  be  supei-saturated  with 
7  r.c.  of  nitric  acid,  no  cloudiness  should  make  its  apj)earanee  within 
ten  miimtes  (absenc(>of  more  than  0.5  per  cent,  of  chloride  or  bromide.) 

This  salt  contains  no  water  of  crvstalli/ation.  Kvery  A  gi'ains  contain 
al)out  3  grains  of  iodine.  The  a<pieous  solution  is  capable  of  taking 
up  a  large  quantity  of  iodine,  forming  a  litpiid  of  a  deep  brown  color. 
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Iodide  of  potassium  is  considered  to  possess  the  same  medicinal  vir- 
tues as  iodine,  though  preferred  by  some  physicians  to  obtain  the  con- 
stitutional eifects  of  tlie  alterative.  It  is  used  very  extensively,  both 
alone  and  combined  with  iodine,  and  with  other  alterative  remedies;  it 
is  incompatible  ^ith  the  preparations  of  mercury  generally,  greatly 
increasing  their  activity.     Dose,  gr.  ij  to  gr.  v. 

SocUi  lodidum,  U.  S.  P.     (Iodide  of  Sodium.)     Nal  =  149.6. 

This  salt  may  be  prepared  from  a  freshly-prepared  solution  of  iodide 
of  iron  or  zinc,  by  precij)itating  it  with  ])ure  carbonate  of  sodium,  or  by 
modifications  of  the  processes  mentioned  under  the  head  of  iodide  of 
potassium,  evaporating  and  allowing  it  to  crystallize  at  a  heat  not  ex- 
ceeding 120°  F.,  or  it  may  be  evaporated  to  dryness  and  granulated. 
Below  the  temperature  named,  it  crystallizes  with  four  equivalents  of 
water  in  deliquescent,  flat,  hexagonal  prisms  ;  crystallized  as  above,  it 
forms  cubes  which  contain  no  water,  and  are  very  soluble  in  water  and 
also  in  alcohol. 

It  has  been  used  as  a  sulistitute  for  iodide  of  potassium ;  its  advan- 
tage over  the  potassium  salt  consists  in  its  having  85  per  cent.,  while  the 
other  has  only  76  per  cent.,  of  iodide  in  combination. 

Tinctura  lodi,  U.  S.  P.     {Tincture  of  Iodine.) 
{Tindura  lodinii,  Pharm.,  1870.) 

Iodine,  eight  parts 8 

Alcohol,  ninety-two  parts 92 

To  make  100  parts      .         .        .  • 100 

Dissolve  the  iodine  in  the  alcohol. 

6.33  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm.  of  iodide 
of  potassium  in  25  c.c.  of  water  and  a  little  gelatinized  starch,  should 
require,  for  complete  decoloration,  40  c.c.  of  the  volumetric  solution  of 
hyposulphite  of  sodium. 

It  is  not  adapted  to  internal  use,  as,  on  the  addition  of  water,  the 
iodine  is  precipitated,  and  exercises  its  peculiar  irritating  topical,  effect 
on  the  coats  of  the  stomach.  This  precipitation  is  partially  obviated  by 
the  gradual  formation  of  the  hydriodic  acid,  where  there  is  water 
present ;  l)ut  the  use  of  sfronr/  alcohol  as  the  solvent  is  said  to  prevent 
the  formation  of  this  acid.  Tincture  iodi.  Ph.  Br.,  contains  iodine  ^  oz. 
av.,  iodide  potassium,  ^  oz.  av.,  rectified  spirit,  1  pint  imp.  It  is  much 
Aveaker  than  that  of  the  United  States  Pharmacopoeia,  and  more  nearly 
resembles  the  compound  tincture.  Tincture  of  iodine  is  applied  to  the 
skin  as  a  powerful  irritant  in  cutaneous  and  subcutaneous  inflammation. 
In  treating  er\'sipelas,  and  when  the  surface  to  be  treated  is  circum- 
scribed, it  is  applied  with  a  camel-hair  brush. 

Tinctura  Iodi  Compositus.     [Compound  Tincture  of  Iodine.) 

To  make  Oj.  To  make  f  3  j. 

Take  of  Iodine 5^8  ^r-  xv. 

Iodide  of  potassium         ....         ,^j  '^ss. 

Alcohol Oj  I5J. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 
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Tliis  tinctmv  is  no  longer  officinal,  having  been  tli.sniissed  from  the 
IMiarniaeojMi'ia  in  the  late  revision. 

It  is  adapted  to  the  same  nse  as  the  fori'going  ;  by  the  presence  of  the 
itKlitlc  of  potassium,  the  precipitation  of  iodine  on  contact  with  aoncons 
liipiids  is  prevented.  It  is  weaker  than  LngoKs  soliitiun,  and  may  be 
used  internally  in  doses  of  ^w  to  xxx. 

Tinctura  lodi  Dccoloratu.     [Colorless  Tincture  of  Iodine.) 

R.  I'xH gr.  XV. 

Alcohol gj. 

Soilii  snlphitis  .........  3^8- 

Glycerine,  q.s.  ft l'5ij. 

Liquor  lodi  Comjmsitus,  U.  S.  P.     {LugoVs  Solution.) 

Take  of  Iodine,  five  parts 5 

Iodide  of  potassium,  ten  parts 10 

Distilled  water,  80  parts 85 

To  make  100  parts 100 

Lugol's  solution,  as  originally  propo.scd,  contained  20  grains  of  iodine, 
and  40  of  iodide  of  pottussium,  to  I'Sj  of  water;  the  present  officinal 
preparation  is  adjusted  to  the  proportions  convenient  for  a  ])int,  and,  as 
is  .seen  above,  is  somewhat  stronger.  The  liquor  iodide,  Ph.  Hr.,  con- 
tains iodine  20  grains,  iodide  potassium  30  grain.s,  to  the  fiuidounce. 
Dose,  fn^x  to  XX. 

In  iodine  and  compound  iodine  ointments,  U.  S.  P.,  wc  have  nearly 
the  same  projiortions  as  in  the  tinctures,  substituting  lard  for  alcohol 
and  water.     (See  Ointtnenfs.) 

Soluble  Iodide  of  Starch. 

Take  of  Iodine 12paits. 

Starch 1(X)     " 

Ether 20     " 

Dis.solve  the  iodine  in  the  ether,  pour  the  solution  over  the  starch, 
triturate  till  the  ether  is  eva])orated ;  intrwluce  into  a  water-bath,  and 
continue  the  heat  for  half  an  hour  Avitli  occasional  stirring.  A  ]>ortion 
of  the  iodine  vapor  has  escapi-d,  but  the  stan-h,  which  has  now  become 
soluble,  will  be  combined  with  about  4  per  cent,  of  iodine. 

Syrup  of  Iodide  of  Starch. 

Take  of  Iodide  of  starch 25  parts. 

Water 345     " 

Sugar 635     " 

Dissolve  the  iodid<'  in  the  water,  and  add  the  sugar. 
This  syru[)  contains  one  })art  of  iodine  in  a  thou.sand.     Dose,  a  tea- 
.spoonful. 
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Chlorides  of  Iodine.     I,C1.     I^Clj. 

There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption  of 
chlorine  by  dry  iodine.  AMicn  the  iodine  is  in  excess,  a  liquid  proto- 
chloride  is  the  result.  It  is  a  reddish  or  yellow  liquid,  of  an  oily  con- 
sistence, sharp  odor,  feebly  acid,  astringent  taste,  soluble  in  water  and 
alcohol.  If  the  chlorine  is  added  in  excess,  a  yellow,  solid,  crystalliz- 
able  terchloride  is  formed  ;  it  fumes-  in  the  air,  has  an  acrid  odor,  and  is 
soluble  in  water.  The  long-continued  action  of  chlorine,  in  excess,  upon 
iodine,  results  in  the  formation  of  hydrochloric  and  iodic  acids. 

Bromine  Prep.\jeiations. 

Bittern.     The  mothei'-liquor  after  the  crystallization  of  common  salt.      Source  of 
bromine. 

Bromiim.     Heavy,  very  volatile  liquid,  sp.  gr.  2.96. 

Anuiionii  Bromidum,  NH4l]r.     White  granular  salt.     Dose,  gr.  ij  to  x. 

Bromi,  Chloriduiii,  BrCl.j.     \'ery  powerful  caustic,  etc.,  fluid. 

Calcii  Bromidum,  CaBr.^. 

Lithii  Bromidum,  LiBr.     White  granular  salt.     Dose,  gr.  v  to  x. 

Liquor  ferri  Bromidi.    vSolution  of  bromide  with  excess  of  bromine.    Dose,  TT^v  to  x. 

Potassii  Bromidum,  KBr.     White  cubical  crystals.     Dose,  gr.  v  to  xxx. 

Sodii  Bromidum,  XaBr.     Colorless  rhomljic  prisms,  gr.  v  to  xx. 

Zinci  Bromidum,  ZnBr.^.     White  deliquescent  salt. 

Bromum,  U.  S.  P.     Bromum,  Br.  Ph.     Bromine,  Br  =  79.8. 

Bromine  is  a  hea\y,  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste;  verj^  volatile  and  fuming,  on  which 
account  it  is  generally  kept  in  bottles  under  a  stratum  of  water,  soluble 
in  ether  and  alcohol,  and  to  a  small  extent  in  water ;  it  precipitates  starch 
of  an  orang-e  color.  A.s.sociated  with  iodine  in  sea-water  and  numerous 
mineral  springs,  it  is  largely  extracted  from  bittern,  the  liquor  left  after 
the  ciystallization  of  common  salt,  whether  from  sea- water  or  from  cer- 
tain salt  springs.  The  process  consists  in  pa.ssing  chlorine  gas  or  a  mixture 
of  binoxide  of  manganese  and  muriatic  acid,  which  liberates  chlorine, 
into  the  bittern,  and  on  distillation  the  bromine  passes  over  below 
the  boiling  temperature.  At  the  salt  works  in  Western  Pennsylvania, 
West  Virginia,  and  Ohio,  this  bittern  is  preserved  for  the  extraction  of 
the  bromine,  and  the  American  brfjmine  prepared  there  is  fully  ecjual  to 
the  imported  article. 

Care  should  l)e  taken  in  handling  bromine,  especially  in  warm  weather, 
or  near  a  fire;  it  boils  at  about  117°  F.,  liberating  stifling  red  fumes, 
which  have  the  sp.  gr.  5.39.  Few  vapors  are  so  corrosive  or  so  dan- 
gerous to  those  exposed  to  their  inhalation. 

Bromine  has  been  prescribed  as  an  antiseptic  in  purifying  the  atmos- 
phere of  hospitals  where  er^^sipelas,  gangrene,  scarlatina,  and  small-pox 
exist,  and  is  used  locally  in  some  of  these  diseases,  and  internally  in 
diphtheria,  and  in  cases  in  which  iodine  has  lost  its  effect  from  habitual 
use.  With  a  view  to  facilitate  its  employment,  Dr.  J.  Lawrence  Smith 
has  propo.sed  the  following  solution  : — 

Take  of  Bromine A  troyounce. 

Bromide  of  potassium     .         .     160  grains. 

Distilled  water  .         .         .     SufRcient  to  make  fSiv. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidounces  of  water. 
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:i<l(l  the  hroniino,  ajritato,  and  liiially  add  the  iviuaiiidcr  ol'  tlu'  water. 
It  should  l)c  l<»j)t  ill  small  unniiid-stop^K-ivd  vials.  Tlu'  dose  ot"  this 
woidd  l)c  iVi'iii  diic  tn  twii  drops. 

Bittern,  as  ohtaiiunl  iVoiii  the  salt  works,  is  a  heavy  li(iuid,  Nvithout 
color,  and  haviiiir  a  caustic  taste  and  hitihly  stiniulatiiiii-  jtroperties.  Its 
chief  iiu'diciiial  use  is  to  j)r<Mliicc  a  counter-irritant  and  alterative  efreet, 
and,  hy  continued  rul»i)in^- ol'  the  part,  a  pustular  eruption.  It  is  a  use- 
ful application  in  riieuinatism  and  in  jrlandnlar  swellin<i>,  l)cin<;  absorbed, 
and  pioducin<j^  the  alterative  efleets  of  the  iodine  mid  hroniine  salt^. 

7>/6/-o»'.s'  Antidote  to  the  Poiaon  of  the  lidttlesnake. — This  combination 
has  been  foiuul  an  erticient  antidote  in  a  number  of  cases  of  poisoniut^ 
by  the  rattlesnake's  bite. 

Mix  Iodide  of  potassiuni 4    grains. 

Corrosive  chloride  of  niercury      .        .         .        .  i*        " 

Bromine r>    diiicliins. 

Diluted  alcoliol 7i  fiuidounces. 

Take  ten  drops  in  a  tablespoonful  of  brandy,  repeated  as  re(juired. 

Ammonii  Bromidnm.     Broinide  of  Au\in(}niiiin.     NII^Br  =;  97.8. 

U.  8.  P.," Br.  V\\. 

Take  of  Bromine 2    troyounces. 

Iron,  in  the  form  of  wire  cut  in  pieces    .  1  troyounce. 

Water  of  ammonia 4i  tiiiitiounces. 

Distilled  water Asullicient  (juantity. 

Add  the  iron  and  then  the  bromine  to  half  a  pint  of  distilled  water 
contained  in  a  two-pint  glass  flask,  loosely  cork  the  flask,  and  ai^itate 
until  there  is  no  otlor  of  bromine  and  the  litpiid  is  of  a  j»;reenish  color. 
Mix  the  water  of  ammonia  with  half  a  ])int  of  distilled  Mater,  and  add 
it  to  the  mixture  in  the  iiask ;  agitate  the  mixture,  and  heat  by  a  water- 
bath  for  half  an  hour;  then  filter,  and  when  the  liipiid  has  all  passetl, 
wa.sh  the  precipitate  on  the  filter  with  boilin<;  distilled  water.  Evapo- 
rate the  solution  in  a  porcelain  caj)sule  until  a  pt'lliclc  begins  to  form,  then 
stir  it  constantly  with  a  iilass  rod  at  a  moderate  heat  until  it  *iranulates. 

A  white  *;Tanular  salt,  becoming-  brown  by  expostuv  to  the  air,  I'reely 
soluble  in  water,  and  slightly  so  in  alcohol.  It  yields  a  yellow  precipi- 
tate with  nitrate  of  silver,  and  the  clear  li«|uid,  after  the  precipitate 
subsides,  (rives  only  a  cloud  on  the  further  addition  of  the  nitrate. 

Colorless,  transpaicnt,  ])rismatic  crystals,  or  a  white,  jiiamdar  salt, 
beeominp;  yellow  on  lonj;  exposin'e  to  air,  (kIoHcss,  having  a  jiungent, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1.;')  parts  of  water  and 
in  loO  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.7  part  of  boiliuo-  water 
and  in  15  parts  of  boiling  alcohol.  Upon  ignition  the  salt  volatilizes 
comj>letely  without  melting.  Tlu;  a(pieous  solutittu,  when  heated  with 
potassa,  evolves  annnonia.  Jf  disul|)hide  of  carbon  be  jMninnl  into  the 
solution,  then  chlorine  water,  added  drop  by  drop,  and  the  whole  agitated, 
the  disul|)hide  will  ac<piire  a  yellow  or  yellowish-])rown  color  without 
a  violet  tint. 

If  diluted  sulphuric  acid  be  dro])pi'd  on  the  .salt,  the  latter  .should 
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not  at  once  assume  a  yellow  color  (bromate).  If  1  gm.  of  the  salt  be 
dissolved  in  water,  some  gelatinized  starch  added,  and  then  a  few  drops 
of  chlorine  water  carefully  i)oured  on  top,  no  blue  zone  should  make  its 
appearance  at  the  line  of  contact  of  the  two  liquids  (iodine).  On  add- 
inw  to  one  gramme  of  the  salt  dissolved  in  20  c.c.  of  water,  five  or  six 
drops  of  test  solution  of  chloride  of  barium,  no  immediate  cloudiness 
or  precipitate  should  make  its  appearance  (limit  of  sul])hate).  If  3  gra. 
of  the  well-dried  salt  be  dissolved  in  distilled  water  to  100  c.c.  and  10 
c.c.  of  this  solution  treated  Avith  a  few  drops  of  test-solution  of  bichro- 
mate of  potash,  and  tlien  volumetric  solution  of  nitrate  of  silver  be 
added,  not  more  than  31.4  c.c.  of  the  latter  should  be  consumed  before 
the  red  color  ceases  to  disappear  on  stirring  (absence  of  more  than  three 
per  cent,  of  chloride).  1  gm.  of  the  powdered  and  dried  salt  when 
completely  precipitated  by  nitrate  of  silver  yields,  if  perfectly  pure, 
1.917  of  dry  bromide  of  silv^er. 

Bromide  of  potassium  should  be  kept  in  well-stopped  bottles. 

Chloride  of  Bromine.     BrClj. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature.  It  is 
a  reddish  liquid,  very  fluid  and  volatile,  soluble  in  water,  and  having  a 
penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with  chlorides 
of  zinc,  antimony,  etc.,  and  internally  in  doses  of  a  fraction  of  a  drop, 
as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little  known, 
and  not  used  in  medicine. 

Potmsii  Bromidum,  U.  S.  P.,  Br.  Ph.     KBr=  118.8.     {Bromide  of 

Fotassium.) 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide,  sub- 
stituting an  equivalent  quantity  of  bromine  for  the  iodine.  It  closely 
resembles  the  iodide  in  most  of  its  properties,  and,  like  it,  is  an  anhy- 
drous salt.  It  is  believed  to  possess  similar  medicinal  properties  to 
iodide,  acting  as  a  powerful  alterative,  adapted  to  scrofulous  and  syphi- 
litic complaints  and  chronic  skin  diseases ;  but  its  chief  use  is  in  cases 
of  excessive  wakefulness,  "  over-worked  brain,"  as  a  remedy  in  epilepsy, 
and  as  a  sedative  to  the  organs  of  generation.  Dose,  10  to  60  grains 
in  21  hours.     Elixir  of  Calisaya  is  a  good  vehicle  to  disguise  its  taste. 

Colorless,  translucent,  cubical  crystals,  permanent  in  dry  air,  odorless, 
having  a  pungent,  saline  taste,  and  a  neutral  reaction.  Soluble  in  1.6 
part  of  Avater,  and  in  200  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1  part 
of  boiling  water,  and  in  16  parts  of  boiling  alcohol.  The  commercial 
salt  generally  ap])ears  in  Avhite,  opaque,  or  semi-transparent  crystals, 
having  a  faintly  alkaline  reaction ;  but  single  ciystals  laid  ujK)n  mois- 
tened red  litmus  paper  should  not  at  once  produce  a  violet-blue  stain 
(absence  of  more  than  about  0.1  ]K'r  cent,  of  alkali).  At  a  dull  red  heat 
the  salt  melts  without  losing  weight.  At  a  full  red  heat  it  is  slowly 
volatilized  without  decomposition.      The  aqueous  solution  of  the  salt 
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yields  :i  white,  ervstalliiie  pn^-ipitate  <>m  tlic  additicm  of  a  saturated 
solution  of  bitarti-ate  of  .sfKJinm.  If  disulpliide  of  ciu'bon  lie  jtoured 
into  a  solutinn  of  the  salt,  then  chlorine  water  adde<l  drop  l»v  ihnj).  and 
the  wh<»Ie  au'itated,  the  disulphide  will  acfjuire  a  yellow  or  yellowish- 
brown  color  without  a  vi(det  tint. 

If  diluted  sulj)hurie  a^id  be  dro])ped  upon  crushed  cry.<5tals  of  the 
salt,  they  should  not  at  oi>ce  assume  a  yellow  color  (absence  of  broniate). 
If  1  irin.  of  the  salt  b(>  dissolved  in  10  c.c.  of  water,  some  sjfelatinized 
starch  ailded,  and  then  a  tew  dr(t|)sof  chlorine  water  i)e  carefnllv  potu'id 
on  top,  no  blue  zone  ."^hoidd  make  its  appearance  at  the  line  of  contact 
of  the  two  li(|uids  (absence  of  i(Klide).  On  addini;  to  1  gm.  of  the  salt, 
dissolved  in  20  c.c.  of  water,  5  or  (>  drop-;  of  test-solution  of  nitrate  of 
l)ariiun,  no  inunediate  cloudiness  or  })recipitate  should  make  its  appear- 
ance (limit  of  sulphate).  If  3  gni.  of  the  well-dried  salt  be  dissolved  in 
distilled  water  to  make  100  c.c,  and  10  c.c.  of  this  solution  be  tivated 
with  a  lew  (lro]>s  of  test-solution  of  bichromate  of  jiotas-^ium,  and  then 
volumetric  solution  of  nitrate  of  silver  be  added,  not  more  than  2-"). 7 
c.c.  of  the  latter  should  be  consiune<l  before  the  red  color  ceases  to  dis- 
appear on  stirring  (absence  of  more  than  3  per  cent,  of  chloride). 

1  gm.  of  the  powdered  and  dried  salt,  Avhen  completely  ])recij)itated 
by  nitrate  of  silver,  yields,  if  perfectly  jiure,  1.571>  gm.  of  (by  bromide 
of  silver. 

Monohvomated  Camphor.     C,uH,-BrO  =  230.8.     U.  S.  P. 

Thirteen  ounces  of  camphor  in  small  pieces  are  taken,  and  as  much 
placed  in  the  neck  of  a  quart  retort  as  will  fill  it;  the  remainder  is  jnit 
into  the  body  of  the  retort,  and  twelve  omices  of  bromine  are  added  in 
portions  of  from  two  to  four  ounces  at  a  time,  the  larger  portions  being 
used  at  first.  The  neck  of  the  retort  is  inclined  upwards,  so  that  any 
liquid  which  condenses  therein  Avill  flow  back  into  the  retort.  To  the 
neck  of  the  retort  a  tube  is  attached,  which  is  inserted  in  a  l)ottle  so  as 
to  j)ass  just  below  the  cork.  A  second  tube  is  bent  twice  at  right  angles 
and  reaches  nearly  to  the  bottom  of  the  bottle,  and  the  other  end  ex- 
t<'nds  into  an  open  bottle  containing  eight  ounces  of  water,  in  Avhicli  an 
alkali  is  dissolved  for  the  absorption  of  the  hydrobromic  acid. 

After  tlie  reaction  has  taken  place,  the  dark  oily  li(|ui(l  becomes  paler, 
and  the  monobromated  camphor  is  purified  by  (Tvstallizing  from  ])etro- 
leum  benzine.  Fuitlier  ])articidars  maybe  obtained  by  consulting  a 
jiaper  bv  Prof.  J.  M.  Maisch  in  Anicr.  Jonni.  of  Phunn.  for  1S72,  p. 
337.  It  is  used  in  doses  of  one  or  two  grains,  frequently  repeated,  in 
ca.ses  of  infantile  convulsions.  It  ha.s  also  been  used  in  hysteria,  head- 
ache, and  deliriinn  tremens. 

Colorless,  ])rismatic  needles  or  scales,  j)ermanent  in  the  air  and  unaf- 
fected by  light,  having  a  mild,  camphoraceous  odor  and  taste,  and  a 
neutral  reaction.  Almost  insoluble  in  water;  freely  soluble  in  alcohol, 
ether,  chloroform,  hot  benzin,  and  fixe<l  oils ;  slightly  soluble  in  glycerin. 
When  heated.  Monobromated  Camphor  slowly  volatilizes ;  at  (Jo°  C. 
(1451°  F.)  it  melts,  and  may  be  sublimed  at  a  slightly  higher  temju'ra- 
ture.  At  274°  C.  i^yl'P  V.)  it  boils  and  is  comjdetely  volatilized  with 
partial  decomposition.     If  boiled  with  test-solution  of  nitrate  of  silver, 
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it  is  decomposed  and  yields  bromide  of  silver  amountinGj  to  81.2  per 
cent,  of  tiie  weight  of  MonobrcMuated  Camphor  taken.  It  is  soluble, 
without  decomposition,  in  cold,  concentrated  sulphuric  acid,  and  will 
ao-aiu  separate  unaltered,  if  the  solution  be  poured  into  water. 

Bromide  of  Sodium.     NaBr  =  102.8.     U.  S.  P. 

Bromide  of  Sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  from  bromide  of  ammonium  by  addiuai;  an  equiva- 
lent quantity  of  caustic  soda  or  carbonate  of  sodium.  The  solution 
yields  on  evaporation  eight  molecules  of  the  anhydrous  salt;  at  low 
temperatures  it  crystallizes  in  hexagonal  tables  containing  two  molecules 
of  water.  Its  dose  is  about  15  per  cent,  less  than  that  of  bromide  of 
potassium,  ranging  from  5  to  40  grains.     Its  taste  is  that  of  common  salt. 

Small,  colorless  or  white,  monoclinic  crystals,  or  a  crystalline  powder, 
permanent  in  dry  air,  odorless,  having  a  saline,  slightly  bitter  taste,  and 
a  neutral  or  faintly  alkaline  reaction.  Soluble  in  1.2  parts  of  water, 
and  in  13  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.5  part  of  boiling 
water,  and  in  11  parts  of  boiling  alcohol.  When  heated  to  a  dull  red 
heat,  it  is  slowly  volatilized  without  decomposition.  A  fragment  of  the 
salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appear- 
ing more  tlian  transiently  red  when  observed  through  a  blue  glass.  If 
disulphide  of  carbon  be  poured  into  a  solution  of  the  salt,  then  chlorine 
water  added  drop  by  drop,  and  the  whole  agitated,  the  disulphide  will 
acquire  a  yellow  or  yellowish-brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  on  a  portion  of  the  salt,  the 
latter  should  not  at  once  assume  a  yellow  color  (absence  of  bromate).  If 
1  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized  starch 
added,  and  then  a  few  drops  of  chlorine  water  be  carefully  poured  on 
top,  no  blue  zone  should  make  its  appearance  at  the  line  of  contact  of 
the  two  liquids  (absence  of  iodide).  On  adding  to  1  gm.  of  the  salt  dis- 
solved in  20  c.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of 
barium,  no  immediate  cloudiness  or  precipitate  should  make  its  appear- 
ance (limit  of  sulpliate).  If  3  gm.  of  the  well-dried  salt  be  dissolved 
in  distilled  ^vater  to  100  c.c,  and  10  c.c.  of  this  solution  be  treated  with 
a  few  drops  of  test-solution  of  bichromate  of  potassium,  and  then  volu- 
metric solution  of  nitrate  of  silver  be  added,  not  more  than  29.8  c.c.  of 
the  latter  should  be  consumed  before  the  red  color  ceases  to  disappear  on 
stirring  (absence  of  more  than  3  per  cent,  of  chloride). 

One  gm.  of  the  salt,  when  completely  precipitated  by  nitrate  of  silver, 
yields,  if  perfectly  pure,  1.821  gm.  of  dry  bromide  of  silver. 

Liquor  Ferri  Bromidi. 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of  Free- 
port,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of  medicine, 
is  engaged  in  the  bromine  manufacture  in  connection  with  the  salt 
springs  near  that  place.  Dr.  G.  recommends  this  solution  very  highly 
as  a  tonic  alterative,  and  it  has  been  successfully  used  by  numerous 
other  practitioners.  It  is  made  by  macerating  iron  filings  with  liromine 
under  water  till  they  have  combined,  an  excess  of  bromine  being  used. 
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The  solution,  as  made  by  Dr.  (Jillospie,  is  given  in  the  dose  ^,\  to  x, 
tliree  times  a  day,  iiu-reiused  to  n\,xxv. 

Piia'^PHORrs.     P  =:  31. 

Pliospliorns  has,  ever  sinee  its  discovery  in  IGOO,  l)een  rejrarditl  as  a 
suKstaiHv  of  coiisidcral)!!'  interest,  th<»iiu'h  until  uur  time  little  used  in 
the  arts,  and  to  meet  only  limited  and  uiuisual  indications  in  medicine; 
its  manufacture  has,  ot"  latter  yeai"s,  received  a  threat  impidso  from  its 
use  in  the  odorless  matehes  now  so  extensively  intnxlueed,  Phosphoras 
exists  in  the  mineral,  vejretable,  and  animal  kintrdoms  variously  eom- 
hincd,  the  ])hospliates  of  eaicium,  lead,  iron,  copper,  and  maiitranese 
heini;  its  jirincipal  native  mineral  compounds.  I'hospliate  of  calcium, 
})otas<iinm,  and  iron,  and  free  })hosphoric  acid  are  extensiv^ely  diffused  in 
plants,  and  from  these  sources  it  is  furnished  as  a  constituent  of  animal 
tissues.  The  hones  of  animals  contain  a  larixe  projxtrtion  of  tri|)hosphate 
of  calcium,  (a-jP^O^,  and  are  used  for  the  ])rejxu'ation  of  phosj)horic  acid 
and  j)h()sj)horus.  The  albuminous  and  filjri nous  tissues,  "proteine  com- 
pounds," and  the  brain  contain  the  element  ])hos])h()rus,  though  in 
minute  (piantity  and  in  an  uncertain  state  of  combination.  This  element, 
as  is  well  known,  is  a  constituent  in  animal  excrements,  and  espeeiallv 
in  urine;  it  is  dilVused  in  the  air,  combined  with  hydrogen,  and  is  a 
verv  important  insrredient  in  a  certain  class  of  mamire.s.  AVithin  the 
last  decade,  there  is  perhaps  no  remedy  which  has  been  employed  more 
frequently  than  this,  not  only  in  its  compounds  Avith  other  agents,  but 
in  a  free  state  comijined  with  other  remedies;  this  is  especially  the  case 
in  the  form  of  pills  and  elixirs.  Under  their  appropriate  head,  these 
combinations  will  be  noticed. 

Preparation  and  Properties^. — Phos])horus  is  obtainable  from  bones, 
by  calcining,  treating  with  oil  of  vitriol,  then  subliming  with  charcoal, 
and  purified.  The  phosphorus  is  thus  collected,  and,  being  cast  into 
moulds,  is  found  in  commerce  nearly  colorless,  in  translucent  or  white 
cylinders,  having  a  peculiar,  almost  waxy  consistence.  It  is  linninous 
in  the  dark,  from  forming  jdmsphorous  anhydride  (P^Qj^,  and  is  kept 
under  water  to  prevent  gradual  oxidation,  and  to  guanl  against  accident 
from  its  ready  inflammability.  When  freshly  cut  it  has  an  odor  remind- 
ino;  of  o;arlic,  but  this  is  overcome  under  ordinarv  conditions  bv  the  odor 
of  ozone  already  referred  to.  It  should  be  handled  with  care,  and  not 
intrusted  to  children,  who  fre(juently  procure  it  for  experiment,  without 
due  precaution.  Its  sj).  gr.  is  1.<S.  ^leiting  point,  110^  F.  It  is  solu- 
ble in  ether,  oils,  naphtha,  and  bisulj)hide  of  <'arbon,  but  not  in  water  or 
alcohol.  It  is  readily  powdered  by  fusion  in  a  vial  or  Hask  of  moder- 
atelv  warm  \vater  or,  preferabl\\  diluted  alc(>hol,and  shaking  upas  it  cools. 

Phosjihorus,  when  taken  internally,  enters  the  circulation,  imj)arts  to 
the  breath,  urine,  and  sweat  a  g-arlic  smell,  and  makes  these  secretions 
linninous  in  the  dark ;  it  is  absorbed  by  the  skin,  and  after  its  solution 
in  a  fixed  oil  has  been  rubbed  u})on  the  stomach,  all  the  exhalations  are 
luminous. 

Although  j)osse.'sse<l  of  very  energetic  pro])ertie^,  phosphorus  is  fre- 
quently employed  internally.     In  small   doses  it  acts  as  a  stimulant, 
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diuretic,  and  diaphoretic ;  in  larger  doses,  one  grain  and  more,  as  a  cor- 
rosive poison  ;  etlier  and  fixed  oils,  in  which  phosphorus  is  soluble, 
increase  and  hasten  its  action.  Externally,  in  the  form  of  liniment,  it 
has  been  emj^loyed  with  marked  success  in  severe  rheumatism,  gout,  and 
similar  affections.     Great  caution  is  necessary  in  its  ase. 

Red  jjhosphorm  is  an  allotropic  variety  which  is  very  different  from 
the  foregoing  in  many  of  its  properties ;  it  is  not  poisonous,  but  may  be 
administered  in  considerable  doses.  If  the  ordinary  kind  is  kept  for 
several  days  at  a  temperature  between  465°  to  480°,  red  phosphorus  is 
found  at  the  bottom  of  the  vessel,  while  the  supernatant  mass  is  a 
mixture  of  both  varieties,  from  which  the  ordinary  kind  may  be 
extracted  by  bisulphide  of  carbon. 

E.ed  phosphorus  is  much  less  inflammable,  fusible,  and  luminous 
than  the  ordinary  kind  ;  in  the  presence  of  moisture  and  oxygen  it  is 
gradually  oxidized  to  an  acid  liquid,  but  without  pliosphoresceuce ;  after 
having  been  so  oxidized,  it  appears  not  to  be  convertible  into  the  translucent 
or  ordinary  kind.  Phosphorus  dissolved  in  cod-liver  oil,  or  dissolved 
in  ether  and  mixed  with  a  fixed  oil,  is  not  unfrequently  prescribed  with 
a  view  to  repair  the  waste  of  nerve  tissue ;  the  dose  under  these  circum- 
stances may  be  one-thirtieth  of  a  grain.  A  pill  of  phosphorus  is  also 
made,  preferably  by  dissolving  it  in  a  melted  fat,  and  afterwards  protect- 
ing the  pills  by  gelatine  or  other  suitable  coating ;  but  great  care  is  neces- 
sary in  giving  so  powerful  a  remedy. 

Black  phosphorus  is  another  allotropic  variety,  sometimes  obtained 
by  the  repeated  distillation  of  the  ordinary  kind,  but  more  recently  pre- 
pared by  heating  phosphorus  with  a  minute  quantity  of  mercury,  from 
which  it  may  be  separated ;  it  is  more  volatile  than  normal  phosphorus, 
and  is  insoluble  in  bisulphide  of  carbon. 

The  application  of  physiological  science  to  the  theory  and  practice  of 
medicine  has  recently  given  rise  to  numerous  experiments  upon  the 
usefulness  of  phosphorous  compounds,  as  nutritive  tonics  designed  to 
remedy  abnormal  conditions  of  the  secretions,  and  to  supply  the  elements 
wasted  in  disease. 

Tests. — To  detect  impurities  in  phosphorus,  it  is  best  to  oxidize  it  by 
nitric  acid ;  antimony  then  remains  undissolved,  while  arsenic,  lead, 
bismuth,  copper,  and  iron  may  be  detected  by  their  various  tests ;  arsenic 
will  produce  a  yellow  precipitate  with  sulphuretted  hydrogen ;  any 
sulphur  present  has  been  converted  into  sulphuric  acid,  with  which 
nitrate  of  baryta  causes  an  insoluble  precipitate.  The  metals  are  left 
'behind  when  phosphorus  is  purified  by  dissolving  it  in  bisulphide  of 
carbon  ;  sulphur  is  not  detected  in  this  way,  but  if  pieces  of  phosphorus 
are  just  covered  with  water,  sulphuretted  hydrogen  will  be  emitted, 
which  produces  a  black  color  with  acetate  of  lead. 

The  late  Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the 
University  of  Pennsylvania,  whose  progressive  ideas  have  had  consider- 
able influence  upon  the  methods  of  practice  pursued  in  this  country,  was 
for  ten  or  fifteen  years  in  the  habit  of  prescribing  certain  preparations 
containing  the  phosphates  of  calcium,  iron,  sodium,  and  potassium,  in 
the  treatment  of  anaemic  and  other  low  forms  of  disease.  The  popidarity 
reached  by  these  preparations  has  led  to  the  extensive  introduction  of 
other  remedies  prepared  on  the  same  principles,  and,  subsequently,  the 
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announoeniont  l»y  Dr.  J.  Fi*ancis  C'lmrcliill,  of  Paris,  (»1'  iin])()rtant  prop- 
erties in  tlie  liypopliosj)liites,  in  whieh  ])liosphoriis  is  lm>sely  eonihiiied, 
a(la])tiiij2,-  tlu'St'  to  the  trcatiueiit  ol"  jditliisis,  lias  It-d  to  their  widespread 
einployiiieut.  These  sahs  are  deseribt-d  under  the  heads  of  their  several 
metaUie,  alUahue,  and  earthy  btusc's. 

Oleum  Phosj)liorafuin,  U.  S.  P.     {Plio.spJiondal  Oil.) 

rhospliorus,  one  part 1 

Stron<jer  ether,  nine  parts \} 

Expressed  oil  of  ahnond,  a  sufficient  quantity 


To  make  one  hundred  parts lU) 

Introduce  a  sufficient  quaufifij  of  exjiressed  oil  of  almond  into  a  flask, 
heat  it,  on  a  sand-hath,  to  ^oO^  C.  (4S2°  F.),  and  keep  it  at  that  tem- 
perature for  Hfteeu  minutes.  Then  allow  it  to  eool,  ami  filter  it.  Put 
nineiii  (90)  parts  of  the  filtered  oil,  tofjether  with  the  i)hosphorus,  pre- 
viously Avell  dried  by  blotting-paper,  into  a  dry  bottle  eajiable  of  holding 
somewhat  more  than  one  hundred  (100)  jnirts,  insert  the  stojij)er  and 
heat  the  bottle  iu  a  water-bath  until  the  phosj)horus  melts,  a<i:itate  it 
until  the  phosphorus  is  dissolved,  allow  it  to  eool,  and  add  the  ether. 
Lastly,  transfer  the  solution  to  small,  tjla.ss-stop})ered  vials,  which  shoidd 
be  completely  filled,  and  kept  in  a  cool  and  dark  place. 

Phosphorus  combines  in  lour  proportions  with  oxygen : — 

Phosphoric  acid,  IIjPO^  (three  modifications).     (See  Mineral  Acids.) 
Pliosjilioroiis  acid.  HjPOj.     P>y  gradual  oxidation  of  pliosjihorcs  in  tlie  atmosphere. 
IIyi»>j)hnsph(>rous  acid,  II3PO2.      By  the  decomposition  of  tlio  piiot^phuret  of  an 
alkaline  earth  by  water. 

Phosphorous  suboxide,  P4O.     By  the  oxidation  of  phosphorus  under  water. 

The  existence  of  the  last-named  compound  is  denied  by  some  chemists, 
who  assert  it  to  be  identical  with  aiiiorphous  (red)  phos|»horus. 

Sulphur  and  its  Pkepa  rations. 

Sulphur  sublimatum.  Sublimed  sulphur.  Yellow  crystalline  powder.  Dose,  gr.  x 
to  .^ij. 

Sulplinr  lotum.     Washed  sulphur.     Dose,  trr.  x  to  .^ij. 

Sulphur  prirci]>itatuni.     A  li^dit  and  very  fine  powder.     Dose,  pr.  x  to  ^ij. 

Sulphuris  iodidnm,  ISj.     IJlackisli  crysialline  masses,  used  iu  ointment. 

C'ari)f)nei  bisulphidum  C^...  A  highly  refi'active  liquid,  having  a  strong  odor.  Sp. 
gr.  1.'272.     Used  as  a  solvent. 

Sulphur  Suhliin<dum,  U.  S.  P.     S  ^  32.    [Floircrs  of  Sidj)hur,  Suhlinied.) 

8ul]»hur  is  a  very  abtiiidant  substance  in  tlic  mincrnl  kino<lt)m,existinu:; 
in  eoinbiiiation  with  the  metals,  as  sidphitles  or  sulphurets  and  sulphates. 
Viririn  stilphur  isanative,  tolcral)ly  }>ure  form, abundant  in  Xa])les, Sicily, 
and  the  Roman  States,  from  whence  it  is  importcHl.  Large  quantities  are 
also  obtained  from  California  and  Nevada.  l')V  fusion,  and  running  into 
moidds,  roll  std))hur  or  rolled  brimstone  is  prepared,  while  flowers  of  sid- 
})hiir  is  the  result  of  subliming  and  condensing  it  in  siiital)le  chand)ers. 

Sulphur  has  a  char-acteristic  yellow  color,  sp.  gr.  L98  ;  it  is  without 
taste  and  without  odor,  entirely  volatilized  by  heat,  and  cond)ustible, 
l»tn'ning  with  a  blue  color,  vielding  sul|)linrous  acid  gas  (SOj),  which 
is  a  powerfid  disinfectant  and  i)leaching  agent. 

Flowers  of  sul|)hin*,  or  sublimed  sid])hin',  is  a  crystalline  powder,  of 
a  harsh  and  gritty  character;  wholly  insoluble  in  water,  alcohol,  and 
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ether ;  soluble  in  oil  of  turpentine  with  the  aid  of  heat ;  it  is  the  form 
of  sulphur  much  administered  as  an  alterative  and  laxative  remedy  in 
small  doses ;  being  absorbed,  it  enters  the  circulation,  and  is  given  off 
from  the  skin  as  sidphuretted  hydrogen.  Externally,  it  is  used  as  a 
slight  stimulant  to  the  skin,  and  has  the  power  of  destroying  the  acarus 
scahiei,  or  itch  insect,  for  which  it  is  popularly  known  as  a  remedy. 

Dose,  as  an  alterative,  gr.  x  to  5ss ;  as  a  laxative,  5ss  to  5ij,  alone  or 
combined  with  bitartrate  of  potassium. 

Sulphur  Lotum,  U.  S.  P.     (Washed  Sulphur.) 
This  is  now  directed  to  be  prepared  by  adding 

Sulphur 12  parts. 

Water V2     '■ 

with  which  one  part  of  water  of  ammonia  has  been  added,  digesting 
three  da\'s,  with  occasional  stirring.  Twelve  parts  more  water  are  to  be 
added,  the  mixture  put  on  a  maslin  strainer  and  washed  till  no  precipi- 
tate occurs  upon  the  addition  of  chloride  of  barium.  Then  allow  it  to 
drain,  press  the  residue  strongly,  dry  it  with  a  gentle  heat,  and  pass, 
through  a  Xo.  30  sieve. 

Sulphur  Prcecipitatum,  U.  S.  P.    {Precipitated  Sulphur,  Milk  of  Sulphur^ 

Lac  Sulphur.)     S=  32. 

Sublimed  sulphur 100  parts. 

Lime 50     " 

Hydrochloric  acid,  water,  each  a  sufficient  quantity. 

Slake  the  lime,  and  make  it  into  a  uniform  mixture  with  500  parts 
of  water.  Add  the  sulphur,  previously  well  dried  and  sifted,  mix  well, 
add  1000  i^arts  of  water,  and  heat  the  mixture  to  boiling  over  a  fire  for 
one  hour,  stirring  constantly,  and  replacing  the  water  lost  by  evapora- 
tion. Cover  the  vessel,  allow  the  contents  to  cool,  pour  off  the  clear 
solutions,  filter  the  remainder,  and  to  the  united  liquids  add,  gradu- 
ally, hydrochloric  acid,  previously  diluted  with  an  equal  volume  of 
water,  until  the  liquid  Ls  nearly  neutralized,  still  retaining,  hoAvever, 
an  alkaline  reaction.  Collect  the  precipitate  on  a  strainer,  and  wash  it 
with  water  until  the  washings  are  tasteless.    Then  dn'  it  Adth  a  srentle  heat. 

A  very  fine,  yellowish-white  amorphous  powder,  odorless  and  almost 
tasteless,  insoluble  in  water  or  in  alcohol,  but  completely  soluble  in  a 
boiling  solution  of  soda,  or  in  disulphide  of  carbon.  By  heat  it  is  com- 
pletely volatilized. 

Water  agitated  Avith  it  should  not  redden  blue  litmus  paper  (absence 
of  free  acid).  If  precipitated  sul])hur  be  boiled  with  diluted  hydrochloric 
acid,  the  liquid  filtered  and  the  filtrate  divided  into  two  portions,  one 
portion  should  not  be  precipitated  by  test  solution  of  chloride  of  barium, 
and  the  other  portion  should  not  be  rendered  more  than  slightly  turbid 
bv  test-solution  of  carb(jnate  of  ammonium,  with  excess  of  water  of 
ammonia  (absence  of  sulphate  of  calcium). 

When  digested  successively  with  water,  hydrochloric  acid,  and  water  of 
ammonia,  these  liquids,  after  filtration,  should  leave  no  residue  (absence 
of  alkalies,  alkaline  earths,  or  sulphide).  If  precipitated  sulphur  be 
digested  with  twice  its  weight  of  water  of  ammonia,  and  the  mixture 
filtered,  the  filtrate,  after  being  supersaturated  with  hydrochloric  acid^ 
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should  rcinaiii  iinaltorocl  (tilv^cnce  of  aivonious  suljiliide),  iior  slioukl  a 
j)r(,'ci])itati'  niakt'  its  a|)jM'anui('('  on  passinjj;  hydrosulpluiric  acid  throutrh 
tlu'  filtrate  (absence  ot"  arsciiioiis  acid). 

\'cry  coiisidcniMc  (juantitics  arc  coii.^miicd  in  tiic  juvparation  of"  hair 
drossiiiirs,  in  which  it  is  <;-cnci-.dly  conihincd  with  acetate  of  lead,  and, 
by  snj)plyin<r  the  deficiency  of  sulphur  in  hair  which  has  Iwoome  white 
or  jjray,  aids  in  restorin<r  its  color.     Dose,  the  same  as  the  forejr()in<;. 

Sii/jJniris  lodidioii.     8L,  =  158.3.     {liiftii/jtlnirct  of  Iodine.) 

Take  of  Iodine       .........     .^iv. 

Washed  sulphur 3j- 

Rul)  the  iodine  and  suljihur  toijether  in  a  <rlass  or  ])orcelain  mortar 
till  they  are  thorouo;hly  inixe<l.  Put  the  mixture  into  a  matra.ss,  close 
the  oi'ifice  loosely,  and  ap])ly  a  gentle  heat,  so  as  to  darken  the  ina.ss  with- 
out nu'ltintr  it.  When  the  color  has  hecoiue  nniforndy  dark  throughout, 
increa.-^e  the  heat  so  ;is  to  melt  the  iodide,  then  incline  the  matrass  in 
different  directions,  in  order  to  return  into  the  mas.s  the  portions  of 
io<line  which  may  have  condensed  on  the  inner  surface;  liustly,  allow 
the  vessel  to  cool,  break  it,  and  put  t\\o  iodide  '\uto  bottles,  which  are  to 
be  well  stop[)ed. 

A  suitable  vessel  for  a  small  operation  is  a  test-tube,  or  a  common, 
cheaj)  bottle  should  be  selected,  thin  at  the  bottom.  The  iodide  is  in 
p'ayish-black,  radiated  crystalline  masses,  in  odor  remindin<r  of  iodine, 
staining;  the  skin  yellow,  very  solulde  in  disulphide  of  carbon.  Alcohol 
and  ether  dissolve  out  the  iodine  and  leave  the  sid})liur.  Jt  is  entirely 
volatilized  by  heat,  the  iodine  passing  off"  first;  soluble  in  GO  parts  of 
glycerine;  insoluble  in  water, but  decomposed  when  boiled  with  it.  If 
1()()  parts  of  iodide  of  sulphur  be  thorouuhly  boiled  with  water,  all  the 
iodine  v.ill  escape,  and  about  20  })arts  of  sulphur  will  remain. 

Internally,  this  is  rarely  or  never  ])rescribed,  but  it  is  much  usal  in 
the  form  of  ointment  applied  to  chronic  and  obstinate  skin  diseases. 

Carbonei  BimJphidum,  U.  S.  P.     {Bi.sidp/iidc  of  Carbon.)     080=  76. 

J)ixidj)Iiidc  of  Carbon. 

This  is  prepared  by  passing  ^■apor  of  sul])hur  over  charcoal  heated  to 
redness  in  cast-iron  cylinders.  It  is  piu'ified  by  repeated  washings  with 
water,  digestion  on  (piicklime  for  twenty-four  hours,  and  distilling  it 
into  a  vessel  containing  a  large  (piantitv  of  copjx^r  turnings.  A  clear, 
colorless,  highly  ref"ractive  licpiid,  very  diffusive,  having  a  strong  char- 
acteristic odor,  a  sharp  aromatic  ta.ste,  and  a  neutral  reaction,  insoluble 
in  water,  soluble  in  alcohol,  ether,  chloroform,  fixed  and  volatile  oils. 
Sp.  gr.  1.272.  It  vaporizes  abundantly  at  ordinarv  temju'ratures,  is 
highly  inflammable,  boils  at  4()°  ('.,  and  burns  with  a  blue  flame,  pro- 
<luciiig  carixtnic  and  sulphurous  acids.  It  should  not  change  the  color 
of  blue  litmus  paper  moistened  with  Avater  (absence  of  sulphurous  acid). 
A  ])ortion  evaporated  sj)ontaneously  shoidd  not  leave  any  residue  (absence 
of  sulphur).  Test-solution  of"  acetate  (»f"  lead  agitated  with  It  shoul<l  not 
be  blackened  (al)sence  of  hy(lrosulj)huric  acid).  When  used  internally 
it  acts  as  a  diffusible  stinudant.  It  is  largely  used  in  the  arts  as  a  solvent, 
especially  for  fatty  bodies,  sulphur,  pho.sphorus,  bromine,  and  iodine. 
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CHAPTER    II. 

ON  THE  INORGANIC  ACIDS. 

ALL  the  inorsi;anic  acids  employed  in  pharmacy  are  compounds  rich  in 
oxygen,  with  the  exception  of  hydriodic,  hydrochloric,  hydrobromic, 
and  hydrosulphuric,  in  all  of  which  that  element  is  wanting.  The 
oxides  formerly  called  by  chemists  acids  are  now  termed  anhydrides ; 
the  name  acid  being  applied  to  their  combination  with  water. 

Acids  usually  have  a  sour  taste,  change  the  blue  color  of  litmus  to 
red,  and  atfect  other  vegetable  colors  similarly ;  with  alkalies,  Mhether 
vegetable  or  mineral,  they  form  neutral  salts,  in  which  the  properties  of 
both  the  ingredients  are  measurably  lost,  while  new  properties  are  ac- 
quired. They  also  unite  with  the  proper  metals,  forming  a  great  variety 
of  valuable  compounds,  which  frequently  exhibit  slightly  acid  reactions 
and  usually  retain  the  peculiarities  of  the  metal  from  which  they  are 
prepared,  modified  by  the  nature  of  the  acid  ingredient. 

The  names  of  the  mineral  acids  formed  from  the  same  element  vaiy 
in  their  terminations  according  as  the  number  of  equivalents  of  oxygen 
thev  contain  is  high  or  low :  thus,  sulphur/c  acid,  H^SO^,  sulphurous 
acid,  H2SO3,  Nitr/e,  HXO3,  Nitrous,  HXO,,  Phosphor/c,  H3PO,,  Phos- 
phor© ^^*f,  H3PO3,  Hypophosphorous,  H3PO2,  the  degree  of  acidification 
being  marked  by  the  terminations  ie  and  ous,  and  further  by  Jtypo, 
which  indicates  the  acid  containing  less  oxygen  than  that  to  which  its 
name  allies  it,  or  per  or  hi/per,  which  indicates  a  higher  oxidation. 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground-stop- 
pered bottles,  which,  as  made  of  extra  strength,  of  green  glass,  are 
called  acid  bottles.  Unless  the  stopper  and  neck  are  very  well  ground 
and  fitted  to  each  other,  they  require  to  be  cemented  or  luted  together 
to  prevent  the  escape  of  the  acid  ;  this  may  be  done  by  Avarming  the 
stopper  in  the  flame  of  a  spirit  lamp,  and  inserting  it  in  the  neck  of  the 
bottle  till  the  two  surfaces  are  dried  and  warmed,  then  coating  it  with 
a  thin  stratum  of  melted  wax,  and  inserting  it  securely  in  its  place,  and 
tying  it  over  with  kid  or  bladder.  The  more  common  mineral  acids 
are  found  in  commerce  of  three  qualities ;  the  commonest  and  cheapest, 
used  for  manufacturing  purposes,  the  medicinally  pure,  M.  P.,  and  the 
chemically  pure,  C.  P.  The  use  of  the  latter  is  chiefly  in  analysis. 
The  specific  gravity  furnishes  a  ready  means  of  testing  the  strength  of 
the  liquid  acids,  and  the  Pharmacopoeia  indicates  this  with  precision  in 
each  case. 

The  mineral  acids  generally  belong  to  the  class  of  tonics  with  re- 
frigerant and  astringent  properties.  Externally,  they  are  caustic,  and 
require  to  be  applied  with  care,  as  many  know  from  experience  who 
have  used  them,  nitric  acid  especially,  for  warts.  Nitric  acid  is  also 
used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and  nitro- 
muriatic  acid  for  its  efi^ect  upon  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teeth,  upon  which  they  also  produce  a 
very  unpleasant  and  characteristic  sensation.     To  obviate  this  in  taking 
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them,  tlu'V  slioiilj  !>•'  larircly  diluted,  and  slioidd  ho  sucked  tlinnijxh  a 
small  irhi"^"*  tuhe,  which  may  he  made  hy  sci'atchin<>;  a  piece  of  the  tuhe 
sold  in  the  shops  with  a  file;  this  cnahlcs  the  ojx'rator  to  hreak  it  at 
the  point  ivtjuired,  and  then,  hy  healini;  the  sharp  hi-oken  etl|j;es  over 
an  alcohol  or  ^<in  Hame  till  the  <i:la.ss  melts,  a  roundi-d  ed«;e  is  left. 

One  of  the  m()st  important  facts  in  connection  with  the  str(»n<>;  mineral 
acids  is  their  occasional  use  accidt'iitaily,  or  for  suicide,  in  poisonous 
doses.  They  are  anion<r  the  most  powcrfni  of  poisons,  owintr  to  their 
corrosive  properties  priKlucino^  the  most  painful  and  dani^erous  svmp- 
toms.  The  lu'st  antidotes  are  larije  drauirhts  of  alkaline  and  oily 
li(piids;  the  alkali  t(»  neutralize  the  acid,  and  the  oil  toohtund  its  action 
upon  the  delicate  nnicous  surfaces.  Frc(jnentlv  the  most  readv  resort 
on  such  cmerii-encies  is  soap,  whii'h  should  lie  made  into  a  very  strong 
solution  and  given  ad  I'thituin. 

Of  the  mineral  acidt^,  the  following  are  used  in  medicine,  and,  except 
those  in  italics,  are  officinal  in  the  f.  S.  Phannacopwia  of  1880: — 

Syllabus  of  Inorganic  Acids. 


Name. 


Composition. 


Acid. 


a 
it 
i( 

X 

(1 


ai-senioeum    . 

boricuiQ 

carbnnlnrm 

chloroliydrocyaniciim    . 

cliromicMini    . 

hydriodicuin   . 

hydrobromicum  diliitum 

liyiJrochlnricuin  (nui-  | 
riaticum,  riiariu.  ' 
ISTO)  .         .        ) 

hydrochlorioiim  dilu- 
tum  '  (inuriaticura 
dilutiim,  I'harnri. 
1870) 

hydrosulphnrlciini    . 

hypophosphoruus 

nitricum 

"        diliitum  . 

nitrohydrin'Iiloricii  m 
(nitro  -  iHiiriaticuni, 
I'harni,  1870)       . 

nitrnliydrochlo  r  i  c  II  111 
dilutiun  (nitroinu- 
riatiouiii  dilutuni, 
I'liarm.  1S70)     . 

nitrosoiiitric    . 

phosi)li()ricum 

"  dilutnin 

snlphohydrocyanicum 

sulpluiricum. 

"  dilulum 


"  "         aromaticiim 

"      sulphiirosiim 


Sp.gr. 


As.^Og  .... 
IIsBOj  .... 
5  niea.su  res  of  CO,  to  1  of  water.  | 


1.479 


CrOj  deep  red  crvstals     . 

Liquid  1114  water  .         .1.112 

10  per  ct.  HBr,  90  per  ct.  IIjO.    1,077 


31.9  IICI  to  G8.1  11,0 


1.160 


6  parts  acid  to  13  parts  water  .  ;  1.049 

Tiaseous  TT.,^^  in  solution  . 
Il3l'0,+ faci.  .         .         .    1.228 

(  09.4  per  ct.  IIXO3  to  30.6  \  \  j  ^.-^^ 
\      per  ct.  water     .         .        J      '  " 
1  part  acid  to  G  parts  water     .    1.059 

Nitric  acid  4  parts  hydro-  \ 
cliloric  acid  15  parts.        J 


Nitric  acid  4  jiarts,  liydro-  ") 
cliloric  acid  15  parts,  /• 
water  76  parts  .         .        J  ! 

2  IINO3+3  II.O-I-NA  . 

50  per  ct.  Ilsl'b^      . 

2  parts  acid  to  8  parts  water    . 


Dose. 


1.347 
1.057 


/96percn.  ILSO,  +  4per|ljg4^ 
I      ct.  II/)      ...        J 
1  part  acid  -j-  9  jiarts  water 
200  parts  acid  and  oil  cin- 
namon, tinct-  ^'inirer,  al- 
cohol to  1000  iiarls    . 
3.5  per  ct.  SO3  +  96.5  water 


Or.  tV. 

(Jr.  X  to  XXX. 

Externally. 
CaiKstic. 

T1\,  X  to  XXV. 

rn.  X  to  3j. 
tt\,  iii  to  XXV. 


n\,  vi  to  XXX. 

As  a  test. 

Tt\^  XV  to  XXX. 

tT\^  i  to  iv. 
n\^  xii  to  XXV. 

n\^  iii  to  V. 


Tt\^  V  to  XX. 

y\  i  to  iv. 
Gtt.  iij  to  V. 

TT\,  X  to  XXX. 

Externally. 


TTL  XV  to  XXX. 

TTL  XV  to  XXX. 

External  use. 
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Acidum  Carbonieum.     CO,  =  44. 
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This  acid  ordinarily  exists  as  a  gas,  though  capable  of  being  liquefied 
and  even  reduced  to  a  solid  form  by  pressure.  It  is  an  invariable  con- 
stituent of  the  atmosphere,  being  exhaled  from  the  lungs  of  animals  and 
given  oif  from  fermenting  saccharine  liquids  and  from  the  combustion 
of  carbonaceous  fuel.  It  is  artificially  procured  by  the  decomposition 
of  carbonates  by  any  of  the  strong  acids ;  chalk  and  marble  dust,  car- 
bonates of  calcium,  are  the  two  principal  minerals  employed  for  the 
purpose,  and  sulphuric  or  muriatic  acid  is  selected  for  cheapness  and 
availability.  The  application  of  heat  is  unnecessary,  the  gas  easily 
escaping  with  effervescence.  It  should  be  passed  through  a  vessel  of 
water  to  deprive  it  of  any  soluble  impurity.  This  gas  extinguishes 
flame,  does  not  support  animal  life,  and  Ls  distinguished  by  rendering 
lime-water  tur1)id  in  consequence  of  converting  the  hydrate  of  lime  in 
solution  into  the  insoluble  carbonate.  The  specific  gravity  of  this  gas 
as  compared  with  hydrogen  gives  its  combining  number  44,  compared 
with  atmospheric  air  it  is  1.529  (53  per  cent,  heavier  than  the  air). 
Cold  water  dissolves  rather  more  than  an  equal  volume  of  this  gas,  and 
the  solution  sparkles  when  decanted.  The  most  important  uses  of  car- 
bonic acid  to  the  manufacturing  pharmacist  are  in  the  preparation  of 
the  bicarbonates  of  sodium  and  potassium  and  of  carbonic-acid  water, 
misnamed  soda  water. 

Aqua  Acldi  Carbonic!. 

This  preparation  has  been  dismissed  from  the  pharmacopoeia  in  the 
late  revision  ;  it  was  directed  to  be  made  by  throwing  into  a  receiver, 
nearly  filled  with  water,  a  quantity  of  carbonic  acid  gas  equal  to  five 
times  the  bulk  of  the  water ;  this  is  to  be  done  by  connecting  the  foun- 
tain with  a  generator  by  means  of  suitable  pipes  and  couplings. 

The  receiver,  Avhich  is  called  a  fountain,  is  usually  made  of  copper 
lined  with  tin,  of  the  capacity  of  15  gallons.  A  majority  of  pharma- 
cists purchase  the  carbonic-acid  \\'ater  from  the  regular  manufacturers, 
either  owning  or  hiring  the  fountains ;  but  those  to  whom  the  sale  of 
the  article  as  a  beverage  is  a  source  of  sufficient  profit  to  justify  the 
expense,  frequently  have  apparatus  for  manufacturing  it  on  the  premises. 

Fig.  194  represents  a  French  gasogene,  such  as  are  imported  of  various 
sizes,  from  one  quart  to  five  gallons  capacity. 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  together 
at  their  point  of  union  by  a  tube  of  about  half  an  inch  bore  extending 
into  the  upper  one  to  near  the  top.  The  upper  bulb  is  surmounted  by 
a  metallic  cap,  on  to  which  is  screwed  a  draught-pipe  with  a  valve, 
opened  by  pressing  with  the  thumb  upon  the  button  at  the  upper 
extremity  of  a  rod  ;  attached  to  this  draught-pipe  is  a  long  glass  tube 
of  small  diameter,  passing  through  the  larger  tube,  occupying  the  cen- 
tral space,  to  near  the  bottom  of  the  apparatus.  The  object  of  this 
mode  of  construction  is  to  permit  the  charging  of  water,  placed  in 
the  lower  bulb,  with  gas  generated  from  carbonated  alkali  and  acid 
placed  in  the  upper  bulb,  without  contaminating  the  water  Avith  the  salts. 

Fig.  195  shows  a  section  of  the  upper  part,  with  the  mode  of  filling 
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the  lower  Inilb  M-itli  water  by  a  lotio;  funnel,  e,  extendinp;  throu<:;]i  the 
CJi]>  and  nock  of  the  apparatus,  <1,  into  the  lar^r  tube,  /';  this  obviously 
prevents  any  portion  of  water  cscapinii-  into  the  u|)1h'I-  bulb;  the  lowei- 
bulb  is  desij^ned  to  be  tilled  in  this  way  about  three-fourths  full  of  eokl 
water. 


Fig.  194. 


Fip.  195. 


^i^T-^ 


Gasos'cne. 


Fig.  19G  illustrates  the  ingenious  arrangement  for  introducing  the 
bicarbonate  of  soda  and  tartaric  acid  (one  of  which  should  be  in  crj'stals 
partially  powdered)  into  the  upjier  bulb  ;  a  is  a  rod  with  a  metallic  cone, 
b,  of  a  diameter  greater  than  the  glass  tube,/,  and  a  leather  washer,  c, 
whicli  is  thrust  into  the  tube  and  comj)letely  closes  it.  The  wide-month 
funnel,  r,  is  introduced  into  tlie  caj)  and  neck  of  the  ap})ai'atus,  and  thi- 
dry  salts,  mixed,  thrown  into  it ;  these  falling  over  the  cone,  h,  hxlge  in 
the  u])per  bull);  the  rod  and  funnel  are  now  removed,  and  thedraught- 
pi])e  screwed  on. 

J>y  tilting  the  ai)])aratus  some  of  the  watei"  runs  through  the  lai'ger 
tube  into  the  upper  bull),  and,  ])artially  dissolving  the  mixed  j)owders, 
sets  them  to  combining;  a  brisk  evolution  of  carbonic  acid  ensues,  and, 
by  shaking,  its  absorj)tion  by  the  water  is  facilitated.  I'y  opening  the 
valve  in  the  draui:ht-j)ipe,  the  charged  Avater,  by  its  own  elasticity  and 
the  ]>ressure  oi"  the  excess  of  gas,  is  driven  uj)  the  narrow  tube  and 
through  the  valve,  and  escapes.  The  object  of  the  wire  coating  is  to 
protect  from  injury  iu  ca.se  of  explosion,  a  })urpose  it  but  imperfectly  fills. 
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The  water  introduced  may  be  flavored  with  s}-rup,  or  it  may  be  drawn 
into  a  ji^lass  coutaining  the  flavoring  ingredient.  The  absorption  of  the 
gas  is  greatly  facilitated  by  the  refrigeration  of  the  water,  and  by  fre- 
quently shaking  it  up. 

This  ai)paratus  may  serve  the  purpose  of  pharmacists  who  do  not 
desire  to  dispense  carbonic-acid  water  as  a  beverage,  but  need  to  keep  it 
on  hand  for  prescription  purposes.  Gasogenes  are  chiefly  imported  from 
Paris,  and  sold  for  six  dollars  and  upwards.  The  siphon  bottle  now 
sold  by  manv  manufacturers  of  mineral  watei-s  is  an  admirable  substitute 
for  the  gasogenes,  enabling  pharmacists  to  dispense  carbonic-acid  water 
in  small  quantities,  pure  and  without  trouble  to  themselves. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolving 
saline  substances  in  making  aperient  and  antacid  draughts,  for  suspend- 
inf  magnesia,  for  making  solutions  of  citrate  of  potassium,  and  occasiou- 
allv  by  itself  as  a  grateful  drink  to  allay  thirst  and  lessen  nausea.  As 
a  vehicle  for  magnesia  or  saline  cathartics,  eight  fluidounces  are  usually 
prescribed,  to  be  taken  at  once,  or  in  divided  portions  frequently  repeated. 
It  parts  with  the  gas  upon  exposure,  and  should,  therefore,  be  used  as 
soon  as  possible  after  the  cork  has  been  drawn.  Sometimes,  when  pre- 
scribed in  small  doses,  it  is  dispensed  in  one-ounce  or  two-ounce  vials, 
which  are  to  be  kept  cold  and  securely  corked,  the  contents  of  each  being 
taken  sejiarately,  directly  from  the  mouth  of  the  vial. 

The  chief  impurities  to  which  carbonic-acid  water  is  liable  are  the 
carbonates  of  copper  and  lead,  derived  from  the  fountain  and  jjipe  from 
which  it  is  drawn.  These,  particularly  the  former,  render  carbonic-acid 
water  not  only  worthless,  but  injurious;  they  may  be  detected  by  the 
metallic  taste  they  impart  to  it,  by  the  addition  of  ammonia,  M'hich  gives 
a  blue  tint  to  the  salts  of  copper,  and  by  the  ferrocyanide  of  potassium, 
which  gives  a  garnet-colored  precipitate,  if  copper  is  present.  Iodide 
of  potassium  indicates  the  presence  of  lead  by  a  yellow  precipitate. 

Soda-water  coolers  and  syrxip  holders  are  necessaiy  to  all  who  dispense 
this  beverage.  The  great  number  of  manufacturers  of  soda-water  appa- 
ratus, and  the  varietv  of  stvles  made  by  each  of  them,  render  the 
descriptions  in  the  former  editions  of  this  treatise  unnecessary ;  those 
who  require  an  apparatus  will  be  able  to  obtain  one  suited  to  their 
requirements  at  any  of  those  establishments,  and  at  such  prices  as  may 
meet  their  views. 

Artificial  Mineral  Wate7\s. 

Some  pharmacists,  who  dispense  largely  carbonic-acid  water,  connect 
mth  this  branch  of  their  business  the  following,  which  they  draw  from 
separate  draught-pipes  connected  with  fountains  in  the  cellar,  or,  as  in 
the  case  of  Saratoga  water,  according  to  the  following  formulas,  they  add 
the  pure  salts  and  the  pure  carbonic-acid  water  in  the  glass : — 

Artificial  Saratoga  Wate7\ 

Mix  Chloride  of  sodium o.i- 

"  magnesium,  solution* f'oij- 

Bicarbonate  of  sodium      .......  51- 

Solution  of  iodine  (Lugol's) f.'^ss. 

Tincture  of  chloride  of  iron ^o^s. 

Carbonic-acid  water  .......  Ojss. 

*  Commercial  muriatic  acid  saturated  with  mngiiesia. 
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FiltcM".     liitoaii  Oj  tuiuMiT  introduce  I'.Vi  ol'  the  mixture,  till  it  up 
"Nvitli  carbon ie-iicid  water,  luul  drink  iinnKHliately. 


Artijicidl  Kitisiiu/cn  Ila/cr, 


* 


Ore. 

Gre. 

Chloride  of  potft-ssium    . 

2.20 

Sulphate  of  calcium    . 

3. 

"            sodium 

44.70 

l'h(.,><phate  of    " 

.04 

Bromide  of  sodium 

.»;4 

C.irl.onate  of    " 

8.14 

Nitrate  of 

.07 

"          of  iron 

.24 

Chloride  of  litlnum 

.15 

Silicic  acid   . 

.10 

of  m:ii;ii(',sium 

2.34 

Aninumia     . 

.(KI7 

Sulphate  of      '" 

4.oO 

Water  .... 

Oj 

Carbonate  of     " 

.13 

Mclii/  ]V(((er.      ]Vin.  Procter,  Jr. 

For  12-o:allon  fountain  : — 

R.    Sodii  bicarb Sxiijss. 

Soilii  chloride     ........  gr.  123.2 

Calcii  chloride  fused gr.  288. 

Sodii  sulph.  crys gr.  548. 

Magne.s.  sulph.  t^rys gr.  181.6 

Ferri  et  pot.  tart gr.  7. 

Water galls,  xii. 

Dissolve  tlio  .«o(la  and  iron  salts  in  a  part  of  the  water  and  filter  and 
pour  into  the  foinitain  ;  tiien  add  the  MgSO^,  j)revioiisly  di.s<ol\  ed,  and 
lastly  the  OaCU  in  the  rest  of  the  water ;  charge  the  fountain  with  COj 
as  in  making  COg  water. 

Acidum  Boricum,  U.  S.  P.     (Boric  Acid.     ligBOj  =  62.) 

For  medicinal  purposes  this  acid  is  prepared  from  borax.  Alits- 
cherlich  recommends  the  following  proccs;? :  4  parts  of  borax  are  dis- 
solved in  10  parts  of  boiling  water,  and  decomposed  by  2h  parts  of 
strong  muriatic  acid ;  on  cooling,  hydrated  boric  acid  separates  in  shin- 
ing .'^caly  crystals,  which  are  puritied  by  reerystallization. 

Transjiarent,  colorless,  six-sided  })lates,  slightly  unctuous  to  the  t<»ueh, 
permanent  in  the  air,  odorless,  having  a  cooling,  bitterish  ta.ste,  atid  a 
feebly  acid  reaction  ;  in  solution  turning  blue  litnuis  paper  red  and  tur- 
meric paper  brown,  the  tint,  in  the  latter  case,  remaining  imaltered  in 
presence  of  free  hydrochloric  acid.  Boric  acid  is  sohd)le  in  25  ])arts  of 
water  and  in  15  j)arts  of  alcohol  at  15°  C.  (59°  F.) ;  in  3  parts  of  l»oiling 
water  and  in  5  jmrts  of  boiling  alcohid.  On  ignition,  boric  acid  lo.ses 
43.5  per  cent,  of  its  weight,  and,  on  cooling,  becomes  tran.sparent  and 
brittle,     "^riie  alcoholic  solution  burns  with  a  flame  tinged  with  green. 

.Vn  a(jucous  solution  of  boric  acid  should  not  be  ])recipitated  by  t(st- 
.solutions  of  chloride  of  barium  (sidphate),  nitrate  of  silver  with  nitric 
ncid  (chloride),  suli)inde  of  ammonium  (lead,  copper,  iron,  etc.),  or  oxalate 
of  ammonium  (calcimn).  A  fragment  heated  on  a  clean  platimnn  wire 
in  a  non-lnniinous  flame  should  not  im|tart  to  the  latter  a  [)ersistcnt 
yellow  color  (sodiinn  salt). 

Bora(;ic  acid  is  classified  as  a  sedative;  it  was  formerly  not  much  used 
in  medicine,  but  of  late  years  its  use  in  ophthalmic  medicine  has  increased 

*  For  other  formulas  see  Pharnuicist  for  1870,  p.  169. 
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greatly.  Its  principal  employment  Ls  in  combination  with  soda,  as  borax, 
and  with  bitartrate  of  potassium,  which  it  renders  soluble.  (See  Potiissii 
d  Boracis  Tartras.) 

Acidiini  Chromlcum,  U.  S.  P.     (CrOa  =  100.4.) 

Chromic  acid  should  be  preserved  in  glass-stoppered  vials. 

Prep. — To  100  parts,  by  measure,  of  cold  saturated  solution  of 
bichromate  of  potassium,  150  parts  of  pure  sulphuric  acid  are  added 
and  allowed  to  remain  till  cool ;  the  sulphuric  acid  unites  with  the 
potassa,  and  the  chromic  acid  crystallizes  in  deep  red  needles — very 
solul)le  and  deliquescent. 

Small  crimson,  needle-shaped  or  columnar  crystals,  deliquescent,  odor- 
less, having  a  caustic  effect  upon  the  skin,  and  other  animal  tissues,  and 
an  acid  reaction. 

Very  soluble  in  water,  forming  an  orange-red  solution.  Brought  in 
contact  with  alcohol  mutual  decomposition  takes  place.  When  heated 
to  about  190°  C.  (374°  F.j  chromic  acid  melts,  and  at  250°  C.  (482°  F.) 
it  is  mostly  decomposed  with  the  formation  of  dark-green  chromic  oxide 
and  the  evolution  of  oxygen.  On  contact,  trituration  or  warming  with 
strong  alcohol,  glycerine,  spirit  of  nitrous  ether,  or  other  easily  oxidizable 
substances,  it  is  liable  to  cause  sudden  combiLstion  or  explosion. 

If  1  gm.  of  chromic  acid  be  dissolved  in  100  c.c.  of  cold  water  and 
mixed  with  10  c.c.  of  hydrochloric  acid,  the  further  addition  of  1  c.c. 
of  test-solution  of  chloride  of  barium  should  cause  not  more  than  a 
white  turbidity  (limit  of  sulphuric  acid). 

Aeidum  HydrocJiloricum,  U.  S.  P.     {Hydrochloric  Acid.) 
[Acidum  Jluriaticum,  Pharm,,  1870.) 

A  liquid  composed  of  31.9  per  cent,  of  absolute  hydrochloric  acid 
(HC1=36.4)  and  68.1  per  cent,  of  water. 

Hydrochloric  acid  should  be  preserved  in  glass-stoppered  bottles. 

Prepared  by  the  action  of  sulphuric  acid  and  water  on  chloride  of 
sodium  (common  salt) ;  bisulphate  of  sodium  and  hydrochloric  acid  are 
formed ;  the  latter  gas  is  distilled  over,  the  process  Ijeing  conducted  in 
a  retort  or  flask,  connected  with  a  receiver  containing  water,  which 
absorbs  it  rapidly  in  proportion  as  it  is  refrigerated. 

Rationale. — In  the  reaction  two  equivalents  of  chloride  of  sodium 
and  one  of  sulphuric  acid  are  used,  and  the  hydrogen  of  the  sulphuric 
acid  is  replaced  bv  the  sodium  of  the  chloride  of  sodium,  sulphate  of 
sodium  and  hydrochloric  acid  being  the  result:  SXaCl+HaSO^  = 
2HCl-(-Xa2SO^.  Or,  an  ecpiivalent  of  each  being  ased,  one-half  the 
(}uantit\'  of  hydrochloric  acid  is  obtained,  and  the  acid  sulphate  of 
sodium':  XaCl-H.SO,  =  HCl-XaHSO,.  Only  one-half  of  the  hy- 
drogen in  each  molecule  of  sulphuric  acid  is  here  replaced  by  sodium, 
and  this,  combining  with  the  one  equivalent  of  chlorine  of  the  chloride 
of  sodium,  forms  one  equivalent  of  muriatic  acid. 

A  colorless,  fuming  liquid,  of  a  ])ungent,  suffocating  odor,  an  intensely 
acid  taste,  and  a  strongly  acid  reaction,  sp.  gr.  1.16,  volatilized  completely 
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l)v  licat.  On  hcatini;  with  black  oxide  of  mun<raiiose,  an  abundance  of 
chlorine  gas  is  given  oil". 

it'  1  e.c.  of  the  acid  l)e  dilnti-d  with  water  to  10  v.c.  and  sli«>htlv 
PujHTsatin'atcd  with  water  of  aniinonia,  no  ))recij)itate  should  be  formed 
on  gently  wanning  i  iron  or  much  lead),  ihc  li«|uid  should  not  have  a 
blue  tint  (copper),  and  the  i'urlher  addition  o(" 'J  chops  of  test-solution  of 
sulphide* ot"  anuuoiiiuiu  should  not  cause  a  black  coloration  (lead  and 
iron).  The  remaining  liipiid  should  leave  no  fixed  residue  on  evapora- 
tion and  gentle  ignition  (non-volatile  metals);  when  diluted  with  5 
volumes  of  water,  it  should  n<»t  liberate  icnlinc  irom  test-solution  of  ifHlide 
of  potassium  (absence  of  chlorine);  n(»r  should  10  c.c.  of  the  diluted  acid 
be  preci])itated  within  live  mimitcs  alter  the  addition  of  20  drops  of 
test-solution  of  chloride  of  barium  (sulphuric  acid),  li'  another  por- 
tion of  the  diluted  acid  be  precipitated  with  test-zinc,  the  evolved 
giL>^  .should  not  blacken  ])aj)er  wet  with  test-solution  of  nitrate  of  silver 
(sulphurous  or  arseuious  acid). 

It  re(piires  .'51.9  c.c.  of  the  vohimetric  test-Solution  of  scxla  to  neutral- 
ize O.G9  y-m.  of  hvdroehloric  acid. 

AckJum  HydrocliJorlcum  Dihduh\,  U.  S.  P.   ( Di/iitcd  Ihidrochlonc  Acid.) 
{Aciditm  Miiriaticum  Dllutum,  Pharni.,  1870.) 

Hydrochloric  acid,  six  parts 0  jiarts. 

Distilled  water,  thirteen  parts 13     " 

jNIix  the  acid  "vvith  the  water,  and  preserve  the  product  iu  glass- 
stopj)ered  bottles. 

The  jiresent  edition  du'ects  parts  by  weight,  and  thus  secures  a  more 
uniform  ])r(Kluct. 

It  contains  10  per  cent,  of  absolute  hvdroehloric  acid.  It  has  the 
sp.  gr.  1.049.  The  same  tests  and  reactions  apply  to  it  as  to  hydro- 
chloric acid. 

To  neutralize  7. 28  gm.  of  diluted  hydrochloric  acid,  20  c.c.  of 
volumetric  solution  of  soda  are  required. 

Acidum  Ili/drochhricum  Uilufum,  Ph.  Br. 

Take  of  Hydrochloric,  acid      ....     8  fluidounces  (imp.). 
Distilled  Wiiter  ....     A  sufticiency. 

Dilute  the  acid  with  IG  ounces  of  tlie  water,  then  add  more  water  so 
that  at  the  temj)eratin-e  of  60°  F.  it  shall  measure  26^  fluidounces,  or 
mix  oO()0  grains  of  the  acid  with  sufficient  water  to  measure  1  pint ; 
the  .specific  gravity  of  this  is  1.0o2  ;  six  fluidrachms  contain  one  eijuiva- 
lent  of  3G.5  grains  of  hydrochloric  acid,  HCl.  Its  dose  is  from  10  to 
30  minim.s,  largely  diluted. 

Acidum  Mfrirunn,  U.  S.  P.     {Xitric  Arid.     2IINO3-|-3H2O:=90.) 

A  li(|uid  composed  of  09.1  pei- cent,  of  absolute  nitric  acid  (UNO,) 
and  .'>().()  per  cent,  of  water,  Xitric  acid  should  be  preserved  in  gla.ss- 
stoppered  bottles. 
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Prepared  by  the  action  of  sulphuric  acid  upon  nitrate  of  potassium 
(saltpetre)  in  a  glass  retort,  when,  on  the  application  of  heat,  nitric  acid 
and  sulphate  of  potassium  are  formed.  The  acid,  being  volatile,  is 
distilled  over  by  the  application  of  heat. 

Rationale. — The  formation  of  nitric  acid  in  heating  equal  weights  of 
nitrate  of  potassium  and  sul})huric  acid  is  thus  explained  in  accordance 
with  the  views  of  modern  chemists. 

KNO3+H2SO,  =  KHSO.+HXOg. 

If  half  the  quantity  of  sulphuric  acid  is  taken,  the  neutral  sulphate 
of  potassium,  which  is  hard  and  only  slightly  soluble,  and  hence  difficult 
to  remove  from  the  retort,  is  the  residuum.  The  formula  would  be  as 
follows : — 

2KNO3+H2SO,  =  K2SO,+2HN03. 

Tests. — A  colorless,  fuming,  very  caustic  and  corrosive  liquid,  of  a 
peculiar,  somewhat  suffocating  odor,  and  strongly  acid  reaction.  Sj).  gr. 
1.42.  By  heat  it  is  completely  volatilized.  It  dissolves  copper  with 
the  evolution  of  red  vapors,  and  stains  woollen  fabrics  and  animal  tissues 
a  bright  yellow. 

If  1  c.c.  of  nitric  acid  be  treated  with  a  slight  excess  of  water  of 
ammonia,  no  precipitate  should  be  formed  (absence  of  iron  or  much  lead), 
the  liquid  should  not  have  a  blue  tint  (copper),  and  the  further  addition 
of  2  drops  of  test-solutiou  of  sulphide  of  ammonium  should  not  cause  a 
black  precipitate  (lead  and  iron).  The  remaining  liquid  should  leave 
no  fixed  residue  on  evaporation  and  gentle  ignition  (non-volatile  metals). 
If  1  part  of  nitric  acid  be  neutralized  with  solution  of  potassa,  2  parts 
of  potassa  then  added,  and  the  mixture  boiled  with  test-zinc,  a  gas  is 
evolved  which  should  not  blacken  paper  wet  with  test-solution  of  nitrate 
of  silver  (arsenic  acid).  A  portion  diluted  with  5  volumes  of  water 
should  afford  no  precipitate  with  test-solution  of  chloride  of  barium 
(sulphuric  acid),  or  with  test-solution  of  a  nitrate  of  silver  (hydrochloric 
acid).  If  5  c.c.  of  nitric  acid  are  diluted  with  an  equal  volume  of 
water,  no  blue  color  should  be  produced  by  the  addition  of  a  few  drops 
of  gelatinized  starch  (free  iodine),  nor  should  the  further  addition, 
without  agitation,  of  a  layer  of  solution  of  hydrosulphuric  acid  cause  a 
blue  zone  at  the  line  of  contact  of  the  two  liquids  (iodic  acid).  It 
requires  34.7  c.c.  of  the  volumetric  solution  of  soda  to  neutralize  3.15 
gm.  of  nitric  acid. 

Acidum  Nitricum  Dilutum,  U.  S.  P.     {Diluted  Nitric  Acid.) 

Take  of  Xitric  acid,  one  part         .......         1 

Distilled  water,  six  parts  ......         6 

Mix  the  acid  with  the  water  and  preserve  the  product  in  glass-stoppered 
bottles. 

Diluted  nitric  acid  contains  10  per  cent,  of  nitric  acid.  It  has  the 
sp.  gr.  1.059  and  should  respond  to  the  same  tests  as  nitric  acid. 

To  neutralize  12.9  gm.  of  diluted  nitric  acid  should  require  20  c.c. 
of  the  volumetric  solution  of  soda. 
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Ariiliiin  XifrlcKiu  DUidnin,  I'll.  J>r. 

Take  of  Nitrio  acid       .....(>  Hiiidcninoes. 

Distilled  water        ....        A  sutHcieut  quantity. 

Dilute  tlie  acid  with  24  flui(l(>uii(v.>j  of  the  water,  then  add  more  water, 
.^(^  that  at  the  teni|»<'i*ature  of"  (!()°  F.  it  shall  measure  '.\\  fluidounecs 
(imperial) ;  or  take  nitrie  acid  2  lUO  grains  to  .sullieieut  water  to  make 
a  j)int. 

The  sj)eei fie  gravity  of  this  acid  is  1.1 01.  Dose,  10  to  30  minim.-?, 
largely  diluted. 

Xifroiifi  acid  (though,  eorreotly  speaking,  the  name  is  api>lied  to  a 
red-eoloi'ed  gas,  having  the  composition  IIXO^,,  formed  whenever 
hinoxide  of  nitrogen,  X/)._„  escapes  into  the  air)  is  commonly  under- 
stood in  trade  to  apj)ly  to  fiuning  red-colored  nitric  acid,  such  as  j)asses 
over  chiefly  at  the  commencement  and  close  of  the  proc^^ss  of  distilling 
nitrate  of  pota.ssium  with  sulpluuMc  acid,  as  above.  ThLs  kind  of  nitric 
acid  contains  nitrous  acid  funics^  which  the  manufacturers  usually  sepa- 
rate from  the  acid  of  conuuerce  hy  boiling,  thus  rendering  it  colorless. 
The  best  and  most  distinctive  name  for  the  article  under  consideration 
is  nifro.so-nifric  acid.  Its  chief  use  to  the  aj)othecary  is  in  making 
Hope's  cam})hor  mixture,  which  is  elsewhere  s[)oken  of  as  having  ])ecu- 
liar  value  when  made  with  this  form  of  acid.  As  the  ])reparation  of 
nitric  and  nitroso-nitric  acid  may  often  be  desirable  to  the  })hysician  or 
apothecary',  and  as  it  is  an  easy  and  instructive  experiment  to  the  tyro, 
a  description  of  the  ])roce&s,  as  ])racticcd  in  a  small  May,  is  aiipcnded. 

A  retort  and  receiver,  such  as  are  figiu'cd  in  Chapter  V.,  Fig.  105, 
will  answer  the  purj)osc.  If  the  receiver  is  well  refrigerated,  there  Mill 
be  no  difficulty  in  collecting  the  acid ;  no  luting  of  any  kind  is  used. 
Nitrate  of  potassium,  M'ith  half  its  weight  of  oil  of  vitriol  (one  equiva- 
lent of  each),  is  now  distilled  ;  at  about  250°  the  acid  commences  to 
pass  over,  afterMards  the  heat  is  increased,  when  the  a])])aratus  becomes 
filled  with  red  fumes,  which  are  absorbed  by  the  nitric  acid  in  the 
receiver,  and  with  oxygen,  mIui'Ii  escapes;  mIicu  the  acid  ceases  to  come 
over,  the  process  is  completed. 

On  first  decom])osing  the  nitre,  the  sidphuric  acid  unites  Avith  one- 
half  of  the  potassium,  to  form  bisidj)hate  of  ])0tassium,  which,  above 
400°,  acts  on  the  other  half  of  the  nitre,  setting  nitrie  acid  free,  mIhcIi 
is  decomj^osed  into  nitrous  acid  and  oxygen. 

The  red  fuming  acid  should  be  put  away  for  use  in  gla.s.s-stopj)ered 
bottles;  if  the  colorless  IIXO^  is  preferreil,  it  is  heated  or  exj)oscd  to 
the  air,  to  allow  of  the  escape  of  the  nitrous  fumes. 

When  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of  Mater, 
it  is  instantly  resolved  into  nitric  acid,  M'hich  luiites  with  the  Mater,  and 
binoxid(>  of  nitrogen  esca]K'S  Avith  effervescence,  but  this  change  does 
not  occur  in  the  presence  of  nitric  acid,  for  which  nitrous  acid  has  a 
strong  affinity. 

Acidum  Nitrohydruchloricniii,  V .  S.  P.     (XifroJii/drochloric  Acid.) 

Acidum  Kitromuriaticum.     (Pharm.,  1870.) 

Nitric  acid,  four  parts 4 

Hydrochloric  acid,  fifteen  parts 15 
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Mix  the  acids  in  a  capacious,  open  glass  vessel,  and  when  effervescence 
has  ceased,  jjour  the  })roduct  into  glass-stoppered  bottles,  which  should 
not  be  more  than  half  filled,  and  keep  them  in  a  cool  place. 

A  golden-yellow,  fuming,  and  very  corrosive  liquid,  having  a  strong 
odor  of  chlorine,  and  a  strongly  acid  reaction.  By  heat  it  is  wiiolly 
volatilized.  It  readily  dissolves  gold  leaf,  and  a  droj),  added  to  a  test- 
solution  of  iodide  of  potassium,  liberates  iodine  abundantly. 

Acidum  NitrohydrocMoricum  Dilutum,  U.  S.  P.     {Diluted  Nitrohydro- 

chlorio  Add.) 
Acidum  Nitromuriaticum  Dilutum.     (Pharm.,  1870.) 

Take  of  Nitric  acid,  four  parts 4 

Hydrochloric  acid,  fifteen  parts 15 

Distilled  water,'seventy-six  parts  .....         76 

Mix  the  acids  in  a  capacious  open  glass  vessel,  and  when  effervescence 
has  ceased,  add  the  distilled  water. 

Keep  the  product  in  glass-stoppered  bottles,  in  a  cool  place.  A  color- 
less or  faintly  yellow  liquid,  odorless,  or  having  a  faint  odor  of  chlorine 
and  a  very  acid  taste  and  reaction.  By  heat  it  is  wholly  volatilized. 
On  adding  a  few  drops  to  test-solution  of  iodide  of  potassium,  iodine 
is  liberated. 

This  diluted  acid  is  officinal  and  a  convenient  and  long-needed  prep- 
aration for  the  practitioner.  The  eminent  usefulness  of  nitromuriatic 
acid  as  a  tonic  and  stimulant  to  the  liver  makes  it  important  that  a 
preparation  of  convenient  strength  for  use  should  be  provided  by  the 
pharmacist.  The  chlorine  and  nitric  oxide  eliminated  from  the  strong 
acid  are  fully  retained  in  solution  in  the  water  here  added  to  them. 
The  dose  is  from  15  to  30  drops,  which  should  be  administered  in  a 
considerable  quantity  of  sugar  and  water,  preferably  sucked  through  a 
glass  tube  so  as  not  to  affect  the  teeth. 

Acidum  Sulphuricum,  U.  S.  P.  {Oil  of  Vitriol,  Sulphuric  Acid,  H2SO4.) 

A  liquid  composed  of  not  less  than  96  per  cent,  of  absolute  sul- 
phuric acid  (HgSO^  =  98),  and  not  more  than  4  per  cent,  of  water ;  sul- 
phuric acid  should  be  kept  in  glass-stoppered  bottles,  made  by  burning 
sulphur  and  nitrate  of  potassium  together  in  leaden  chambers.  Sul- 
phur, when  burned,  forms  sulphurous  oxide  (SOj),  which,  in  contact,  in 
the  form  of  vapor,  with  nitrous  acid  from  the  burning  nitre,  and  water, 
beccHues  more  highly  oxidized  into  sulphuric  acid,  H2SO4. 

When  largely  diluted  with  water,  it  is  apt  to  deposit  a  white  precipi- 
tate of  sulphate  of  lead  derived  from  the  leaden  vessel  used  in  concen- 
trating it.  It  unites  with  alkalies  and  alkaline  earths,  and  sejiarates  all 
other  acids  more  or  less  completely  from  their  combinations  with  these. 

Reactions. — It  is  easy  to  determine  the  nature  of  this  acid,  whether 
free  or  in  combination ;  its  characteristic  reaction  is  a  white  precipitate 
Avith  all  soluble  salts  of  barium,  which  is  insoluble  in  water,  in  acids, 
and  alkalies. 
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A  colorless  litjuid,  of  an  oily  apjxanuifc,  inodorous,  stroii<ilv  caustic 
and  corrosive,  and  haviiijr  a  stron<rly  acid  rcactioih  Its  s])ecitic  grav- 
ity should  not  he  helow  1.840.  It  is  niiscihle,  in  all  ])roj)ortions,  with 
water  and  alcohol,  with  evolution  ot"  heat.  M'hen  heated  on  platiiuun  foil, 
it  is  va]»ori/i'(l  without  leavin<r  a  residue.  It'  the  acid  he  warmed  with 
suiiar,  it  hlai-kens  the  latter;  if  diluted  \\ith  o  volumes  <»f  water,  the 
li(|uid  yields,  with  test-solution  of  chloride  of  harium,  a  white  pixvij)- 
itate,  insoluhle  in  hydrochhtric  acitl. 

On  pourintr  the  acid  into  4  volumes  of  alcohol,  no  precipitate  should 
be  i'ormed  (lead).  If  there  he  carefully  poured  upon  it,  in  a  test-tuhe, 
a  layer  of  freshly  prepared  test-solution  of  ferrous  sulphate,  no  brownish 
or  reddish  zone  should  aj)pcar  at  the  line  of  contact  of  the  two  Ii()uids 
(niti'ic  iu-'nh.  When  diluted  with  10  volumes  of  water,  no  j)rcci|)itate 
should  be  i'ormed  by  the  addition  of  an  a(jueous  solution  of  sulphate  of 
silver  (hydrochloric  acid),  nor  by  hydn»sulphuric  acid  (lead,  arsenic, 
copj)er),  nor  by  excess  of  water  of  ammonia  (iron);  nor  siiould  this 
liquid,  containinfji;  excess  of  anunonia,  Iciive  any  fixed  rt>sidue  on  evap- 
oration and  ti:entle  iLTiiition  (non-volatile  metals).  M'^lien  considerablv 
diluted  and  treated  with  test-zinc,  it  evolves  a  gas  which  should  not 
blacken  pajier  moistened  with  test-solution  of  nitrate  of  silver  (arseni- 
ous  or  sulphurous  acid). 

To  neutralize  2.45  gm.  of  sul]>huric  acid,  diluted  with  about  10  vol- 
umes of  water,  should  require  not  less  than  48  c.c.  of  the  voluiuetric 
solution  of  soda. 

Medical  Properties. — It  is  only  ])rescribed  internally  in  the  offici- 
nal diluted  forms  wliich  follow,  though  occasionally  the  strong  acid  is 
used  in  ointments.  It  is  a  ])owerful  tonic,  an  antise])tic,  and  a  refrig- 
erant, and,  externally,  is  used  as  a  caustic,  though  rather  unsuited  lor 
that  use. 

Ackhim  Sulphurlcum  Dilutum,  U.  S.  P. 

Take  of  Sulphuric  acid,  one  part 1 

Distilled  water,  nine  parts 9 

Add  the  acid,  gradually,  to  the  distilled  water,  anjj  mix  them  ;  and 
preserve  the  product  in  glass-stojipered  bottles.  The  specific  gravity  of 
this  is  1.0(57,  and  contains  10  ])er  cent.  ILSO,.  To  neutralize  9.8  gm. 
of  diluted  sulphuric  acid  should  require  liJ.2  to  20  c.c.  of  the  volu- 
metric solution  of  soda. 

Acidum  SuljjJiuricum  Aromaticum,  U.  S.  P.   {Aromatic  Sulphuric  Acid.) 

Sulphuric  acid,  two  hundred  parts 2.00 

Tiiifture  of  j:inger,  forty-live  parts 4o 

Oil  of  cinnamon,  one  part 1 

Alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts ItKX) 

Add  the  sulphuric  acid,  gradually,  to  seven  hundred  (700)  parts  of 
ah'ohol,  and  allow  the  mixture  to  cool.  Then  add  to  it  the  tincture  of 
ginger  and  the  oil  of  cinnamon,  and  al'tcrwards  enough  alcohol  to  mako 
the  })roduct  weigh  one  thousand  (1000)  parts. 
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Aromatic  sulphuric  acid  should  be  preserved  in  glass-stoppered 
bottles. 

Aromatic  sulphuric  acid  has  the  sp.  gr.  0.955,  and  contains  about  20 
per  cent,  of  officinal  sulphuric  acid,  partly  in  the  form  of  ethyl-sulphuric 
acid. 

On  diluting  9.8  gm.  of  aromatic  sulphuric  acid  with  20  volumes  of 
water,  and  filtering,  the  filtrate  (with  washings)  should  require,  for  com- 
plete neutralization,  not  less  than  36  c.c.  of  the  volumetric  solution  of 
soda. 

Tliis  preparation  is  very  extensively  used  as  a  refrigerant,  tonic,  and 
astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis,  and  for 
debility  generally.  In  making  solutions  and  pills  of  C[uinine,  also  in  the 
officinal  infusions  of  cinchona,  it  has  important  pharmaceutical  uses. 

Acidum  Sulphurosum,  U.  S.  P.     (Sulphurous  Acid.) 

A  liquid  composed  of  about  3.5  per  cent,  of  sulphurous  acid  gas 
(SO2  =  64)  and  about  96.5  per  cent,  of  water. 

Sulphuric  acid,  fourteen  parts      . 14 

Charcoal,  in  coarse  powder,  two  parts 2 

Distilled  water,  one  hundred  parts 100 

Pour  the  acid  upon  the  charcoal  previously  introduced  into  a  glass 
flask,  and  mix  the  two  well  together.  By  means  of  a  glass  tube  and 
well-fitting  corks,  connect  the  flask  mth  a  wash-bottle,  which  is  one- 
third  filled  with  water,  and  fitted  with  a  cork  having  three  perforations. 
Into  one  of  these  perforations  insert  a  safety-tulie,  which  should  reach 
nearly  to  the  bottom  of  the  bottle ;  into  the  remaining  perforation  fit  a 
glass  tube,  and  connect  it  with  a  bottle  which  is  about  three-fourths 
filled  by  the  distilled  water.  This  tube  should  dip  about  an  inch  below 
the  surface  of  the  water.  By  means  of  a  second  tube  connect  this  bottle 
with  another  bottle  containing  a  dilute  solution  of  carbonate  of  sodium, 
to  absorb  any  gas  which  may  not  be  retained  by  the  distilled  water. 
Having  ascertained  that  all  the  connections  are  air-tight,  apply  a  mod- 
erate heat  to  the  flask  until  the  evolution  of  gas  has  nearly  ceased,  and, 
during  the  passage  of  tlie  gas,  keep  tlie  bottle  containing  the  distilled 
water  at  or  below  10°  C  (50°  F.)  by  surrounding  it  with  cold  water  or  ice. 

Finally,  pour  the  sulphurous  acid  into  glass-stoppered,  dark  ambei'- 
colored  bottles,  and  keep  them  in  a  cool  and  dark  place. 

A  colorless  liquid,  of  the  characteristic  odor  of  burning  sulphur,  a 
very  acid,  sulphurous  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1.022- 
1.023.  By  heat  it  is  completely  volatilized.  Litmus  paper  brought  in 
contact  with  the  acid  is  at  first  turned  red,  and  afterward  bleached.  On 
pouring  a  few  drops  of  the  acid  into  a  test-tube  containing  diluted 
hydrochloric  acid  and  some  test-zinc,  a  gas  is  evolved  which  blackens 
paper  wet  with  solution  of  acetate  of  lead. 

If  to  10  c.c.  of  sulphurous  acid  there  be  added  1  c.c.  of  diluted 
hydrocliloric  acid,  followed  by  1  c.c.  of  test-solution  of  chloride  of 
barium,  not  more  than  a  very  slight  turbidity  should  be  produced  (limit 
of  sulphuric  acid). 
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If  1.2S  crni.  of  sul])liiin)us  arid  he  diliitod  with  20  volumes  of  water 
and  a  little  jjjclatinized  starch  be  addcnl,  at  leiLSt  14  c.e.  of  the  voliunetric 
solution  of  iotline  should  he  re(iuired,  hefore  a  ])ernianent  hlue  tint  is 
(levi'lo|)cd. 

^\  hen  suli)huri('  acid,  IT.^SO^,  is  heated  in  contact  w  itli  certain  oxidiz- 
ahle  suhstances,  among  which  is  coninion  charcoal,  it  jiarts  with  one 
eijuivaleut  of  oxygen,  and  is  converted  into  sulj>hurous  acid,  SO^, ;  this 
is  a  gas  verv  soluhlc  in  water,  and  hv  j)assing  it  into  a  vessel  containing 
water  it  is  ahsorhcd,  and  t-onstitutes  the  li((uid  acid.  J'he  intervention 
of  a  wjish-hottle  containiny;  water  and  of  an  additional  bottle  of  carbonate 
of  S(Hliuni  is  to  remove  any  portions  of  sulphuric  and  carbonic  acids,  the 
latter  a  product  of  the  oxidation  oi"  the  cari)on.  This  was  a  new  prej)a- 
ration  in  the  P/idnndcojidia  of  l<S7t);  it  is  adapted  to  the  treatment  of 
certain  skin  diseases,  but  j)ractitionei*s  have  as  yet  but  little  familiarity 
with  its  uses.  It  is  a  powerful  antiseptic  and  bleaching  agent,  and  tlie 
gas,  when  liberated,  is  corrosive  and  sutibeating. 

Acidinn  Pho^phoncinn  GlacUde.     (Jlcfa  Pliof^pJioric  Acid.     HPO,.) 

This  is  prei)a.ed  from  calcined  bones  (bone  ])hosphate  of  lime),  by 
decomposing  them  with  sulphuric  acid,  by  which  j)roccss  a  suj)erphos- 
phate  of  lime  is  j)roduced  (the  article  used  as  a  basis  for  the  manure 
known  by  that  name).  The  superi)hosj)hate  is  neutralized  by  carbonate 
of  ammoniinn,  which  generates  phosphate  of  ammonium  in  solution 
with  precij)itation  of  carbonate  of  calcium.  l>v  calcining  ])hos]ihate  of 
anunoniiuu  at  a  red  heat,  the  volatile  ingredient  is  expelled,  and  the 
solid  lIPO-j  remains. 

This  acid  is  no  longer  officinal  in  the  United  States  Pharmacopoeia; 
that  Avhich  has  been  in  the  market  i'or  some  years  past  has  been  largely 
adulterated  with  ])hosphate  of  sodium  or  phosphate  of  annnonium. 

Acid  Phosphoricum,  U.  S.  P.     [PJiosphoric  Acid.) 

A  li(juid  c(»mposed  of  50  per  cent,  of  orthophosphoric  acid  (II3PO4 
=  98)  and  50  per  cent,  of  water. 

Phospliorus,  sixteen  parts 16 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity, 

To  make  one  hundred  parts lUO 

Mix  one  hundred  (100)  parts  of  nitric  acid  with  one  hundred  (100) 
parts  of  distilled  water,  in  a  glass  retort  having  the  capacity  of  lour 
hundred  (400)  ])arts.  Having  jjlaced  the  retort  upon  a  sand-bath  or 
wii-e-gauze  sup|)ort,  connect  it  loosely  with  a  well-cooled  receiver,  and 
add  to  the  acid  in  the  retort  the  |>hos|)horus,  previously  cut  in  tine  ])ieces. 
Insert  a  funnel  through  the  tubidurc  of  the  retort,  and  tlien  gradually 
apply  heat  until  the  reaction  is  seen  to  commence.  Regulate  the  heat 
carefully,  so  as  to  ])rv'vent  the  renetion  from  becoming  too  violent,  or, 
if  necessary,  check  it  by  the  addition  ol'  a  little  distilled  water  through 
tlie  funnel.     From  time  to  time  return  the  acid  lic^uid,  which  collects  in 
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the  receiver,  into  the  retort,  until  all  the  phosphorus  is  dissolved.  Then 
transfer  the  liquid  to  a  weighed  porcelain  capsule,  and  continue  the  heat, 
at  a  temj)erature  not  exceeding  190°  C.  (374°  F.),  until  the  excess  of 
nitric  acid  is  driven  off,  and  an  odorless  syrupy  liquid  remains.  Cool 
the  dish  and  its  contents,  and  add  enough  distilled  water  to  make  the 
liquid  weigh  one  hundred  (100)  parts. 

Test  small  portions  for  nitric,  phosphorous  and  arsenic  by  the  methods 
indicated  in  the  note. 

If  nitric  acid  be  present,  evaporate  the  liquid  until  no  reaction  for 
nitric  acid  can  be  obtained.  Then  cool  the  acid,  and  add  enough  dis- 
tilled water  to  make  the  product  weight  one  hundred  (100)  parts. 

If  phosphorous  acid  be  present,  add  to  the  liquid  a  mixture  of  six  (6) 
parts  of  nitric  acid  and  six  ((3)  parts  of  distilled  water,  and  again  evapo- 
rate until  no  reaction  for  phosphorous  or  nitric  acids  can  be  obtained. 
Then,  having  cooled  the  acid,  add  enough  distilletl  water  to  make  the 
product  weigh  one  hundred  (100)  parts. 

If  arsenic  acid  be  present,  dilute  the  acid  Avith  one  hundred  and  fifty 
(150)  parts  of  distilled  water,  heat  to  about  70°  C.  (158°  F.),  and  pass 
through  the  liquid  a  stream  of  hydrosulphuric  acid  gas  for  half  an  hour  ; 
then  remove  the  heat,  and  continue  passing  the  gas  until  the  liquid  is 
cold.  Close  the  vessel  tightly,  set  it  aside  for  24  hours,  filter  the  liquid, 
heat  it  until  all  odor  of  the  gas  has  been  driven  off,  again  filter,  and 
evaporate  until  the  residue  weighs  one  hundred  (100)  parts. 

Preserve  the  product  in  glass-stoppered  bottles. 

A  colorless  liquid,  without  odor,  of  a  strongly  acid  taste  and  reaction. 
Sp.  gr.  1.347.  When  heated,  the  liquid  loses  water,  and  when  a  tem- 
perature of  about  200°  C.  (392°  F.)  has  been  reached,  the  acid  Ls  gradu- 
ally converted  into  pyrophosphoric  and  metaphosphoric  acids,  which 
may  be  volatilized  at  a  red  heat.  If  the  diluted  acid  be  supersaturated 
with  ammonia,  addition  of  test-mixture  of  magnesium  produces  a  white, 
crystalline  precipitate.  If  this  precipitate  be  dissolved  in  diluted  acetic 
acid,  the  solution  yields  a  yellow  precipitate  with  test-solution  of  nitrate 
of  silver. 

Phosphoric  acid,  diluted  with  5  volumes  of  water,  and  gently  warmed, 
should  not  be  blackened  by  test-solution  of  nitrate  of  silver,  nor  be 
turned  white  or  whitish  by  test-solution  of  mercuric  chloride  (absence  of 
phosphorous  acid);  when  heated  to  about  70°  C.  (158°  F.),  thoroughly 
saturated  during  half  an  hour,  and  afterward  until  it  is  cold,  with 
hydrosulphuric  acid  gas,  then  set  aside  for  24  hours,  it  should  not 
deposit  a  lemon-yellow  sediment  (absence  of  arsenic  acid).  If  a  crystal  of 
ferrous  sulphate  be  dropped  into  a  cooled  mixtm'e  of  phosphoric  and 
sulphuric  acids,  no  brown  or  reddish  zone  should  make  its  appearance 
around  the  crystals  (absence  of  nitric  acid).  After  diluting  the  acid  Avith  5 
volumes  of  distilled  water,  no  precipitate  should  be  produced  on  the 
addition  of  small  portions  of  test-solution  of  chloride  of  barium  (sul- 
phuric acid),  or  of  nitrate  of  silver  (hydrochloric  acid) ;  nor  should  any  pre- 
cipitate be  formed,  after  several  hours,  by  the  addition  of  an  equal 
volume  of  tincture  of  chloride  of  iron  (pyrophosphoric  and  metaphos- 
phoric acids). 

On  pouring  5  gm.  of  phosphoric  acid  upon  10  gm.  of  oxide  of  lead, 
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free  from  carbonate  of  lead  and  from  moistnre,  evaporatin*;  and  igniting, 
a  residue  will  l>e  obtained  whieh  should  \vei«rh  IJ.'^l  liiu. 

Achlum  Phosp/ioricum  DUidaiii^  U.  S.  P.      [Di/udd  P/iospJiorie  Acid.) 

PliO!«|)li(iri('  aeid,  twenty  parts 20 

Distilled  water,  eighty  parts 80 

To  make  one  lunulred  parts UK) 

!Mix  the  |)hos|)horie  acid  w  ilh  the  distilleil  water. 

Diluted  |)h(tsj)h(»ric  acid  luts  the  sp.gr.  1.057,  and  contains  10  jier 
cent,  of  ortiiophosphoric  acid,  it  should  resjtond  to  the  te.<t.s  of  jun'itv 
re(|uircHl  for  phos|)horic  acid.  On  pouring  o  gm.  of  dilute<l  ])hosphorie 
acid  uj)on  5  gm.  ot"  oxide  of  lead  tree  from  carhonate  of  lead  and  Irom 
moisture,  evaj)or;iting  and  igniting,  a  residue  will  be  obtained  which 
should  weigh  5.3(3  gm. 

The  experience  of  the  medical  profession  for  over  twenty  years  ha.s 
demonstrated  the  uscfidncss  of  ])hos])horus  as  a  remedial  agent,  and 
especially  in  the  form  of :  Jutions.  A\'ith  this  view,  Dr.  William  Pep- 
per, of  the  University  of  Pennsylvania,  has  })res(^ril)e(l,  under  tiie  name 
of  liquor  acidi  ]ihosj)horici  compositus,  the  following  combination  : — 

Calcium  ])hosphate,  .">  grs. ;  ])otassiinu  ])hosj)hate,  |  gr. ;  magnesium 
phos])hate  and  ferrous  ])hosphate,  each,  },  gr.,  with  ()jj  minims  of  syru[)y 
phos})horic  acid  in  1  tluidrachm  of  solution,  Mhich  amount  is  a  usual 
dose  for  an  adult. 

AVhere  the  use  of  iron  is  contra-indicated,  Dr.  Pejiper  has  prescribed, 
under  the  name  of  liq.  acidi  phosphorici  (without  iron): — 

Cnlciuni  phosphate   .........  grs.  3 

^Miignesiuni     "  .........  grs.  2 

Potassium       "  .........  grs.  1| 

Syrupy  phosphoric  acid    .         .         .         .         .         .         .         .  tt^  v. 

Aqua  q.  s ft.  f5j. 

The  reader  will  liud  a  full  account  of  these  preparations  iu  the  Amer. 
Jour.  Fharm.,  page  481,  for  year  1880. 

Acidum  IJi/driodicmn  Dilufum.     HI-fAq. 

Take  of  Todine.  in  fme  powder   .        .         .         .     1  troyounoe. 

Distilled  water iSullicieut  quantity. 

Mix  30  gi-ains  of  iodine  Avith  5  fluidounces  of  distilled  Avater 
in  a  tall  gla.ss-sto])pcred  bottle,  having  the  capacity  of  half  a  pint,  and 
pa-^s  into  the  mixtiu*e  hydrosulj)hin'ic  acid  gas  until  the  color  of  the 
icwline  entirely  disappears,  and  a  turbid  licpiid  remains.  Detach  the 
bottle  from  the  ap])aratus  em])loved  for  introducing  the  gas,  and  grad- 
ually add  the  remainder  of  the  iodine,  .stirring'  at  the  same  time.  Then 
reattach  the  bottle,  and  again  j)a.ss  the  gas  until  the  li(|uid  becomes 
colorless.  Decant  the  li(|uid  into  a  small  matrass,  which  it  is  lu-arly 
sufficient  to  fill,  boil  it  until  it  cea.^es  to  emit  the  odor  of  hydrosidphuric 
acid,  and  filter  through  |)aper.  Then  pa.ss  sufficient  distilled  wafer 
throtigh  the  filter  to  bring  the  filtered  licpiid  to  the  measure  of  six  ffuid- 
ouuces.     Lastly,  keep  the  liquid  in  a  well-stoppered  bottle. 
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The  hydrosulphiiric  acid  gas  required  in  this  process  may  be  obtained 
bv  mixing,  in  a  suitable  apparatus,  a  troyounce  and  a  half  of  sulphurct 
of  iron,  two  troyounces  of  sulj)huric  acid,  and  six  fluidounces  of  water. 

The  ratioiia/e  of  the  })r()cess  is  this:  the  sulphydric  acid,  the  formula 
of  which  is  H^S,  reacts  upon  21,  forming  2HI  and  free  sulphur,  Avhich 
separates  u})on  the  filter. 

It  is  considered  to  possess  the  medicinal  properties  of  free  iodine 
without  its  local  irritating  effects,  if  diluted  with  water ;  it  has  been 
given  in  doses  commencing  with  a  few  drops,  gradually  increasing,  two 
or  three  times  a  day.     It  is  a  good  solvent  for  iodine. 

Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently  pre- 
pared, and  having  the  specific  gravity  of  1.112.  It  is  wholly  volatilized 
by  heat,  and  is  decomposed  by  nitric  and  sulphuric  acids,  with  the 
liberation  of  iodine.  When  kept  in  contact  with  the  air,  it  gradually 
becomes  brown,  and  acquires  an  iodine  odor.  (See  Syrupus  Acidi  lly- 
driodicL) 

Acidum  Hydrobromicum  Dilutum,  U.  S.  P. 

A  liquid  composed  of  10  per  cent;  of  absolute  hydrobromic  acid 
(HBr  =  80.8)  and  90  per  cent,  of  water. 

Diluted  hydrol)romic  acid  should  be  preserved  in  glass-stoppered 
bottles.  A  clear,  colorless  liquid,  odorless,  having  a  strongly  acid  taste 
and  an  acid  reaction,  sp.  gr.  1 .077.  By  heat  it  is  completely  volatilized. 
On  adding  chlorine  or  nitric  acid  to  diluted  hydrobromic  acid,  bromine 
is  liberated,  which  is  soluble  in  chloroform  or  in  disulphide  of  carbon, 
imparting  to  these  liquids  a  yellow  color.  Test-solution  of  nitrate  of 
silver  causes  a  white  precipitate,  insoluble  in  nitric  acid  and  in  water  of 
ammonia,  and  sparingly  soluble  in  stronger  water  of  ammonia. 

On  being  kept  for  some  time,  the  acid  should  not  become  colored ; 
test-solution  of  chloride  of  barium  should  not  produce  a  turbidity  or 
precipitate  (sulphuric  acid). 

To  neutralize  16.2  gm.  of  diluted  hydrobromic  acid  should  require 
20  c.c.  of  volumetric  solution  of  soda. 

Dr.  Squibb  gives  the  following  formula  for  preparing  this  acid : 

Take  of  Potassium  bromide 6  parts. 

Sulphuric  acid  specific  gravity  at  15.6°  C.  =  60°  F., 

1.838,  at  25°  C.  =  77°  F.,  1.828       .        .        .        .  7      " 

Water 9      " 

Add  to  the  sulphuric  acid  one  part  of  the  water  and  cool  the  mixture. 
Then  dissolve  the  potassium  bromide  in  6  parts  of  the  water  by  means 
of  heat,  su])])lying  the  loss  of  water  by  evaporation  during  the  heating. 
Pour  the  diluted  sulphuric  acid  slowly  into  the  hot  solution  with  con- 
stant stirring,  and  set  the  mixture  aside  for  24  hours,  that  the  sulphate 
of  pota.ssium  may  crystallize.  Pour  off  the  liquid  into  a  retort,  break 
up  the  crystalline  mass,  transfer  it  to  a  funnel,  and  having  drained  the 
crystals,  drop  slowly  upon  them  2  parts  of  the  water  so  as  to  disjilace 
and  wash  out  the  acid  liquid.  Add  the  liquid  thus  drained  off  and 
wa.^hed  out  to  that  in  the  retort,  and  distil  the  whole  nearly  to  dryness, 
or  until  nothing  further  distils  off  by  moderate  heating.  The  distillate 
will  weigh  about  10  parts,  and  should  contain  about  37  per  cent,  of 
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hvdrobromio  acid.  Assjiy  tliis  l)v  means  of  normal  volumotrie  solution 
ot"  stxlium,  and  add  distilled  water  nntil  it  shall  have  the  strentith  of 
o4  jHT  rent,  of  livdrohrdiiiic  acid.      The  jmKlnct  will  weiuh  ahont  1 1  ]»arts. 

To  make  the  aeid  of  the  rharmai'o|)(eia,  add  water  enouj;h  to  reduee 
it  to  10  ]>ei*  cent,  solntion  of  the  sp.  ^r.  1.077. 

This  acid  is  nsed  in  doses  of  x  to  xxx  minims  diluted  uith  ^vater, 
and  in  eomlmiation  with  expectorants  in  eoniih  mixtures, 

Thisaeid  hasso  lonu- l)een  nsed  miderthe  name  of  Fothertriirs  aeiil  that 
it  has  been  deemed  advis;il)le  to  give  his  fornuda  for  it,  its  follows : — 

Take  of  Potassium  bromide ."25  grains. 

Aeitk  tartaric 89() 

Aqua l^iv. 

Dissolve  the  bromide  in  3  fluidounees  and  the  tartarie  aeid  in  1 
fluidonnee;  mix  the  solutions  and  ehill  so  that  the  aeid  tartrate  of  po- 
tassium will  dejxtsit ;  then  filter.  Ka<h  fluidonnee  of  h'olheroiirs  aeid 
contiiins  about  55  w;rains  of  real  hydrobromie  aeid,  or  about  10  percent. 

The  easiest  method  of  preparing  jmre  hydrobromie  acid  is  to  pa.ss 
livdrogen  sul[)hide  into  a  solution  of  bromine  in  water  until  the  bi-onnne 
is  entirt'ly  converted  into  hydrogen  bromide,  which  will  be  known  by  its 
change  of  color,  filtering  out  the  sulphur  and  evaporating  the  liquid 
until  the  tnlor  of  hydrogen  sulphide  is  entirely  dissipated  and  the  li(piid 
has  the  density  of  1.077. 

Acidum  Ilydrofmlphnricmn,  Hydroihionicum.      HgS. 

Sulphuretted  hydrogen  occurs  naturally  in  the  so-called  snlphiu- 
springs,  many  of  which  have  a  high  reputation  as  remedial  agents. 
The  AVhite  Snlphiu"  S])rings,  in  Virginia,  and  the  far-famed  Aix  la 
Chapelle,  AVarnd)riin,  and  Ixiden  Springs,  in  (Tcrmany,  and  the  s])rings 
at  Ilarrowgate,  in  England,  Mollat,  in  Scotland,  BarOges,  C'auterets,  in 
France,  and  many  (»thers,  owe  their  celebrity,  in  part,  to  sulphuretted 
hydrogen.  These  spring's  never  contain  it  alone  to  the  exclusion  of 
other  gases  ;  nitrogen,  oxygen,  carburetted  hydrogen,  and  carbonic  acid 
are  often  fomid  in  the  same  waters. 

This  acid  is  prepared  artificially  by  ndxing  an  ounce  and  a  half  of 
black  sidphuret  of  iron  with  two  ounces  of  sulphuric  acid,  and  six  of 
^vater,  in  a  flask,  and  conducting  the  gas  through  a  glass  tube  and  wash- 
bottle  into  water.  The  suli)hi<le  of  iron  being  acted  on  by  the  aeid,  the 
metal  displaces  the  hydrogen  of  the  acid,  which  unites  with  the  sulphur 
to  form  this  gas,  which,  being  washed  by  ]>assing  it  through  a  little  water, 
is  conducted  into  distilled  water,  kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like  rotten 
Q^]::^,  and  when  iidiahxl  acts  as  a  poison. 

Jn  contact  with  air,  it  is  decom])osed,  hydrogen  being  oxidized  to 
water,  and  suljjhnr  ])reci})itated.  Hydrosulphnric  or  sulphydric  acid 
precipitates  a  large  class  of  metallic  salts,  and  is,  on  that  account,  very 
much  used  as  a  test  li(juid  in  analytical  researches. 

Jt  is  free  of  sulplnirie  aeid  if  no  j)reeipitate  occurs  with  chloride  of 
barium,  and  of  min-iatie  aeid  if  the  filtrate  from  the  precipitate  with 
nitrate  of  copper  occasions  no  precipitate  with  nitrate  of  silver. 
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The  natural  sulphur  waters  are  much  used  in  rheumatic  and  cutaneous 
diseases ;  externally  as  baths,  and  also  freely  in  large  draughts. 

The  aqueous  solution  of  this  acid  is  not,  I  believe,  prescribed  as  a 
medicine. 

Acidum  Hypophosphorosum.     H3PO2. 

Hypophosphorous  acid  is  a  compound  of  phosphorus  and  oxygen, 
one  equivalent  of  each,  PO.  It  requires,  however,  not  le&s  than  three 
equivalents  of  water  to  form  the  liquid  acid,  and  of  these,  two  equiva- 
lents enter  into  its  salts,  one  only  being  replaced  by  bases.  When  heated, 
these  salts  emit  phosphuretted  hydrogen,  a  peculiar  self-inflammable  gas 
(fire-damp),  of  an  odor  reminding  some  of  garlic.  They  are  permanent 
in  the  air,  but  in  solution,  by  heat,  are  liable  to  absorb  oxygen ;  they  are 
all  soluble  in  water,  and  a  few  are  ciystalline.  Several  processes  have 
been  used  to  produce  these  salts.  Rose  recommends  boiling  phosphorus 
in  a  solution  of  caustic  baryta  till  all  the  phosphorus  disappears,  and  the 
vapors  have  no  longer  the  garlic  odor.  Lime  is  found  to  answer  the 
same  purpose,  and  is  commonly  used.  Hypophosphite  of  lime  is  perhaps 
the  most  important  of  these  salts ;  by  oxidation  in  the  animal  economy, 
it  is  probably  converted  into  readily  assimilable  nascent  phosphate  of 
calcium,  and  by  decomposition  it  furnishes  the  other  salts  of  this  acid 
and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free  state, 
but  it  is  highly  probable  that  it  may  come  into  use.  Any  claims  which 
phosphoric  acid  may  possess  as  an  agent  to  supply  the  waste  of  phos- 
phorus and  phosphates  in  the  human  economy,  must  be  more  than 
equalled  by  this  acid.  Hypophosphite  of  barium  is  the  salt  which  is 
most  eligible  for  the  preparation  of  this  acid,  but  it  is  convenient  to 
prepare  it  from  the  calcium  salt,  viz. : — 

Take  of  Hypophosphite  of  calcium   .         .    480  grains. 

Crystallized  oxalic  acid  .         .     350  grains,  or  sufficient. 

Distilled  water        ....        9  fluidounces. 

Dissolve  the  hypophosphite  of  lime  in  6  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions,  pour 
the  mixture  on  a  white  paper  filter,  and  when  the  liquid  has  passed, 
add  distilled  water  carefully  till  it  measures  10  fluidounces,  and  evapo- 
rate this  to  S^  fluidounces. 

The  solution  thus  prepared  contains  about  10  percent,  of  terhydrated 
hypophosphorous  acid  (H20  +  2H20,PO),  a  teaspoonful  representing  6 
grains  of  the  acid,  which  contains  2^  grains  of  the  phosphorus.  The 
dose  of  this  acid  solution  would  vary  from  10  minims  to  a  teaspoonful. 
The  commercial  solution  is  sold  as  a  50  per  cent,  solution  of  hypophos- 
phorous acid. 

Acidum  Chhrohydrocyanicum. — If  fulminating  silver  is  decomposed 
by  muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocyanic  acid 
evolved,  and  the  liquid  contains  chlorohydrocyanic  acid — 

2AgO,C,XO+7HCl  =  2AgCl-hHC2N-f4HO+C2H2XCl5. 

It  was  discovered  by  Liebig. 
14 
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It  has  boon  cmployetl  bv  Div.  'rurnbiill  and  Turner  in  ])aral^•t^c  and 
torpiil  di.-iOiLses  of  the  eye  and  the  car,  !)v  expo^intr  ilie  (bseiLsctl  pai't*  for 
half  a  niiiinto  to  the  vapors  of  1  (b-achin  of  th(>  arid  containc'd  in  a 
.•^pon^e  in  a  j)ro|M.'r  vial.  It  acts  as  a  stimulant,  pro<lucin<r  a  slight  irritation 
and  sensiition  of  heat,  and  dilates  the  pupils  less  than  hydrocvanie  aeid. 

Acuhim  Suljtltolii/droci/diiicuiu,  liliodfuiicuni. — It  has  been  I'ound  in 
the  seed  of  nuistard  and  other  erueifei*£e,  and  in  the  sidiva  of  animals ; 
but  it  is  uneertain  whether  ])reexisting  or  the  result  of  a  de<'om|)osition 
l)v  reairents.  To  i)i'ej)are  it,  powdered  anhydrous  ferrocyainu'ct  of  jtotas- 
sium  is  fused  with  flowers  of  suli)hur  at  a  nuKlerate  heat,  dissolved  in 
water,  some  oxide  of  iron  precipitated  by  ])otassa,  the  filtrate  evaj)oratc(l, 
and  the  concentrated  solution  distilled  with  phosphoric  acid. 

It  is  a  colorless  liquid,  of  a  sour  taste,  whicli,  when  concentrated,  is 
readily  deconi]>osed  on  keepiufr,  V'Ut  keeps  unaltered  for  a  considerable 
time  in  a  diluted  state.  Its  characteristic  j)ro]K'rty  is  to  imj)art  a  blood- 
red  color  to  all  neutral  perstdts  of  iron, and  to  assiune  the  same  color  in  con- 
tact with  paper,  cork,  and  other  or<2:anic  bcKbes  containinji:  oxide  of  iron. 

It  has  been  ns(>d  by  Dr.  Turnbull,  in  diseases  of  the  eye,  in  a  manner 
similar  to  chlorohvdrocvanic  acid. 


CHAPTER    III. 

JI/OXID  METALS  AND   THEIR  MEDICINAL  PREPARATIOXS. 

ALKALIES  are  electro-positive  bodies;  they  may  be  divided  into 
inor<>:anic  alkalies,  A\hich  are  oxides  of  ])eculiar,  lijjht,  and  ver)' 
combustible  metals,  and  oruanic  alkalies  or  alkaloids.  Ammonia  forms 
a  connectin<r  link  between  these,  and  may  be  classed  with  either,  thout^h 
most  conveniently  Avith  the  former.  The  four  alkalies  used  in  medicine, 
and  to  be  presented  in  the  present  chapter,  are,  potassa,  soda,  lithia,  and 
anunonia.  Thev  possess  in  common  the  property  of  tiu'iiini;  vc<;e- 
table  reds  to  o;reen  or  blue,  and  the  yellow  color  of  turmeric,  and  some 
other  vegetable  yellows,  to  brown.  They  neutralize  acids,  dej)rive  them 
more  or  less  of  acidity,  and  form  with  them  salts  which  are  sometimes 
acid,  sometimes  alkaline,  and  sometimes  neutral,  according  to  the  pro- 
portions and  relati\'e  strengths  of  the  acids  emjiloyed. 

The  laws  which  govern  the  formation  of  siilts  have  been  very 
thoroughly  studied,  and  are  fully  laid  down  in  works  on  chemistry; 
a  knowledge  of  these,  in  connection  with  the  system  of  nomenclatiu'e 
f<»unded  on  them,  is  in  the  highest  degree  important,  whether  to  the 
])ractical  or  theoretical  chemist. 

The  ])lan  of  this  work  cnd)races  only  such  reference  to  the  laws  of 
combiniUion  as  the  })harmaceutieal  history  of  some  of  the  leading  chem- 
icals will  necessarily  bring  into  view.  The  officinal  names  are  ])artly 
chemical  and  ])artly  emjiiricnl,  being,  as  more  fully  explained  in  (he 
chapter  on  the  Pliarmacojxeia  and  its  Nomenclature,  framed  with  a 
view  to  its  distinctness  and  adaptation  to  the  purpose,  rather  than  to 
chemical  accuracy  or  elegance. 
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214  monad  metals,  etc. 

Group  1.     Potassium  Salts. 

In  the  ioriiKT  editions  the  alkalies  were  {jroupeci  in  aceordanee  -vvitli 
the  sources  whence  they  were  derived,  Mhether  vcii;etal)le  or  mineral 
ori<i;in,  hut  since  tiiat  edition  was  issued  the  potash  indiL'^trv  has  been  so 
revolutionized  by  the  development  of  the  Stassturt  mines  that  this  dis- 
tinction need  no  lon<j:er  be  continued,  and  an  al])habctical  arrangement 
ot"  the  syllabi  is  mostly  atlopteil  as  being  the  mure  uselul. 

Potassa,  KIIO.  Olitaincd  fnnii  aslicsof  forest  tries  ami  from  Ptassfiirt  mincis  in  Germany. 

"      emu  calcc.     K«iiial  jlart^  of  juiiassa  ami  liiiif  rulihed  together. 
PotassiE  liquor.     By  boilinj,'  potassium  bicarbonate  and  lime  together  in  water.     Sp. 

gr.  l.Oot)". 
Potassa  sulpliurata.     By  melting  carl),  potas.  ami  sulphur,  etc. 

Potassii  acetas,  KCjIsCi^.     By  neutrali/.ing  aielic  acid  with  bicarbonate  of  potassium. 
"      bii-arbonas,  KIKX),.     By  passing  CO,  into  solution  of  carbonate. 
"      bichronKus,  KoCr./J,.     From  ciirotiiate  i)y  an  acid. 
"      bisulplias,  K1I8()4.     Kesiduuin  of  nitric  acid  jirocess. 
"      bitartra.s,  KHU4II4O5.     Bv  purifving  lees  of  wine. 
"      carboiias,  ( KsCOsJj-hoII,/). 

"      cbloras,  KCK)^.     By  passing  chlorine  in  excess  into  potash  solution. 
"      chroMias,  KJ'rO^.     By  melting  chrome  iron  ore  with  KNOs  and  crystallizing 

from  solution. 
"      citras,  KjCglljO^HaO.  By  neutralizing  citric  acid  with  carbonate  and  granulat- 
ing. 
"      citratis  liquor.     By  a  variety  of  extempore  processes. 
"      cyanidiini,  KCN.     By  fusing  ferrocyanide  with  carlionatc  of  iiotassinm. 
"      et  sodii  tartras,  KNaL'4lI^U64Il20.    Bv  saturating  bitartrate  of  potassium  with 

Na^COslOHjO. 
"      ferricyanidum,  KeFe.^Cy,^. 
"      ferrocyauidiim,  KjFelCN  >6^II^0.     By  treating  animal  matter  with  iron  and 

l)()tash  at  bigli  tenipcraturcs. 
"      hypopliospliis,  KHJ'Oj.     By  precipitating  hypophospite  of  calcium  with  car- 
bonate of  potassium. 
"      nitras,  KNO3.     From  incrustation  on  the  soil  in  India. 
"      sal  prunelle,  KNO3.     Fused  with  a  little  sulphur. 
"      phosphas,  K,IIP04. 
"      silicas.     By  fusing  silica  and  carbonate  of  potassium. 

sulphas,  KjSCJ^.     By  adding  K./JOj  to  residuum  of  nitric  acid  manufacture, 
sulphis,  K.^S032IT2().     By  nciUrali/.ing  sulphurous  acid  with  KllO. 
tartras,  (K2C4H406)2lI/).     Adding  jjure  carbonate  of  potassiimi  to  bitartrate 
solution. 

Potama.     KHO  =  5G.     U.  S.  P. 

Potassa  shotdd  lie  kept  in  well-stopporod  bottles  made  of  hard  glas.s. 

Until  a  few  years  j)ast  the  oidy  commercial  source  of  this  salt  was  the 
ashes  of  vegetal )le  matters  lixiviated  and  evaj)orated  to  dryness.  This  was 
known  as  potashes,  and  the  first  stej)  in  its  pm-ificatiou  wa.s  to  subject  it 
to  the  action  of  fire  in  a  rcverbci-atorv  iuniacc,  which  consumed  the  ex- 
cess of  carbonaceous  matter,  and  left  a  bluish-white  substance,  known  in 
commerce  as  pearlash ;  from  this  all  the  other  salts  of  potash  were 
obtained. 

Potassa  is  ])reparcd  by  boiling  together  s(tlutions  of  carbonate  or 
bicarbonate  of  potassiinu  and  hvdratc  of  calcium  until  all  the  carbonic 
acid  has  been  absorbed  by  the  calcium  hydrate,  and  the  clear  solution 
of  pota.ssium  hydrate  is  eva])orated  in  iron  vessels  till  it  is  a  soft,  white 
mass  while  hot.  It  is  then  cast  into  iron  moulds,  from  which  it  is  taken 
in  the  form  of  sticks  about  onc-foiu"th  of  an  inch  in  diameter  and  Ibiu' 
inches  long.     It  is  used  a.s  a  caustic,  but  is  open  to  the  objection  that  its 
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fusibility  causes  it  to  spread  to  adjoining  parts,  and  sometimes  occasions 
great  trouble. 

Potassa  made  as  above  is  never  pure,  always  containing  some  sulphate 
and  chloride,  with,  perhaps,  a  trace  of  lime.  In  order  to  purify  it,  it  is 
treated  with  alcohol,  Avhich  dissolves  out  only  the  potassa,  and  this  alco- 
holic solution,  evaporated,  yields  potassa  pure  by  alcohol.  A  white,  hard 
and  dry  solid,  generally  in  form  of  pencils,  very  deliquescent,  colorless, 
or  having  a  faint  odor  of  lye,  of  very  acrid  and  caustic  taste,  and  a 
strongly  alkaline  reaction.  Soluble  in  0.5  part  of  water,  and  in  2 
})arts  of  alcohol,  at  15°  C.  (59°  F.);  very  soluble  in  boiling  water  and 
in  boiling  alcohol.  When  heated  nearly  to  a  red  heat,  it  melts,  forming 
an  oily  liquid.  At  a  strong  red  heat  it  is  slowly  volatilized  unchanged. 
Its  aqueous  solution  dropped  into  solution  of  tartaric  acid  produces  a 
white  crystalline  precipitate,  which  is  redissolved  by  an  excess  of  solu- 
tion of  potassa. 

An  aqueous  solution  of  potassa  should  be  colorless  (absence  of  organic 
matter),  and,  after  being  supersaturated  with  nitric  acid,  should  not  be 
more  than  slightlv  clouded  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 
Dropped  into  an  acid,  it  should  not  produce  more  than  a  faint  efferves- 
cence of  isolated  bubbles  (limit  of  carbonate).  If  1  part  of  potassa  be 
dissolved  in  2  parts  of  water,  and  the  solution  dropped  into  4  parts  of 
alcohol,  not  more  than  a  slight  precipitate  (limit  of  silica),  or  a  small 
amount  of  a  dense  aqueous  layer  (limit  of  carbonate),  should  be  separated. 

To  neutralize  2.8  gm.  of  potassa  should  require  not  less  than  45  c.c. 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  90 
per  cent,  of  absolute  hydrate  of  potassium). 

Potassa  cum  Calce,  U.  S.  P.     [Potassa  with  Lime.) 

Potassa,  fifty  parts  .        .        ; 50 

Lime,  fifty  parts     .        .         .         .        .        .        .        .        .        .50 

To  make  one  hundred  parts 100 

Rub  them  together  so  as  to  form  a  powder,  and  keep  it  in  a  well- 
stop])ed  bottle. 

This  powder  is  designed  to  be  applied  in  the  form  of  paste,  made  with 
a  little  alcohol ;  but  by  a  modification  of  the  process,  a  similar  article  is 
produced,  which  is  run  into  sticks,  and  is  found  in  the  shops  in  that 
form,  resembling  common  caustic  in  appearance.  It  is  milder  from  the 
dilution  with  lime,  and  less  deliquescent. 

A  grayish-white  powder,  deliquescent,  having  a  strongly  alkaline 
reaction,  and  responding  to  the^  tests  for  calcium  and  potassium.  It 
shoidd  be  soluble  in  hvdrochloric  acid  without  leaving  more  than  a 
small  residue. 

Liquor  Potassa',  U.  S,  P.     {Solution  of  Potash.) 

An  aqueous  solution  of  hydrate  of  potassium  (KHO  ^  56)  containing 
about  5  per  cent,  of  the  hydrate. 

Bicarbonate  of  potassium,  ninety  parts      .         90 

Lime,  forty  parts 40 

Distilled  water A  sufficient  quantity. 
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Dissolve  tlu'  l)icarl)()iiate  of  j>()ta>>iiiiii  in  luiir  Imndrcil  (400)  parts  of 
distilktl  water,  heat  tlie  s(>liiti(»ii  until  t'fferve'^'enee  eeasos,  and  then  raise 
it  tti  hoilinir.  Shike  the  lime,  and  make  it  into  a  snuM>th  mixture  with 
four  hun(U'e<l  (-lOOi  parts  of  distilK'd  water,  and  heat  t(»  hoilin*;.  Theu 
graduallv  ndd  the  tir>t  li(|uid  to  the  second  and  i-ontinue  the  hoilinj!:  ior 
teu  minutes,  lu-niove  the  heat,  cover  the  vessel  ti<ihtly,  and,  when  the 
contents  are  cold,  add  enouuh  distilled  water  t(»  make  the  whole  mixture 
weiiih  one  thousiuid  (1000)  parts.  Lastly,  strain  it  throujih  linen,  set 
the  li(|uid  aside  until  it  is  clear,  and  remove  the  clear  solution  i)y  means 
of  a  siphon. 

Solution  of  potassa  may  also  be  prepared  in  the  following  manner : — 

Potassa,  fifty-six  parts ')6 

Distilled  water,  nine  hundred  and  forty-four  parts         .        .  944 


To  make  one  thousand  parts 1000 

Dissolve  the  potassii  in  the  distilled  water. 

The  potassii  used  in  this  j)rocess  should  be  of  the  full  strenjjth  directed 
by  the  PharmacopaMa  (DO  per  cent.).  Potassa  of  any  other  stren<ith, 
however,  may  be  used  if  a  })ro})ortionately  lar<rer  or  smaller  (juantity  be 
taken  ;  the  proper  amount  lor  the  above  fornuila  being  ascertaine<l  by 
dividing  5000  by  the  percentage  of  absolute  potassa  (hydrate  of  potas- 
sium) contained  therein. 

Solution  of  potassa  should  l>c  kc])t  in  well-stopped  bottles. 

A  clear,  colorless  liquid,  odorless,  having  a  very  acrid  and  caustic  taste, 
and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1.036.  ^^'hen  drojiped 
into  a  concentrated  solution  of  tartaric  acid,  a  white  crystalline  precipitate, 
soluble  in  an  excess  of  jiotassa,  is  jiroduced  (difference  from  solution  of 
soda).  A  drop  taken  up  in' a  j)latiiuun  looj)  and  held  in  a  non-luminous 
flame,  imparts  to  it  a  violet  thit.  A\'heu  droj)ped  into  an  acid,  it  should 
produce  no  effervescence,  or,  at  most,  only  an  escape  of  isolated  bubbles 
(limit  of  carbonate).  When  neutralized  by  nitric  acid,  the  solution 
should  not  yield  more  than  a  faint  cloudiness  with  test-solution  of  car- 
bonate of  sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sidphate), 
or  nitrate  of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized 
solution,  Avhen  evai)orated  to  dryness,  should  yield  a  residue  which  should 
dissolve  in  water  without  leaving  more  than  a  small  quantity  of  insolidjle 
matter. 

To  neutralize  28  gm.  of  solution  of  potassa  should  require  25  c.c.  of 
the  volumetric  solution  of  oxalic  acid. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in  the 
stonuK'h  and  in  the  secretions.  Jt  is  applied  to  the  treatment  of  scrofu- 
lous and  cutaneous  affections,  and  to  the  arrest  of  the  uric  acid  deposits 
in  the  urine.  The  dose  is  from  "Lv  to  foss.  A\'hen  given  internally,  it 
should  be  fdi-f/c/i/  (Ji/nted  v'lth  mi/lc.  Dr.  E.  AVilson,  of  Philadelpliia, 
has  used  it  with  success  in  a  ctise  of  extreme  obesity  for  reducing  the 
accumulati(»n  of  fat ;  by  pushing  the  dose,  dilute<l  as  above,  to  ^,\\  three 
times  a  day,  his  patient,  a  female,  lost  48  lbs.  weight  in  a  few  months, 
so  that  from  weighing  108  fts.  at  the  commeucemeut  of  the  treatment, 
she  weighed  only  150  lbs,  at  its  close. 
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Potassa  SulpMirata,  U.  S.  P.     {fiulphurated  Potassa.) 
[Potiissii  tSidphurehim,  Pharm.,  1870.) 

Sublimed  sulphur,  one  part 1 

Carbonate  of  potassium,  two  parts 2 

Rub  the  carbonate  of  potassium,  previously  dried,  with  the  sulphur, 
and  heat  the  mixture  gradually,  in  a  covered  crucible,  until  it  ceases  to 
swell  and  is  completely  melted.  Then  pour  the  liquid  on  a  marble  slab, 
and,  when  it  has  solidified  and  become  cold,  break  it  into  pieces,  and 
keep  them  in  a  well-stopped  bottle  of  hard  glass. 

Irregular  pieces  of  a  liver-brown  color  when  freshly  prepared,  turn- 
ing gradually  to  greenish-yello^v  or  brownish-yellow,  having  a  faint,  dis- 
agreeable odor,  a  bitter,  alkaline,  repulsive  taste,  and  alkaline  reaction. 
Soluble  in  about  2  parts  of  water  at  15°  C.  (59°  F.),  with  the  exception 
of  a  small  residue ;  partly  soluble  in  alcohol,  the  latter  leaving  undis- 
solved the  accompanying  impurities.  The  aqueous  solution  has  an 
orange-yellow  color  and  exhales  the  odor  of  hydrosulphuric  acid.  The 
latter  is  abundantly  evolved  on  the  addition  of  hydrochloric  acid,  while, 
at  the  same  time,  sulphur  is  deposited.  If  a  solution  of  the  salt  be 
boiled  with  an  excess  of  hydrochloric  acid,  until  no  more  hydrosulphuric 
acid  is  given  off,  the  cold  filtrate,  after  being  neutralized  with  soda,  yields 
a  white,  crystalline  jjrecipitate  with  a  saturated  solution  of  bi tartrate  of 
sodium. 

On  triturating  together  10  parts  of  sulphurated  potassa  and  12.69 
parts  of  crystallized  sulphate  of  copper  with  60  parts  of  water,  and 
filtering,  the  filtrate  should  remain  unaffected  by  hydrosulphuric  acid 
(presence  of  at  least  56  per  cent,  of  true  sulphide  of  potassium). 

Potassii  Acetas,   U.  S.  P.      (Sal  Diureticus.)      {Acetate  of  Potassium. 

KG,H30,  =  98.) 

Acetate  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  best  made  by  saturating  acetic  acid  with  bicarbonate  of 
potassium,  the  acetic  acid  combining  with  the  potassium  and  liberat- 
ing the  carbonic  acid ;  the  solution  is  carefully  evaporated  till  a  pellicle 
forms,  and  it  is  permitted  to  crystallize  or  the  heat  is  very  carefully 
regidated,  and  the  salt  dried  to  a  white  powder.  The  salt  has  been 
much  used  as  a  diuretic  and  refriojerant,  and  of  late  it  has  been  reconi- 
mended  for  rheumatism.     The  dose  is  from  gr.  x  to  oij- 

It  is  very  liable  to  deliquesce,  and  many  have  adopted  the  plan  of 
kee])ing  a  solution — each  fluidounce  containing  half  an  ounce  of  the  salt. 

The  following  formula,  by  James  T.  Shiun,  of  Philadelphia,  is 
adapted  to  this  purpose : — 

Take  of  Carbonate  of  potassium  .        .        4  ounces,  6  drachms. 

Acetic  acid      .         .         .         .         .        11 J  ounces,  or  sufficient. 

Add  the  acid  gradually  to  the  carbonate  of  potassium  until  efferves- 
cence ceases,  and  the  liquid  is  neutral  to  test-paper,  and  water  sufficient 
to  make  a  pint.  Each  fluidrachni  of  this  solution  contains  half  a 
drachm  of  acetate  of  potassium,  and  it  may  thus  be  "  weighed  by  meas- 
ure" to  suit  each  prescription  presented. 
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A  recipe  is  triveii  aniont;  the  Kxteinjioraneous  Prcjvirati* ms  for  a  readv 
mode  <»f"  prepariiijr  aeetate  of  potassium  in  a  li(juiil  form,  siiital)k' ionise. 

^\  iiite,  foliaecoiis,  satiny,  crystalline  ma.s>^es,  or  a  \\liiti',  granular 
po^vder,  vi'rv  dcli(jue.scent,  (xlorles.s,  havint;  a  warmin<r,  mildly  j)un«rent 
and  s;dinc  taste,  and  a  neutral  or  laintly  alkaline  reaction.  S»lul)lc  in 
(1.4  part  of  water,  and  in  2.")  parts  of  alcnhol  at  1")°  C.  (o9°  ¥.)',  very 
soluble  in  boiliui;-  water  and  in  hoilinj;-  alcohol.  A\'hen  stron<;ly  heated, 
the  sidt  melts;  at  a  higher  temj)erature  it  evolves  cmpyreumatie,  intlam- 
mahle  vapoi"s,  and  leaves  a  blackened  risidue  of  an  alkaline  reaction. 
The  acjucous  solution  yields  a  uiiite,  crystalline  ])recipitate  on  the  uddi- 
tinii  of  a  saturated  solution  of  bitartrate  of  sodium.  On  adding  sul- 
phuric acid  to  the  sidt  and  heating,  vapor  of  acetic  acid  is  evolved.  A 
ct)l(l  solution  of  the  salt  is  renderetl  deep  red  by  ferric  chloride,  and,  on 
boiling,  a  red  precipitate  is  formed. 

.V  two  ])er  cent.  a(|ueous  solution  of  the  salt,  acidulated  with  acetic 
acid,  shouUl  not  yield  more  than  a  laint  opalescence  on  the  atldition  of 
test-solution  of  nitrate  of  silver  (limit  of  chloride\  or  of  chloride  of 
barium!  limit  of  sulphate).  If  a  solution  of  the  salt,  acidulated  with 
nitric  acid,  is  evaj)orated  to  dryness,  the  residue  should  be  comjdetely 
soluble  in  water  (^absence  of  silica),  and  the  solution  should  remain  un- 
atlected  by  hydrosulphuric  acid  or  sulphide  of  ammonium  (absencp  of 
metals),  and  should  yield  no  precipitate,  or  at  most  only  a  trace,  on  the 
addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline 
earths).  Fragments  of  the  salt  added  to  acetic  acid  shoidd  j)roduce  no 
etiervescence  (absence  of  carbonate),  and,  when  spriid<led  U})on  colorless, 
concentrated  sulphuric  acid,  should  not  impart  any  color  to  the  latter 
(absence  of  organic  impurities). 

If  4.9  gm.  of  acetate  of  ])otassium  are  ignited  until  gases  cease  to 
be  evolved,  the  alkaline  residue  should  require,  for  complete  neutraliza- 
tion, not  less  than  49  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  at  least  98  per  cent,  oi'  absolute  acetate  of  j)ota.ssium). 

Potassii  Biearbonas,\J.  S.  P.  [Bicarbonate  of  Potassium.  KHCO3=100.) 

Bicarbonate  of  potassium  should  l)e  kept  in  well-stopped  bottles. 

This  siilt  is  made  by  passing  cari)onic  acid  into  a  solution  of  carbonate 
of  ])(ttassium  in  about  thrc-i^  ])arts  of  water  unto  saturation,  evaporating 
below  lOU'^  F.  and  crystallizing. 

If  the  solution  is  saturated,  the  formation  of  cr}'stals  will  commence 
in  the  containing  vessel  as  soon  as  the  requisite  quantity  of  the  gas  has 
been  absorbed.  The  rationale  of  the  ])rocess  is,  that  the  carbonate  of 
])otassiiim,  having  a  strong  alfniity  for  carbonic  acid,  is  converted  into 
bicarb(inat(;  by  absorbing  an  additional  ecpiivalent,  a  reaction  which,  in 
this  instance,  requires  one  equivalent  of  water,  which  gives  to  this  salt 
a  determinate  and  uniform  composition — K2CO3  +  H2CO3  = 'JKTIC'().j. 
Bi<-arbonate  of  potassium  is  in  large  transparent  crystals,  with  a  mild 
alkaline  taste,  soluble  in  about  f(jur  parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  a.s  a  test  for  the  strength  of 
.icids,  and  wits  directed  in  the  Pharmacopn^ia  as  the  test  to  a.scertain  the 
strength  of  acids,  which  it  neutralizes  in  the  ratio  of  their  strength. 
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Uses. — As  a  medicine,  bicarbonate  of  potassium  acts  as  a  direct  and 
efficient  antacid,  more  pleasant  and  efficient  tJian  bicarbonate  of"  sodium 
and  more  acceptable  to  the  stomach  than  the  carbonate.  It  readily 
neutralizes  free  acid  in  the  stomach  ;  the  excess  being  absorbed  renders 
the  blood  and  urine  decidedly  alkaline,  and  it  is  hence  considered  altera- 
tive in  its  action.  It  is  used  to  liberate  carbonic  acid,  and  for  making 
the  saline  preparations  of  potassa  is  preferred  to  carbonate,  being  free 
from  silica.     Dose,  ',*}}  to  5j- 

Colorless,  transparent,  monoclinic  prisms,  permanent  in  diy  air,  odor- 
less, having  a  saline  and  slightly  alkaline  taste,  and  a  feebly  alkaline 
reaction.  Soluble  in  3.2  parts  of  water  at  15°  C.  (59°  F.),  and  decom- 
posed by  boiling  water;  almost  insoluble  in  alcohol.  At  a  red  heat, 
the  salt  loses  31  per  cent,  of  its  weight.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid  gas,  and  finally  contains  carbonate  of 
potassium.  It  effervesces  on  the  addition  of  acids,  and,  with  tartaric 
acid  in  excess,  it  produces  a  white,  crystalline  precipitate. 

When  supersaturated  with  nitric  acid,  the  aqueous  solution  should 
yield  no  precipitate  with  test-solution  of  chloride  of  barium  (absence  of 
sulphate),  and  at  most  only  a  slight  cloudiness  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride).  If  1  gm.  of  the  salt  be  dissolved 
in  200  c.c.  of  cold  water,  and  the  solution  be  carefully  mixed,  without 
agitation,  with  a  solution  of  1.22  gm.  of  chloride  of  barium  in  200  c.c. 
of  cold  water,  no  precipitate  or  opidescence  should  make  its  appearance 
within  ten  minutes  (limit  of  carbonate). 

To  neutralize  5.0  gm.  of  bicarbonate  of  potassium  should  require  50 
c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  100  per 
cent,  of  pure  Bicarbonate  of  potassium). 

Potassll  Blchromas,  U.  S.  P.     (Bichromate  of  Potassium. 

K^CrA  =  294.8.) 

This  salt  is  prepared  from  chromate  of  potassium  by  adding  to  a 
solution  of  the  latter  sulphuric  acid,  ^vhich  abstracts  an  equivalent  of 
the  base  from  two  of  the  chromate,  and  leaves  one  equivalent  of  the 
bichromate  in  solution.  As  obtained  in  commerce  it  is  sufficiently  pure  for 
medicinal  purposes ;  it  crystallizes  in  prisms,  which  are  isomorphous  with 
the  anhydroiLS  bisulphate  of  potassium,  but  the  latter,  owing  to  its  greater 
solul)ility  in  water,  can  be  easily  removed  by  recrystallization  if  present. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  -,'„  to  j- 
grain,  repeated  two  or  three  times  daily.  In  larger  doses,  f  to  1  grain,  it 
acts  as  an  emetic,  but  its  use  is  dangerous  on  account  of  its  irritating  poison- 
oas  properties.  It  has  been  externally  employed  as  a  caustic  and  irritant 
in  the  form  of  a  concentrated  solution,  and  in  })owder.  In  pharmacy  it 
is  employed  as  an  oxidizing  agent  in  the  preparation  of  valerianic  acid. 

Large,  orange-red,  transparent,  four-sided,  tabular  prisms,  permanent 
in  the  air,  odorless,  having  a  bitter,  disagreeable,  metallic  taste,  and  an 
acid  reaction.  Soluble  in  10  parts  of  water  at  15°  C  (59°  F.),  and  in 
1.5  part  of  boiling  water;  insoluble  in  alcohol.  The  salt  fuses  below 
a  red  heat,  forming  a  dark  brown  liquid,  without  lo&s  of  weight.  At  a 
white  heat  it  evolves  oxygen,  and  leaves  a  residue  of  neutral  chromate  of 
potassium  and  green  chromic  oxide,  from  which  the  former  may  be  washed 
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oTit  In-  -wntor.  Tlio  nrpioons  solution  yields  a  wliito,  ciystallino  jmM'ipitatc 
on  till'  addition  ot"  a  saturated  solution  of  i)itartrate  of  stKlimu.  ( )n  heat- 
ing the  powdei-e<l  salt  with  hydnu-hlorie  acid,  chlorine  vaiHU"  is  given  oW. 
A  one  jxT  eent.  solution  of  the  sjdt,  acidulated  with  nitrii;  acid,  should 
not  l)e  ])recipitated  ntir  he  rendered  cloudy  on  the  addition  of  teat-solu- 
tion (jf  chloride  of  haritnn  (absence  of  sulphatcj. 

Potdsxii  Bmilphas.     {Blaulp/Kite  of  PotaasiuDi.     XITSO^  =  136.) 

Containwl  in  the  residnnni  of  the  ])rej)aration  oi"  nitric  acid  from 
nitrate  of  potassium,  or  o[)tained  iVoni  the  neutral  sulphate  by  i'using  it 
together  with  an  exce.ss  of  si  Iphurie  acid,  and  recrvstallizing  it. 

It  is  readily  soluble  in  Mater,  and  hius  a  bitter  acid  taste ;  it  contains, 
Avhen  crystallized,  2lIo().  It  is  used  occasionally  in  eases  of  eonstij)ation 
wheu  the  touic  etieet  of  an  acid  is  desired.    The  dose  is  one  or  two  dracliius. 

Potassii  Bitnrtrcui,  U.  S.  P.     (Bitarfrafe  of  Potassium. 
KHCJip,^  188.)     {Cream  of  Tartar.) 

Cream  of  Tartar  is  made  by  treating  argols  with  hot  water,  mixing 
with  clav,  which  absorbs  the  coloring  matters,  ]nirifving  by  crystalliza- 
tion, and  reducing  to  powder.  It  is  a  white,  somewhat  gritty  })ow(ler, 
of  an  agreeable  acid  taste,  sparingly  soluble  in  the  mouth,  soluble  in 
210  parts  of  cold  water,  and  in  15  parts  of  boiling  water,  which  de- 
posits it  on  cooling.  It  consists  of  one  equivalent  of  potassium,  one  of 
water,  and  one  of  tartaric  acid,  though  formerly  considered,  as  its  name 
implies,  a  bitartrate ;  the  combined  water  contained  in  it  is  cai)able  of 
being  rei)laced  by  other  bases,  as  in  the  two  salts  which  follow,  and  in 
the  tartrate  of  iron  and  potassium,  and  the  tartrate  of  antimony  and 
potassium,  described  in  subsequent  chapters.  The  reader  is  rel'erred  to 
page  7o,  40th  vol.,  American  Journal  of  Bharmaci/,  for  another  and 
more  etiicient  method  of  })urifying  creiun  of  tartar  and  its  derivatives, 
by  Prof.  E.  S.  AVayne,  of  Cincinnati. 

Colorless  or  slightly  ojxupie,  rhombic  crystals,  or  a  white,  somewhat 
grittv  powder,  permanent  in  the  air,  odorless,  having  a  jileasant,  acidu- 
lous taste,  and  an  acid  reaction;  very  slightly  solul)le  in  alcohol.  A\  hen 
heated,  the  salt  chars  and  evolves  inflammable  vapors  having  the  odor 
of  burnt  sugar.  On  moderate  ignition,  it  leaves  a  blackened  residue  of 
an  alkaline  reaction,  which  strongly  effervesces  with  acids.  The  salt  is 
dissolved  by  warm  solution  of  j)otassa,  and  is  again  precipitated  on  the 
addition  of  hydrochloric  acid.  Its  acpieous  sohition,  rendered  neutral 
by  ])0tassa,  jn-cKluces,  with  test-solution  of  nitrate  of  silver,  a  white 
precipitate,  becoming  black  by  boiling. 

The  aipieous  solution  of  the  salt,  acidulated  with  nitric  acid,  should 
not  i)e  n-ndered  tiii-l)id  by  test-solution  of  chloride  of  barium  (alisence 
of  sid|)hate),  or  nitrate  of  silver  (absence  of  chloride),  A  solution  of 
the  salt  in  water  of  anunonia  should  remain  unaffected  by  sulphide  of 
ammonium  (absence  of  metals).  It'  1  gm.  (»f  bitartrate  of  jxitassium 
be  digested  with  ")  c.e.  of  diluted  acetic  acid  for  half  an  hour,  then 
dilute<l  with  <listillc(l  water  to  500  c.c,  the  solution  agitat<'d  and 
filtered,  and  25  c.c.  of  the  filtrate  treated  with  5  c.c.  of  test-solution 
of  oxalate  of  ammonium,  the  litpiid  should  not  become  cloudy  in  less 
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than  one  minnte,  nor  distinctly  turbid  in  less  than  one  minute  and  a 
half  (absence  of  more  than  6  per  cent,  of  tartrate  of  calcium). 

Cream  of  tartar  in  doses  of  Sss  to  .Sj,  and  in  smaller  quantities,  is  a 
very  common  and  well-known  hydragogue  cathartic,  refrigerant,  and 
diuretic.     It  is  usually  given  diffused  in  water,  Ijeing  sparingly  soluble. 

Crude  an/ols  are  imported  from  the  wine-producing  countries  of  two 
kinds,  the  red  and  the  white  tartar  of  commerce.  Recently  tartar  has 
l)een  produced,  though  not  in  large  quantities,  in  the  vicinity  of  Cincin- 
nati, Ohio.  It  consists  of  potassa  combined  with  an  excess  of  tartaric 
acid,  some  tartrate  of  calcium,  coloring  matters,  etc.,  the  lees  and  set- 
tlings of  the  wine  which  have  separated  during  the  conversion  of  the 
sugar  of  the  grape-juice  into  alcohol,  and  collected  as  a  mass  on  the 
bottom  and  sides  of  the  casks. 

Potassii  Boracico-Tartras.   . 

The  tartarus  boraxatus,  or  tartras  horico-potassicus,  of  the  French 
Codex,  as  originally  made  by  Soubeiran,  is  prepared  by  dissolving  1 
part  of  boracic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water,  and 
evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to  prevent  the 
premature  separation  of  the  excess  of  bitartrate  of  potassium.  The  salt 
resembles  the  following  in  appearance  and  properties,  except  that  it  keeps 
in  the  air  without  attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum-arabic,  Iceland 
moss  salep,  etc. ;  it  colors  curcuma  paper  brown,  and  dissolves  in  2  parts 
of  boiling  and  12  cold  water.  INIoistened  with  HgSO^,  it  colors  the  flame 
of  alcohol  green. 

Potassii  et  Boraois  Tartras. 

The  tartarus  boraxatus  of  the  German  Pharmacopceias  is  prepared  by 
dissolving  3  parts  of  crystallized  pure  cream  of  tartar  in  a  solution  of 
1  part  borax  in  5  parts  water,  and  evaporating  with  constant  agitation 
to  dryness.  It  is  soluble  in  2  parts  of  water,  deliquescing  in  the  air, 
and  has  a  mild,  agreeably  sour  taste.  Its  medicinal  properties  are  simi- 
lar to  those  of  the  other  neutral  tartrates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  detected  as 
above. 

Potassii  Carbonas,  U.  S.  P.     ( Carbonate  of  Potassium. 
(K,C03),+3H,0  =  830.) 

Carbonate  of  potassium  should  he  kept  in  well-stopped  bottles. 

It  is  remarkable  that,  for  centuries,  the  only  available  source  of  car- 
bonates of  potassium  was  from  the  comljustion  of  vegetable  organiza- 
tions, v.hich,  by  absorbing  the  salts  of  the  alkalies  in  solution  in  the 
water  permeating  the  soil,  have  assimilated  these  into  their  structure,  and 
on  their  combustion  they  are  obtained  in  the  ashes,  remaining  uncon- 
sumed.  By  lixiviating  the  ashes  of  forest  trees  and  evaporating  the  lye, 
potash  is  obtained,  and  by  subjecting  this  to  the  action  of  flame  it  is 
converted  into  pearlash. 

Potash  and  pearlash,  though  important  in  their  relations  to  the  arts 
and  to  domestic  economy,  are  seldom  employed  in  medicine,  exce])t  in 
the  preparation  of  the  other  forms  of  caustic  and  carbonated  alkali,  and 
the  other  salts  of  potassium  enumerated  in  the  table. 
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This  siilt  is  made  by  dissolvinj";  j)oiirlash  in  an  oqnal  uoijrht  of  cold 
■water,  filtcrinij  or  diH-antinj;  to  srparato  insolnlilo  matters,  and  evaporat- 
inu",  stirrinj:;  aetivcly  so  as  to  lorm  a  <rranuiar  jxtwdcr,  uliicli  is  very 
deliijueseent,  antl  usually  contains  water  in  the  j)r<»j)<ti"tii»n  ol"  three 
djnivalents  to  every  two  of  sidt.  It  is  soluble  in  its  weight  of  water. 
It  contains  traces  of  sulphate  of  })ota.ssium  and  chloride  of  pntassium, 
M"hi(h  do  not  interfere  with  its  medicinal  uses;  it  also  cctnlains  silica  in 
tile  iorm  of  siliiate  of  potas.siiim,  which,  on  ahsorbinii"  L'O.,  lr(»m  the  air, 
is  ])recipitated.  Dose,  gr.  x  to  .^f^,  largely  diluted,  as  an  antacid  ;  exter- 
nally it  is  j)rescril)al  in  lotions  containing  ,")ij  t<^>  ()j  of  Mater.  It  is 
known  in  commerce  as  salt  of  tartar. 

A  new  source  of  snpj)ly  for  the  pot.assium  salts  has  been  lately 
pointed  out  by  Mr.  llerhert  llazard,  viz.,  the  ashes  of  the  corn-cob. 
(See  Amcr.  Journ.  of  Pluirm.,  1872,  p.  152.) 

A  white,  crystalline  or  granular  ])owdcr,  very  deliquescent,  mlorle-ss, 
having  a  strongly  alkaline  taste  and  an  alkaline  reaction.  Soluble  in  1 
j)art  of  water  at  15°  C.  (59°  F.),  and  in  U.7  part  of  boiling  water; 
insoluble  in  alcohol.  At  a  red  heat  the  salt  loses  between  15  and  18 
})er  cent,  of  its  weight,  and  at  a  bright  red  heat  it  melts.  The  aqueous 
solution  strongly  effervesces  on  the  addition  of  acids,  and,  with  an  excess 
of  tartaric  acid,  produces  a  white,  crystalline  })recipitate. 

If  a  soluti(m  of  the  salt  be  supersaturated  with  nitric  acid,  and  evap- 
orated to  dryness,  a  residue  remains  Mhich  should  be  soluble  in  Avater 
without  leaving  more  than  a  trifling  amount  of  insoluble  matter  (silica, 
etc.).  This  solution  should  not  produce  more  than  a  cloudiness  on  the 
addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline  earths). 
An  aqueous  soluticm  of  the  salt,  supersaturated  with  nitric  acid,  should 
not  be  rendered  more  than  slightly  turbid  by  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chh^-idc  of  barium  (limit  of  sulphate). 

To  neutralize  3.45  gm.  of  carbonate  of  potassium  should  recjuire  not 
less  than  40.5  c.c.  of  the  volnmetric  solution  of  oxalic  acid  (corres])ond- 
ing  to  at  least  81  per  cent,  of  pure,  anhydrous  carbonate  of  potassium). 

Salcrntns  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potassium, 
prepared  by  subjecting  pearlash  to  the  fumes  of  fermenting  substances, 
from  Avhich  it  absorbs  additional  carbonic  acid.  It  occuj)ies  a  position 
intermediate  between  the  carbonate  and  bicarbonate,  and  is  nnich  usal 
in  baking  to  furnish  the  carbonic  acid  M'hich  raises  the  bread,  rendering 
it  light  and  porous.  I^ight  cakes  made  with  it  are  generally  considered 
less  objectionable  by  dyspeptics  than  those  made  with  yeast.  Recently 
most  of  the  saleratus  of  the  shops  is  an  imperfectly  carbonated  bicarbo- 
nate of  sodium. 

Potassii  Carhonas  Pura. 

The  ignition  of  the  potash  forming  pearlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbonate. 
The  solution,  filtration,  and  gramdation  of  this  deprive  it  of  some  inor- 
ganic im])uritie.'',  but  leave  it  contaminated  with  silica.  Charging  it 
Avith  a  further  dose  of  carbonic  acid  ])recipitates  this  im])in'ity  ;  and, 
finally,  calcination  at  a  red  heat  will  drive  off  the  additional  dose  of 
carbonic  acid  and  the  Mater  of  crystallization,  and  leave  the  pure  car- 
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bonate.  This  is  directed  to  be  dissolved  and  granulated,  by  which  it 
will  absorb  water  as  in  the  case  of  the  ordinary  carbonate.  The  only 
use  to  which  it  Ls  applied  is  as  a  test,  and  when  absolute  p.  ^ 

purity  is  required.  An  iron  crucible  is  directed  in  the 
Phanaacopceia  for  this  purpose,  but  a  porcelain  or  a 
platinum  crucible  will  serve  in  small  operations. 

Fig.  197  shows  the  mode  of  suspending  a  crucible 
of  small  size  over  a  gas  lamp  chimney  by  a  bent  wire ; 
a  similar  arrangement  may  be  adopted  in  using  the 
Russian  or  other  alcohol  lamps.  I  have  illustrated  and 
described  this  more  fully,  because  on  a  small  scale  it  is 
readily  practicable,  and  it  is  frequently  difficult  to  ob- 
tain the  chemically  pure  carbonate.  Formerly  this  was 
directed  to  be  prepared  l)y  igniting  bitartrate  of  potas-  ^^^^^i^inhimney 
slum,  hence  the  name  mlt  of  tartar  now  frequently  and  crucible  sup- 
applied  to  both  the  carbonates. 

Ses(juicarbonate  of  Potassium. — Under  this  name  the  "  Eclectic  " 
practitioners  prescribe  an  alkaline  powder  prepared  by  dissolving  bicar- 
bonate in  w^ater  and  evaporating  "  by  means  of  heat  raised  a  very  few 
degrees  above  the  boiling  point,"  till  "sufficiently  concentrated,"  the 
resulting  precipitate  is  then  dried  by  "  a  gentle  heat."  It  is  well  ascer- 
tained that  the  bicarbonate  of  potassium  loses  CO2  by  an  elevation  of 
temperature,  but  it  is  nonsense  to  claim  for  it  that  as  thas  prepared  it  is 
a  true  sesquicarbonate.  This  powder  is  described  as  being  permanent  in 
dry  air,  while  the  ordinaiy  carbonate  is  deliquescent.  The  synonym 
"  vegetable  caustic "  ap])licd  to  it  in  Dr.  King's  Dispensatory  is  more 
properly  applied  to  caustic  potassa,  KHO. 

Potassii  Chloras,  U.  S.  P.     (Chlorate  of  Potassium.    KC103=  122.4.) 

Chlorate  of  potassium  should  be  kept  in  well-stopped  bottles,  and 
should  not  be  triturated  with  readily  oxidizable  or  combustiljle  substances. 

Chlorate  of  potassium  may  be  prepared  by  passing  chlorine  gas  into 
a  solution  of  potassa  or  its  carbonate ;  at  first,  chloride  of  potassium  and 
hypochlorite  of  potassium  are  formed ;  with  these,  a  further  proportion 
of  chlorine  produces  changes  resulting  in  the  conversion  of  the  hypo- 
chloric  into  chloric  acid,  which  exists  in  combination  with  the  })otassa  as 
chlorate  of  potassium ;  this  is  separated  by  crystallization  from  the  more 
soluble  chloride  of  potassium.  There  are  modifications  of  this  process 
by  which  a  larger  yield  and  greater  economy  of  materials  are  produced. 
For  a  description  of  it,  see  loth  ed.  Wood  and  Bache's  iJlspensatorif,  p. 
702.  The  process  in  use  for  commercial  purposes  consists  in  passing 
chlorine  gas  into  a  moistened  mixture  of  3  parts  of  chloride  of  potas- 
sium and  10  of  slaked  lime  until  saturated,  and  well  boiling  the  product. 
CTilorinated  lime  is  first  formed ;  this,  on  boiling  ^^^th  water,  splits  up 
into  chloride  of  calcium  and  chlorate  of  calcium,  and  the  latter,  reacting 
on  the  chloride  of  potassium,  vields  chloride  of  calcium  and  chlorate  of 
potassium,  Ca2C103-L2KCl  =  CaCl2+2KC103. 

Colorless,  monocliuic  prisms  or  plates,  of  a  pearly  lastre,  permanent 
in  the  air,  odorless,  having  a  cooling,  saline  taste,  and  a  neutral  reaction. 
Soluble  in  16.5  parts  of  water  at  15°  C.  (59°  F.),  and  in  2  parts  of 
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boilinf;  water;  only  slii^htly  soliihlc  in  nlcnlml.  ^^'ll(■Il  heated,  the  salt 
melts  and  afterward  jrives  ott' an  al)nndan('e  of  oxyjjen,  finally  leavinj;  a 
re.-idnc  of  a  neutral  reaction,  anionntinti-  to  (lO.H  per  e(Mit.  of  the  oriirinal 
weight,  and  coniplelely  H)lul)le  in  water.  The  aijueons  solution  of  this 
residne  yields  a  white,  ervstalline  jjri'eipitate  with  a  saturated  solution  of 
hitartrate  of  s(Mliuin,  and,  with  test-solution  of  nitrate  of  silver,  a  white 
preeij)itate  insoluhle  in  nitric  acid,  hut  sohihle  in  aninionia. 

A  1  |K'r  cent,  acpieous  solution  of  the  salt  should  vield  no  ])reci)iitate 
with  test-solution  of  chloride  of  l)ariiuu  (sidphate),  or  of  oxalate  (tf  ani- 
nioniuni  (ealciuni),  and,  at  most,  only  a  faint  cloudiness  with  test-solution 
ot  nitrate  of  silver  (limit  of  chloride ). 

This  salt  is  anhvdrous  ;  sp.  jxr.  l.'.'S!).  fs  yen-  ex]>losive  wIkmi  mixed 
with  inllammahle  substances  (sul])hur,  charcoal,  etc.).  If  di'o])ped  in 
concentrated  ]^o^()4,  the  chloric  acid  of  the  salt  is  decomposed  into  hv- 
perchloric  and  chlorous  acids,  which  latter  suddenly  decomposes  into 
chlorine  and  oxyoen,  thereby  causino:  a  violent  exj)losion. 

This  jn'operty  nMiders  it  necessary  that  the  pharmacists  and  those  dis- 
pensin*»;  chlorate  of  })otassium  should  renuMnber  that  all  substances  in 
which  carbon  is  loosely  combined  will  ])roduce  the  same  residt.  Sug;ar, 
taimic  acid,  etc.,  when  incorporated  with  chlorate  of  potassium,  should 
always  \)o  ]K)wdered  separately  and  mix(Hl  in  a  pa]>er  bv  means  of  a 
wooden  spatula. 

Its  cold  solution  is  not  affected  by  any  tests  except  such  as  produce 
precipitates  with  potassa  (tartaric  acid  and  chloride  of  platinum).  The 
presence  of  saltpetre  is  detected  by  the  alkaline  reaction  of  the  salt  after 
having  been  exposed  to  a  strong  heat.  , 

The  uses  of  chlorate  of  potassium  in  the  arts  are  as  an  oxidizing 
agent  in  calico  printing,  and  in  the  fabrication  of  friction  matches  and 
explosive  compounds. 

The  commercial  article  is  usually  im]->nre,  and  the  poAvdered  article  is 
often  exceedingly  dirty.  The  salt  is  easily  purilied  by  dissolving  in 
boiling  distilled  water,  filtering  the  hot  solution,  and  evaporating.  The 
cr>''stals  tliiLS  formed  are  small  and  shining,  scale-like,  and  easily  pow- 
dered, giving  a  perfectly  clear  solution,  and  are  less  sharp  and  bitter  to 
the  taste.  If  a  small  quantity  of  the  jiuritied  salt  is  Avanted  for  imme- 
diate use,  it  may  be  easily  prepared  by  pouring  the  hot  filtered  solution 
into  alcohol,  which  precij)itates  it  in  elegant  small  crystals. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  nervine, 
and  antiseptic,  and  for  its  asserted  effect  as  an  oxidiz(>r  of  the  bloml.  The 
great  variety  of  diseases  to  which  it  has  been  ap})lieil  and  its  general  pop- 
ularity with  the  profession  have,  of  late  years,  made  it  a  leading  article 
in  the  shop  of  the  apothecary.  It  is  asserted  to  be  usefid  in  treating 
diphtheria,  a  very  ))revalent  and  dangerous  epidemic.  It  is  mostly 
given  in  solution,  and  its  sparing  solubility  is  often  (piite  overlooked  by 
physicians;  5ss  to  f.^j  of  water  is  the  limit  of  concentration.  Chlorate 
of  sodium  is  more  soluble,  and  has  been  recommended  as  a  substitute. 
The  dose  of  chlorate  of  potassium  is  from  gr.  x  to  5ss;  externally,  from 
5j  to  .5iiJ  to  a  ])int  of  water  as  a  lU'ethral  injection,  mouth-wash,  etc. 

In  tubercular  allections  it  is  highly  recommended  by  some  practitioners. 
Though  considered  as  rather  an  innoxious  remedy,  it  is  capable  of  produc- 
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ino;  serious  consequences  in  overdose,  as  shown  in  the  case  of  Dr.  Fountain, 
an  esteemed  physician  of  Davenport,  Iowa,  who  had  experimented  Avith 
various  doses,  till,  having  exceeded  half  au  ounce  with  impunity,  he 
ventured  upon  one  ounce  at  a  dose,  and  fell  a  victim  to  his  temerity. 

Potassii  Chromas.     KgjCrO^  =  194.4. 

This  salt  is  obtained  in  large  manufactories  as  a  preliminary  step  to 
the  preparation  of  the  bichromate,  by  melting  powdered  chrome  iron  ore 
(FeO,Cr203)  with  saltpetre,  dissolving  it  out  with  water,  evaporating, 
and  crystallizing.  For  pharmaceutical  use  it  may  be  conveniently  made 
by  adding  carbonate  of  potassium  to  a  solution  of  the  bichromate  until  it 
has  acquired  a  slight  alkaline  reaction.  It  occurs  in  lemon-yellow  prisms 
of  a  bitter,  almost  styptic  taste,  requiring  little  more  than  2  parts  of  water  at 
60°  for  its  solution,  which  has  an  alkaline  reaction ;  it  Ls  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative,  and  emetic ;  the  dose  is  ^  of  a 
grain  every  two  or  three  hours ;  or  from  2  to  4  grains  as  an  emetic.  It 
LS  used  in  the  preparation  of  a  cheap  writing  fluid  with  extract  of  logwood. 

Potassii  Citras,  U.  S.  P.    [Citrafe  of. Potassium.   K3CgIl507,Il20  =  324.) 
Citrate  of  potassium  should  be  kept  in  well-stopped  bottles. 

Take  of  Citric  acid 10  parts. 

Bicarbonate  of  potassium 14      " 

Water,  q.  s .         .         .         .     32     " 

Dissolve  the  citric  acid  in  the  water,  add  the  bicarbonate  gradually, 
and  when  eiFervescence  has  ceased,  strain  and  evaporate  to  dryness,  stir- 
ring constantly  after  the  pellicle  has  begun  to  form  till  the  salt  granulates, 
then  rub  it  in  a  mortar  (wedgewood),  pavSS  it  through  a  coarse  sieve,  and 
put  it  in  a  bottle,  which  should  be  kept  closely  stopped.  In  this  process, 
bv  sino-le  elective  affinitv  the  base  combines  with  the  acid,  liberatino-  the 
gaseous  ingredient  with  effervescence.  As  citric  acid  of  commerce  varies 
in  the  precise  quantity  of  water  it  contains,  these  proportions  may  be 
changed  so  as  to  insure  complete  saturation,  though  the  presence  of  a 
slight  excess  of  the  acid  is  not  objectionable.  The  potassium  is  here 
added  in  the  full  proportion  to  form  a  basic  salt ;  there  are,  however, 
tAvo  other  salts  of  citric  acid  and  potassium  having  one  and  two  equiva- 
lents of  the  base,  respectively.  It  is  refrigerant  and  diaphoretic.  Its 
dose  is  from  .^j  to  5ss. 

A  white,  granular  powder,  deliquescent  on  exposure  to  air,  odorless, 
having  a  slightly  cooling,  faintly  alkaline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  0.6  part  of  water  at  15°  C.  (59°  F.),  and 
very  soluble  in  boiling  water ;  very  slightly  soluble  in  alcohol.  AVhen 
heated  to  about  200°  C.  (392°  F.),  the  salt  loses  nearly  5.5  per  cent,  of 
water.  At  a  higher  temperature  it  chare,  and,  if  kept  at  a  red  heat, 
until  gases  cease  to  be  evolved,  it  is  converted  into  a  blackened  mass  of 
an  alkaline  reaction,  which  strongly  effervesces  with  acids.  The  aqueous 
solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  It  remains  clear  on  the 
addition  of  chloride  of  calcium  until  it  is  boiled,  when  a  white,  granular 
precipitate  is  produced. 

15 
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The  aqueous  solution  of  the  salt  should  not  cfVcrvosoo  on  the  addition 
of  an  acid  (absence  of  ("arhonato),  and  the  solution,  acidulated  with  nitric 
acid,  sh<tuld  remain  unalTcctcd  hy  test-sohifiou  ot"  chloride  of  hariuni 
(absence  ot"  sulphate),  or  of  nitrate  of  silver  (chloritle).  A  concentrated 
solution  sh<»uld  not  dej)osit  a  white,  ervstalline  precipitate  on  the  addition 
of  acetic  acid  (tartrate). 

li'  5.4  <ini.  of  citrat(>  of  potassium  are  iixiiited  until  pises  cease  to  he 
evolved,  the  alkaline  residue  should  re<|uii'e  for  comj)lete  neutralization 
not  less  than  50  c.c.  of  the  volumetric  solution  of  oxalic  acid  (c(»r- 
responding  to  100  per  cent,  of  the  pure  ( itrate  of  ])otas><ium). 

Potassii  Ci/anichnn,  U.  S.  P.     {Cyanide  of  Potassium.     KC'N  =  65.) 

Cyanide  of  potassium  should  be  kept  in  \vell-sto]iped  bottles. 

This  ^alt  is  sxenerally  made  by  fusinjx  toji'cther  dried  ferrocvanide  of 
potassium  and  dried  pure  carbonate  of  potassium,  j^reviously  mixed  to- 
gether very  intimately,  in  a  deej)  crucible.  The  heat  nnist  be  main- 
tained until  ellerveseenee  ceases  and  the  sjdt  ajipears  white  upon  a  hkI 
dipped  into  it  after  it  has  cooled.  The  salt  thus  prepared  is  contami- 
nated with  cyanate  of  potassiiun. 

White,  opacjue,  amor])hous  pieces,  or  a  Avhite,  p:ranular  powder,  deli- 
quescent in  damp  air,  odorless  when  jx'rfectly  dry,  but  generally  of  a 
peculiar,  characteristic  odor,  having  a  sharp,  somewhat  alkaline  and 
bitter-almond  taste,  and  a  strongly  alkaline  reaction.  The  conunercial 
salt  is  soluble  in  2  parts  of  water  at  15°  C  (59°  F.),  and  in  1  part  of 
boiling  w^ater;  it  is  but  sparingly  soluble  in  alcohol.  AVhen  heated  to 
a  low  red  heat,  the  salt  fuses.  Its  aqueous  solution  yields  a  white,  (lys- 
talline  ])reei]Mtate  on  the  addition  of  a  saturated  solution  of  bitartrate 
of  sodium.  When  exposed  to  the  air,  the  solution  exhales  the  odor  of 
hydrocyanic  acid,  and,  when  added  to  test-solution  of  nitrate  of  silver, 
it  yields  a  white  precipitate  which  is  wholly  soluble  in  an  excess  of 
cyanide  of  potassium  and  also  in  Avater  of  annnonia. 

An  aipieous  solution  of  the  salt  shoidd  not  ])roduee  more  than  a 
slight  eill'rvescenee  on  the  addition  of  an  acid  (limit  of  carbonate). 

If  0.65  gm.  of  cyanide  of  potassium  be  dissolved  in  12  c.c.  of  water, 
and  vohunetric  solution  of  nitrate  of  silver  be  gradually  added,  the  pre- 
cipitate first  formed  should  dissolve  on  stirring  and  a  permanent  j)reci])i- 
tate  should  not  ap})ear  until  at  least  45  c.c.  of  the  volumetric  solution 
have  been  used  (corresponding  to  at  least  90  per  cent,  of  })ure  cyanide 
of  potassium). 

It  is  used  in  medicine  for  the  same  ]iurposes  as  hydrocyanic  acid,  and 
is  iriveu  in  doses  of  J^  of  a  trniin  and  <rra(luallv  increased.  In  the  arts 
it  is  used  as  a  solvent  for  manv  of  the  metallic  oxides  and  is  lar«>elv 
employed  in  pliotography ;  it  is  very  useful  for  removing  stains  of 
nitrate  of  silver. 

Potassd  ct  SofUi  Tarfras,  U.  S.  P.     ( Tarfrafr  of  Pofassiidn  and  Sodium. 
KXaC.1 1/  ),,4 1  rX)  =  2H2.)     ( h'orhrne  Salt.) 

PochcUe  salt  is  prepared  by  coml)ining  one  e(|uivalent  of  carbonate 
of  sodium  with  one  of  bitartrate  of  potassiiun.     The  stKlium  of  the  car- 
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bonate  imitino;  with  tho  excess  of  tartaric  acid  of  the  bitartrate  to  form 
a  neutral  salt,  carbonic  acid  is  evolved.  It  is  incompatiljle  with  most 
acids  and  acidulous  salts,  which  by  combining  with  the  sodium  throw 
down  Ijitartrate  of  ])otassium.  It  is  commonly  sold  in  powder,  and 
combined  with  f»ne-third  its  Aveight  of  bicarbonate  of  sodium  constitutes 
the  so-called  Seidlitz  mixture.  It  is  a  mild  and  pleasant  purgative. 
Dose,  from  .5ij  to  5j- 

Colorless,  transparent,  rhombic  crystals,  slightly  efflore^scent  in  dry 
air,  or  a  white  powder,  odorless,  having  a  cooling,  mildly  saline  and 
slightlv  liitter  taste,  and  a  neutral  reaction.  Soluble  in  2.5  jiarts  of  water 
at  15°  C.  (59°  F.),  and  very  soluble  iu  boiling  water;  almost  insolu- 
ble in  alcohol.  \Mien  rapidly  heated  to  about  75°  C.  (167°  F.),  the 
salt  melts  in  its  water  of  crystallization  :  at  a  higher  temperature  it 
dries,  then  chars,  evolves  inflamma]:)le  vapors  having  the  odor  of  l)urnt 
sugar,  and,  on  moderate  ignition,  leaves  a  blackened  residue  of  au  alka- 
line reaction,  strongly  effervescing  with  acids,  and  imparting  to  a  non- 
luminous  flame  an  intense  yellow  color,  which  appears  red  when  observed 
through  a  blue  glass.  A  concentrated  ac[ueous  solution  of  the  salt  yields 
a  white,  crystalline  precipitate  on  the  addition  of  acetic  acid.  ^Vith 
test-solution  of  nitrate  of  silver  it  yields  a  white  precipitate  which  be- 
comes black  on  boiling. 

A  dilute,  aqueous  solution  should  yield  no  precipitate  with  test-solu- 
tion of  oxalate  of  ammonium  (absence  of  calcium).  On  adding  nitric 
acid  to  a  dilute,  aqueous  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resulting  solution  should  yield  no  precipitate 
with  test-solution  of  chloride  of  barium  (sulphate),  and,  at  most,  only 
a  cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
A  portion  heated  with  potassa  should  not  give  off'  vapor  of  ammonia. 

If  3.525  gm.  of  tartrate  of  potassium  and  sodium  are  ignited  until 
gases  cease  to  be  evolved,  the  alkaline  residue  should  require  for  com- 
plete neutralization  not  less  than  25  c.c.  of  the  volumetric  solution  of 
oxalic  acid  (corresponding  to  100  per  cent,  of  crystallized  tartrate  of 
potassium  and  sodium). 

Potassii  Ferrocyanidum,  U.  S.  P.     (Ferrocyanide  of  Potassium. 
K,Fe(CX)63H20  =  421  .'9.) 

Ferrocyanide  of  potassium  should  be  kept  in  well-clased  vessels. 

Ferrocyanide  of  potassium  is  prepared  by  heating  together  animal 
matters,  potash,  and  iron,  at  a  temperature  of  158°  to  176°;  Avhen  the 
whole  has  acquired  a  pasty  consistence,  it  is  turned  out,  cooled  some- 
what, and  thrown  into  water ;  the  solution  resulting  is  evaporated  and 
crystallized. 

Large,  coherent,  lemon-yellow,  translucent  and  rather  soft,  four-sided 
prisms  or  tablets,  slightly  efflorescent  in  dry  air,  odorless,  having  a 
sweetish  and  saline  taste,  and  a  neutral  reaction.  Soluble  in  4  jxirts  of 
water  at  15°  C.  (59°  F.),  and  in  2  parts  of  boiling  water;  insoluble  iu 
alcohol.  AVheu  gen^^ly  heated,  the  salt  becomes  white;  and  at  100°  C 
(212°  F.)  it  becomes  anhydrous,  losing  12.8  per  cent,  of  its  Aveight. 
The  aqueous  solution  yields  a  Avhitc,  crystalline  precij^itate  on  the  addi- 
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tion  of  a  snturatecl  solution  of  hitartrate  of  so<liiiin,  a  dark  blue  ]>ro- 
oipitato  \\  ith  i'crrio  salts,  a  i)lnish-\\liit('  invcipitatc,  <ira(liially  turniiiij; 
(laik(  r,  with  Irrnms  salts,  a  iH-d-hruw  ii  pivt-ipitato  wilh  s;ilis  of  co})jk'1-, 
and  a  white  one  with  acetate  of  lead. 

A  eoneentrated  a(|ue()us  solution  of  the  sjdt  should  not  ellervesce  on 
the  addition  of  diluted  sulphuric  acid  (al)sence  of  carbonate),  and,  when 
diluted  and  acidulated  with  hydrochloric  acid,  should  not  yield  more 
than  a  tritlino-  precipitate  or  cloudiness  Mith  chloride  of  barium  (limit 
«tf  sulj)hatc).  if  etjual  parts  of  the  salt  and  of  nitrate  ot'  jxitassium  be 
cjuitiously  defla<i:;ratcd  in  a  ])orcelain  crucible,  the  residue  extractal  with 
water,  and  to  the  filtered  solution,  acidulated  with  nitric  acid,  test-sohi- 
tion  of  nitrate  of  silver  be  added,  not  more  than  a  faint  white  ojjal- 
escence  should  make  its  appearance  (limit  of  diloride). 

It  is  largely  used  in  the  arts  by  calico  printei-s  and  color  makers,  and 
but  to  a  small  extent  in  metlicine.  It  is  not  poisonous,  but  in  large 
doses  is  a})t  to  produce  vertigo,  coldness,  and  faintint;;  it  has  been  used 
as  an  alterative,  antij)hloiiistic,  and  tonic  astrinticnt,  in  doses  of  10  to 
20  orains  internally,  and  as  an  eyesalve,  made  by  mixing  5  to  20 
grains  in  one  drachm  of  butter  of  cacao. 

Potassii  TTypop1io8plus,  U.  S.  P.     (ITi/pophosphitc  of  Potassium. 

KH2PO2  =  104.) 

TTvpophosphite  of  ]X)tassium  should  be  kept  in  well-stopped  liottles. 

This  salt  is  prepared  from  the  hypoj)h()sphite  of  calcium  and  car- 
bonate of  potassium,  which  decompose  each  other,  yielding  hypo])hos- 
phite  of  potassium  and  insoluble  carbonate  of  calcium,  Avhich  is  sepa- 
rated.    The  proportions  are  as  follows  : — 

Take  of  Ilypophosphite  of  calcium 6  oz. 

Granulated  carbonate  of  potassium     .         .         .     5J  oz. 
Water Sufficient. 

Dissolve  the  hypophos])hite  in  a  pint  and  a  half  and  the  carbonate  in 
half  a  pint  of  water.  ]\Iix  the  solutions,  and  separate  the  cjirbonate  of 
calcium  on  a  filter ;  after  draining,  ])ass  Avater  through  the  preci])itate 
till  it  ceases  to  dissolve  out  the  soluble  salt;  then  evaporate,  stirring 
toward  the  last  to  granulate  the  salt.  Inconsequence  of  its  greater  ten- 
dency to  absorb  moisture,  it  is  less  eligible  for  })re.scription  than  the 
swlium  salt.  Its  dose  is  from  3  to  5  grains,  and  it  enters  into  a 
number  of  the  syrups  of  the  mixed  hypophosphites,  though  rarely  pre- 
scribed separately. 

White,  ojjaque,  confused-crystalline  masses,  or  a  white,  granular 
powder,  veiy  delicpiescent,  odorless,  having  a  sharp,  saline,  slightly 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  O.G  ])art  of  water,  and 
in  7.3  parts  of  alcohol  at  l')°  C.  (59°  ¥.);  in  0.3  ])art  of  boiling'watcr 
and  in  3.<)  j)arts  of  boiling  alcohctl.  A\'hen  heated  in  a  dry  test-tube, 
the  salt  loses  adhering  moisture,  then  evolves  a  spontaneously  inHam- 
mal)le  gas  (])hosphoretted  hydrogen),  burning  with  a  bright,  yellow 
flame.  ( )n  ti'itnrating  or  heating  the  salt  with  an  oxidizing  agent,  the 
mixtmv  w  ill  I'xplode.  The  a(|Ucous  solution  of  the  salt  yields  a  white, 
crystalline  precipitate  on  the  adtlition  of  a  saturated  solution  of  bitar- 
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trate  of  sodium.  With  test-solution  of  nitrate  of  silver  it  yields  a  white 
precipitate,  which  rapidly  turns  brown  and  black,  separating  metallic 
silver.  Acidulated  with  hydrochloric  acid  and  added  to  excess  of  test- 
solution  of  mercuric  chloride,  it  first  produces  a  white  precipitate  of 
calomel,  and,  on  further  addition,  causes  the  separation  of  metallic 
mercury. 

The  aqueoiLS  solution  of  the  salt  should  not  eifervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  precipitated  or 
rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (absence  of 
calcium).  When  acidulated  with  hydrochloric  acid,  it  should  not  pro- 
duce a  white  precipitate  or  cloudiness  with  test-solution  of  chloride  of 
barium  (sulphate).  On  mixing  the  aqueous  solution  with  test-solution 
of  magnesium,  not  more  than  a  slight  cloudiness  should  make  its 
appearance  (limit  of  phosphate). 

Potassii  Nltras,  U.  S.  P.     {Nitrate  of  Potassium.     KNO3  =  101.) 

This  salt,  one  of  the  most  important  of  the  potash  salts,  both  on 
account  of  its  uses  in  pharmacy  and  the  arts,  is  imported  from  the  East 
Indies,  where  it  is  extracted  from  the  soil  by  mixing  it  with  a  little  wood 
ashes,  lixiviating  with  water,  and  crystallizing.  It  is  also  obtained  from 
some  localities  in  the  United  States,  and  made  by  boiling  the  chloride  of 
potassium  obtained  from  the  Stassfurt  mines  with  nitrate  of  sodium, 
when  the  solution  becomes  concentrated  chloride  of  sodium  crystallized, 
and  is  removed,  and  the  solution  further  concentrated,  and  the  nitrate  of 
potassium  is  crystallized  out. 

Colorless,  transparent,  six-sided,  rhombic  prisms,  or  a  crystalline  powder, 
permanent  in  the  air,  odorless,  having  a  cooling,  saline,  and  pungent  taste, 
and  a  neutral  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.4  part  of  boiling  water ;  almost  insoluble  in  alcohol.  AVhen 
heated  to  about  340°  C.  (644°  F.),  the  salt  melts ;  at  a  higher  tempera- 
ture it  is  decomposed,  giving  olf  oxygen,  and  leaving  a  residue  which 
emits  nitrous  vapors  on  the  addition  of  sulphuric  acid.  Thrown  upon 
red-hot  coals,  the  salt  deflagrates.  The  aqueous  solution  of  the  salt  yields 
a  Avhite  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals),  also  by 
test-solution  of  carbonate  of  ammonium  (alkaline  earths).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  barium  (sulphate),  and,  at  most,  only  a 
faint  opalescence  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

If  1  gm.  of  the  dried  salt  be  moistened  with  1  gm.  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
lose  weight,  the  residue  should  weigh  0.86  gm. 

It  is  refined  in  this  country  by  recrystallizatiou,  and  then  exists  in  large 
six-sided,  nearly  colorless  prisms,  anhydrous,  soluble  in  4  parts  of  cold 
water,  and  with  a  cooling,  rather  sharp  taste. 

Among  the  uses  of  nitrate  of  potassium  in  pharmacy,  are  the  prepa- 
rations of  nitric  acid,  of  diluted  nitrate  of  silver,  and  of  nitrate  of 
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potasfiiiun  paper.  Owing  to  tho  iiiinu'iiso  consumption  of  it  in  a  jnire 
lorni  by  the  nianufacturei's  of  «;unp«»\v(U'r,  tlit  y  are  resortod  to  for  j)ro- 
cuiinu-  the  hest  (piahties  ior  incnheinal  use.  Du]»<int,  near  Wihuinuton. 
l)el.,  t'urnisiies  a  tine  artic-K'  both  in  crystals  and  in  tiie  I'onn  of  a  uran- 
uhu"  po\\(h'r.  It  is  one  of  the  most  jxtpuhu*  of  the  rcl'ri<;\rant,churitic, 
and  sedative  metlicines.  Dose,  (jr.  v  to  »).  Jn  overdoses  it  acts  as  a 
corrosive  poison. 

As  this  s;dt  is  so  frequently  used  and  s<»id  for  domestic  uses,  it  is 
thoujiht  best,  in  cases  of  overdoses  bi'ln;:;  taken,  to  direct  attention  to 
the  necevSsity  of  removing  it  from  the  stomach  prompl/i/ ;  the  i'ree  use 
of  bland  nuicilaginous  drinks  and  sustaining  the  system  by  means  of 
cordials — no  true  antidote  is  known  for  it. 

Charta  Potassii  Nitratis,  U.  S.  P. 

Take  of  nitrate  of  potassium  20  parts,  distilled  water  80  parts;  dis- 
solve tlie  nitrate  of  potassium  in  distilled  water;  immei'se  strips  of 
white  unsized  paper  in  the  solution  and  dry  them.  Keep  the  pa])er  in 
securely-closed  vessels. 

It  is  used  advantageously  in  asthma  by  burning  it,  and  permitting 
the  patient  to  inhale  the  fumes. 

Sal  PruncUc. — Tliis  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties  of 
the  nitrate.  From  the  use  of  sulphur  in  its  fusion,  it  often  contains 
sul])hate  of  potassium.  It  is  used  to  dissolve  in  the  mouth  in  allections 
of  the  throat. 

Phosphate  of  Potassium.     K2HPO4  =172. 

Of  the  three  ])hosj)hates  of  potassium,  that  corresponding  in  eomjio- 
sition  to  the  ordinary  ])hos])hates  of  scxlium  and  anunonium  is  the  one 
used  in  medicine.  It  may  be  })repared  by  boiling  glacial  })hosphoric 
acid,  to  change  it  into  Il3PO^,  and  then  adding  two  e(|uivalents  of  car- 
bonate or  biciu'bonate  of  potassium,  or  by  decomposing  bone  })hosphate 
of  lime  with  sulphuric  acid,  as  in  the  officinal  process  for  phosj)hate  of 
sodium  (p.  24G),  and  adding  carbonate  of  potassium  ;  the  proper  j)ropor- 
tious  are  given  below  : — 

Take  of  Bone,  burnt  to  wliiteness  and  powdered       .        .     10  parts. 

Sulphuric  acid 6      " 

Bicarbonate  of  potassium Sufficient. 

]\rix  the  powdered  l)one  with  the  sul|)huric  acid,  in  an  earthen  vessel; 
then  add  10  parts  of  water,  and  stir  them  well  together;  digest  for  tiu-ce 
days,  occasionally  adding  a  little  water,  and  fre<juently  stirring;  then 
pour  on  10  ]iarts  of  boiling  water,  and  strain  through  linen;  set  by  the 
strained  li(|uid  that  the  dregs  may  subside,  from  which  p(»uroff  the  clear 
solution,  and  boil  it  down  to  (S  ])arts;  to  this  add  bicarbonate  of  j)otas- 
sium  previously  dissolved  in  hot  water  until  etVervescence  ceases;  filter 
and  cvaj)orate  to  dryness. 

This  stdt  is  slightly  acid  to  test-jiaper,  though  called  the  neutral  ])hos- 
j)hate ;  it  is  white,  ainor])Iious,  (l('li<]uescent,  and  freely  solul)le.  It  has 
been  given  as  an  alterative  in  scroi'ula  and  |)hthi>is  in  the  dose  of  10  to 
20  grains,  and  as  an  ingredient  in  some  of  the  compounds  lused  as  tonics. 
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Potassii  Silicas. 

Several  kiuds  of  glass  are  mixed  silicates:  those  of  sodium  and  cal- 
cium constitute  window  glass ;  potassium  and  calcium,  crown  glass,  and 
potassium  and  lead,  flint  glass.  It  is,  however,  remarkable  that  the 
alkaline  silicates  by  themselves  are  soluble  in  water  and  decomposable 
by  acids ;  this  solubility  is  increased  by  excess  of  alkali  and  by  heat, 
especially  by  superheated  steam. 

Silicate  of  potassium  is  a  transparent,  vitreous  mass,  deliquescent  and 
soluble  in  water ;  it  is  formed  by  fusing  together  silica  and  carbonate  of 
potassium.  Soluble  glass  is  now  manufactured  on  a  large  scale  in  Phil- 
adelphia, for  use  as  an  impervious  coating  to  casks,  as  an  ingredient  iu 
soaps,  and  for  many  economic  uses.  It  has  beeu  asserted  to  be  a  pow- 
erful solvent  for  arthritic  calculi  composed  of  urate  of  sodium ;  the  dose 
is  10  to  15  grains  twice  daily,  di&solved  in  much  water. 

Potassii  Sulphas,  U.  S.  P.    {Sulphate  of  Potassium.     KgSO^  =  174.) 

This  salt  is  generally  obtained  as  a  by-product  in  several  processes 
iu  chemical  manufacturing,  especially  iu  the  manufacture  of  nitric 
acid. 

Sulphate  of  potassium  is  prepared  from  bisulphate,  the  residuum  left 
after  treating  nitrate  of  potassium  with  sulphuric  acid,  for  the  distillation 
of  nitric  acid ;  it  is  also  a  residuary  product  iu  the  manufacture  of  sul- 
phm'ic  and  of  tartaric  acid.  To  obtain  the  sulphate  from  bisulphate, 
lime  is  added,  which  on  boiling  abstracts  the  excess  of  sulj^huric  acid, 
and  is  precipitated  as  sulphate  of  calcium ;  by  boiling  with  carbonate  of 
potassium  the  excess  of  lime  and  sulphate  of  calcium  is  removed,  and 
the  sulphate  of  potassium  is  then  oljtained  pure  by  crystallization.  The 
crystals  are  hard,  heavy,  and  usually  regular  in  their  shape,  being  short 
six-sided  prisms,  terminated  by  corresponding  pyramids. 

It  was  formerly  directed  to  be  used  in  the  preparation  of  Dover's 
powder.  In  the  sixth  revision  of  the  Pharmacopoeia,  sugar  of  milk 
was  substituted  for  this  salt.  It  is  esteemed  a  cathartic  in  doses  of  5j 
to  .5ij,  and  often  prescribed  as  such  in  Europe,  especially  in  cases  of 
pregnancy ;  but  iu  this  country  it  is  rarely  given  alone  or  in  any  other 
combination. 

Colorless,  hard,  six-sided,  rhombic  prisms,  permanent  in  the  air, 
odorless,  having  a  sharp,  saline,  slightly  bitter  taste,  and  a  neutral 
reaction.  Soluble  iu  9  parts  of  water  at  15°  C.  (59°  F.),  and  in  4  parts 
of  boiling  water;  insoluble  in  alcohol.  When  heated,  the  crystals 
decrepitate,  and  at  a  white  heat  they  fuse,  solidifying  on  cooling  to  a 
crystalline  mass  of  an  alkaline  reaction.  The  aqueous  solution  yields  a 
wliite,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium.  With  test-solution  of  chloride  of  barium  it  yields 
a  white  precipitate,  insoluble  in  nitric  acid. 

The  aqueous  solution  of  the  salt  should  not  be  precipitated,  nor  be 
rendered  cloudy,  by  test-solution  of  carbonate  of  ammonium,  nor  by 
test-solution  of  phosphate  of  sodium  with  addition  of  ammonia  (absence 
of  alkaline  earths).  It  should  remain  unaflFected  by  hydrosulphuric  acid 
or  sulphide  of  ammonium  (absence  of  metals),  and  should  not  be  precipi- 
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tntc<l  or  rciulorctl  cloudy  hy  tost-soliitiou  of"  nitrate  of  silver  (abseuee  of 
chl(»ri<U'). 

1  ^111.  of  siilplintc  of  jiotassiuni,  mIicii  roni])1f't(>ly  ]>roci])itat('(l  by 
cliloriilc  t)f  barium,  yickls  I.008  giu.  of  dry  >ul|>liat<'  <ii'  barium. 

Potas.sit  Sidpfiis,  U.  S.  P.    (Snlphife  of  Pofasmnn.   K^SC  \2Up  =  194.) 

Tliis  salt  is  prcj>arod  by  jKissin*!;  snl})burous  acid  fja.s  into  a  solution 
of  rarbonate  of  potassium,  until  all  the  carbonic  acid  is  disj)Ia<'cd.  The 
salt  is  best  dried  by  bcin<r  closed  up  over  a  suli)huric  acid  basin. 

A\'hitc,  opacjuc,  obliquely  rln)nd)ic,  octahedral  crystals,  or  a  ci'vstalline 
powder,  somewhat  ileIi([Ueseeut,  odorlos,  haviuj::  a  bitter,  saline,  and 
sul[)hurous  taste,  and  a  neutral  or  feebly  alUaline  reaction.  Soluble  in 
4  })arts  of  water  at  15°  C.  (59°  F.),  and  in  0  parts  of  boilings  Avater; 
only  sj)arint2:ly  soluble  in  alcohol.  A\'hen  jrently  heated,  the  salt  loses 
its  water  of  crvstalli/ation  (1<S.5  per  cent.);  at  a  red  heat  it  is  decom- 
posed, and  leaves  a  residue  of  an  alkaline  reaction.  The  aqueous  solu- 
tion of  the  salt  yields  a  Avhite,  crystalline  precipitate  on  the  addition  of 
a  saturated  solution  of  l)itartrate  of  sodium.  Addition  of  diluted  hydro- 
chloric acid  to  the  aqueous  solution  srives  rise  to  the  odor  of  l)uruiii<x 
sulphur,  ami  the  solutiuu  does  not  become  cloudy  (ditlc-reuce  irom  hypo- 
sulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with 
hydrochloric  acid,  should  pr(»duce  no  precipitate,  or,  at  most,  only  a 
white  cloudiness,  on  the  addition  of  a  few  dro2)s  of  test-solution  of 
chloride  of  barium  (limit  of  sulphate). 

If  0.485  gni.  of  the  salt  be  dissolved  in  25  e.c.  of  -water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  requii-ed,  until  a  ])ermanent  blue  tint  a]>pears  after 
stirring  (correspoudiug  to  at  least  90  per  cent,  of  })ure  sulphite  of 
potassium). 

Poiassii  Tartras,  U.  S.  P.     {Tarirate  of  Potassium. 
(KAHP,),HP  =  470.) 

Tartrate  of  potassium  should  be  ke})t  in  well-stopped  bottles. 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in  bitar- 
trate  of  potassium  is  combined  whh  potassium  ;  by  boiling  one  equiva- 
lent of  the  carbonate  of  that  alkali  with  one  equivalent  of  bita.rtrate, 
the  carbonic  acid  esea])es  ;  the  reaction  chtsely  resembles  that  described 
for  Roehelle  sidt,  substituting  potassium  for  sodium.  Tartrate  of  potas- 
sium is  either  iu  white  crystals,  or  a  granulated  powder  slightly  delicpies- 
cent  and  freely  soluble;  it  is  less  agreeable  to  the  j)alate  than  Kocliellc 
salt,  which  it  resembles  in  medical  pro]>erties  and  uses.  The  dose  is 
from  .")j  to  ry}. 

Small,  transparent  or  white,  monoclinic  crystals,  or  a  white  ]i(nvder, 
somewhat  deli(piescent,  odorless,  having  a  saline,  slightly  bitter  taste, and 
a  neutral  reM<'tion.  Soluble  in  0.7  ])art  (»f  water  at  15°  C.  (59°  F.\  and 
in  0.5  i)art  <»f  boiling  wat<'r  ;  almost  insoluble  in  alcohol.  A\'hen  heated, 
the  sjdt  melts,  then  chars,  and  evolves  inflammable  vai)oi*s  Iiaving  the 
odor  of  burut  sugar.     C)u  moderate  ignition,  it  leaves  a  blackened  residue 
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of  an  alkaline  reaction,  strongly  effervescing  with  acids.  A  concentrated, 
aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the 
addition  of  acetic  acid.  With  test-solution  of  nitrate  of  silver  it  yields 
a  white  precipitate  which  becomes  black  on  boiling. 

A  10  per  cent,  aqueous  solution  should  yield  no  precipitate  with  test- 
solution  of  oxalate  of  aninioniuni  (absence  of  calcium).  On  adding 
nitric  acid  to  a  1  per  cent,  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resulting  solution  should  yield  no  precipitate 
with  test-solution  of  chloride  of  barium  (sulphate),  and,  at  most,  only  a 
cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

If  2.938  gm.  of  tartrate  of  potassium  are  ignited  till  gases  cease  to 
be  evolved,  the  alkaline  residue  should  require,  for  complete  neutraliza- 
tion, not  less  than  25  c.c.  of  the  volumetric  solution  of  oxalic  acid  (cor- 
responding to  100  per  cent,  of  pure  tartrate  of  potassium). 

Group  2.    Sodium  Salts. 

The  salts  of  this  group  are  derived  mostly  from  the  decomposition  of 
the  chloride,  which  is  diffused  more  widely  than  any  other  known  chem- 
ical, existing  in  sea  water,  in  the  saline  springs,  and  in  mines  in  several 
widely  separated  countries. 

Sodium,  Na. 

Soda,  NallO.     By  boiling  solution  of  Na2CO3l0H2O  with  CaHO,  and  evaporating. 

Liquor  sodse,  NaliO+Aqua.     Boiling  carbonate  with  lime. 

Liquor  sodse  chloratse.     By  treating  carbonate  in  solution  with  chlorinated  lime. 

Sodii  acetas,  NaCjHsOj.SHjO.     Obtained  in  making  acetic  acid. 

Sodii  l)enzoas,  NaC'7H50.2.H2<).     By  neutralizing  benzoic  acid  with  NaXO,. 

Sodii  bicarbonas,  NaliCOg.     By  exposing  Na.^COj  to  action  of  gaseous  CO2. 

Sodii  bicarbonas  venalis.     Like  last. 

Sodii  bisulphis,  NaHSOi,.     By  saturating  a  solution  of  Na.X'Og  with  SOj. 

Sodii  boras,  Na.^B/^Y.lOH.^O.     Found  native  and  purified. 

Sodii  cari>onas,  Na.jCOg.lOH.^O.     By  calcining  sulpliate  with  chalk  carbon,  etc. 

Sodii  carljonas  exsiccatus.     By  calcining  the  carbonate. 

Sodii   chloras,  NaClOs.     By   decomposing   chlorate  of  potassium  with   bitartrate   of 

sodium. 
Sodii  chloridum,  NaCl.     Obtained  by  evaporating  certain  spring  waters,  etc. 
Sodii  citras,  Na3CgH507n20.     By  saturating  citric  acid  with  NajCOg. 
Sodii  etliylas,  (NaC2H5)0.     By  dissolving  Na  in  absolute  alcohol. 
Sodii  hvpophosphis,  NaH2P02H.,0.     By  precipitating  hypophosphite  of  calcium  with 

NajCOg. 
Sodii  hyposulphis,  Na2S203.5H20.     From  sulphur  and  carbonate  of  sodium  by  com- 
bustion, etc. 
Sodii  nitras,  NaNOj.     Found  native  in  Peruvian  desert. 
Sodii   phosplias,  Xa.,HP04l2Il20.     By  neutralizing   superphosphate  of  calcium  with 

carbonate  of  sodium,  filtering  and  evaporating. 
Sodii  pyrophospbas,  >;a4P2^^7^6H20.     By  heating  phosphate  of  soda  to  redness,  then 

dissolving  and  crystallizing. 
Sodii  salicylas,  'iNaC^MjOgHjO.     By  neutralizing   salicylic   acid  with   carbonate  of 

sodium  and  evaporating. 
Sodii  santoninas,  'iNaC'ir.HjgOiVH.^O.    By  saturating  alcoholic  solution  of  santonic  acid 

with  carbonate  of  sodium  and  crystallizing. 
Sodii  silicas.     By  fu.sing  1  part  silica  and  2  parts  NajCOg. 

Sodii  sulphas,  NajSO^lOH.iO.     By  acting  on  common  salt  with  sulphuric  acid. 
Sodii  Rtdpliis,  Na2S037H20.    By  passing  sulphurous  acid  gas  into  solution  of  carbonate 

of  sodium,  etc. 
Sodii  sulphocarbolas,  NaC(;H5SOj.2Il20.     By  decomposing  sulphocarbolate  of  barium 

with  carbonate  of  sodium  and  crystallizing. 
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S<Klii  sulphovinas,  NaCjIIjSOi.HjO.     By  decomposing  sulphovinate  of  barium  with 

(-arlxtiiate  of  s(><liiim.  i 

Sddii  iiinp<ta.s,  Na^WO^.     From  native  tun^state  of  i-alciiini. 
Sodii  Valerianae,  NaC'jlIgOj.     JJy  saturating;  valerianic  acid  with  carbonate  of  sodium. 

X(ifriiii/i^  Sod  ill  III.      Xa  =  23. 

Motallic  sodiiiiii  is  proparod  hy  distillino;  a  mixture  of  llic  dried 
oarl)nnat(',  chai'coal,  and  dialU.  It  is  now  an  article  of  eouimerce,  and 
is  extensively  iise<l  as  a  redueino;  anient,  esjK'cially  in  tlie  niaimfaetnre 
of  aluminiuni  and  nia<rnesiuin,  and  in  the  anialtiamation  proces"^  lor 
extracting  silver  and  ^old.  It  is  usually  lound  in  bai*s  of  about  1  inch 
square  and  G  or  8  inches  lon<j;.  It  is  a  soft,  silvery-white  metal,  oxid- 
izino;  rajiidiy,  and  taklni>;  fire  when  mixed  with  water,  and  must  he 
})reservi'd  under  a  layer  of  mineral  naphlha.  Jt  is  used  in  pharmacy 
to  prepare  sodium  ethylate  or  caustic  alcohol. 

Soda,  U.  S.  P.     {Soda.     NallO  =  40.) 

Soda  should  be  kept  in  well-stopped  l)ottlcs  made  of  hard  ^lass. 
Soda  is  prepared  by  boiling  together  equivalent  parts  of  carbonate  of 
sotla  and  caustic  lime,  decanting  the  clear  liquid  and  evaporating  to 
dryness. 

I^arge  quantities  of  caustic  soda,  as  well  as  the  carbonates,  are  now 
mamdacturcd  by  the  Pennsylvania  Salt  Company  from  a  mineral 
obtained  from  Greenland,  and  known  as  cryolite.  Crj'olite  is  a  double 
fluoride  of  sodimn  and  aluminium,  and  by  heating  with  lime  they 
obtain  calcium  fluoride,  and  the  metals  absorbing  oxygen  become  soda 
and  alumina.  The  latter,  being  insoluble,  is  preeij)itated  from  the 
solution,  and  the  clear  soda  solution  is  decanted  and  evaporated.  It 
is  seldom  used  in  medicine,  but  is  employed  in  some  chemical  oj)er- 
ations,  where  the  presence  of  potassa  is  not  admissible,  and  in  the 
manufacture  of  hard  soaps.  Under  the  name  of  coiicoifriifcd  li/c  this 
form  of  alkali  has  been  introduced  into  commerce  in  small  iron  boxes 
for  domestic  use. 

A  white,  hard,  o])a(]ue  solid,  generally  in  form  of  fibrous  pieces,  or 
of  white  (ylindrical  peni-ils,  deli(|ueseent  in  moist  air,  but  in  dry  air 
becoiuino;  drv  and  elllorescent,  odorless,  haviny;  jin  intcnselv  acrid  and 
caustic  taste,  and  a  strongly  alkaline  reaction.  Soluble  in  1.7  ])ai't  of 
water  at  15°  C  (59°  F.),  and  in  0.8  part  of  boiling  water;  very  soluble 
in  alcohol.  When  heated  nearlv  to  a  red  heat  it  melts,  forming  an 
oily  li(|uid.  At  a  strong  red  heat  it  is  slowly  volatilized  unchanged. 
Its  aqueous  solution  dro]>ped  into  solution  of  tartaric  acid,  so  that  the 
latter  remains  in  excess,  ])roduces  neither  a  ])reeij)itate  nor  cloudiness. 

An  a(|ue()us  solution  of  soda  should  be  colorless  (ai)sence  of  organic 
matter),  and,  afVer  being  su|)ersatiu"ated  with  nitric  acid,  shoidd  not  be 
more  than  slightly  clouded  on  the  addition  oi"  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  bariinn  (limit  of  sul])hate). 
I)rf)])j)ed  into  an  acid,  it  shoidd  not  ])roducc  more  than  a  taint  cilcr- 
vescenee  of  isolated  bubbles  (limit  of  carboiiMte).  If  s<Mla  be  dissolved 
in  2  parts  of  water,  and  the  suluiion  dropped  into  alcohol,  not  more  than 
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a  slight  precipitate  should  make  its  appearance  (limit  of  silica  or  of 
carbonate). 

To  neutralize  2.0  gm.  of  soda  should  require  not  less  than  45  c.c.  of 
the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  90  per 
cent,  of  absolute  hydrate  of  sodium). 

Liquor  Sodce,  U.  S.  P.     (Solution  of  Soda.) 

An  aqueous  solution  of  hydrate  of  sodium  (XaHO  ^  40),  containing 
about  5  per  cent,  of  the  hydrate. 

Take  of  Carbonate  of  sodium,  one  hundred  and  eighty  parts  .         .     180 

Lime,  sixty  parts 60 

Distilled  water A  sufficient  quantity. 

Dissolve  the  carbonate  of  soda  in  400  parts  of  boiling  distilled  water. 
Slake  the  lime,  and  make  it  into  a  smooth  mixture  with  four  hundred 
(400)  parts  of  distilled  water,  and  heat  it  to  boiling.  Then  gradually 
add  the  first  to  the  second,  and  continue  the  boiling  for  ten  minutes. 
Remove  the  heat,  cover  the  vessel  tightly,  and,  when  the  contents  are 
cold,  add  enough  distilled  water  to  make  the  whole  mixture  weigh  one 
thousand  (1000)  parts.  Lastly,  strain  it  through  linen,  set  the  liquid 
aside  until  it  is  clear,  and  remove  the  clear  solution  by  means  of  a 
siphon. 

Solution  of  soda  may  also  be  prepared  in  the  following  manner : — 

Soda,  fift3'-six  parts 56 

Distilled  water,  nine  hundred  and  forty-four  parts  .        .        .        944 

To  make  one  thousand  parts 1000 

Dissolve  the  soda  in  the  distilled  water. 

The  soda  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Soda  of  any  other  strength,  how- 
ever, may  be  used,  if  a  proportionately  larger  or  smaller  quantity  be 
taken ;  the  proper  amount  for  the  above  formula  being  ascertained  by 
dividing  5000  by  the  percentage  of  absolute  soda  (hydrate  of  sodium) 
contained  therein. 

Solution  of  soda  should  be  kept  in  well-stoppered  bottles. 

A  clear,  colorle.ss  liquid,  odorless,  having  a  very  acrid  and  caustic 
taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1.059.  When 
dropped  into  a  concentrated  solution  of  tartaric  acid,  no  precipitate  is 
produced  (difference  from  solution  of  potassa).  A  drop  taken  up  by  a 
platinum  loop  and  held  in  a  non-luminous  flame  imparts  to  it  an  intense 
yellow  color.  AVhen  dropped  into  an  acid,  it  should  produce  no  effer- 
vescence, or,  at  most,  only  a  slight  escape  of  isolated  bubbles  (limit  of 
carbonate).  When  neutralized  by  nitric  acid,  the  solution  should  not 
yield  more  than  a  faint  cloudiness  with  test-solution  of  carbonate  of 
sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sulphate),  or  nitrate 
of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized  solution, 
when  evaporated  to  dryness,  should  yield  a  residue  which  is  dissolved  by 
water  without  leaving  more  than  a  small  quantity  of  insoluble  matter. 
25  c.c.  of  the  volumetric  solution  of  oxalic  acid  should  neutralize  20 
gm.  of  solution  of  soda. 
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This  solution  was  intnxluccd  into  the  Phannaoopneia  in  1860.  The 
r-ationale  of  its  pi-i-paratidii  is  sutlicicntly  c'X])laincil  under  the  head  of 
Li(jUor  Potassi.  Jt  is  used  as  an  antacid  and  antilithie,  and  is  prcfcrnxl 
by  some  to  li(|Uor  potnssa  as  niildi'i-  and  pleasjuitcr.  Dose,  n  v  to  t".>s>< 
hu'gi'ly  dihUcd  with  iiiillv. 

Liquor  So<l(v  Chloraicr,  U.  S.  P.     (^Solnfion  of  Chlorinated  ^oda.     Jai- 
barraquc's  Dixiujcdincf  /Solution.     Euu  de.  Javclle.) 

Carbonate  of  sodium,  one  hundred  parts 100 

C'liloriuiitiHl  lime,  ciiihty  jiarts 80 

Water,  a  suliicieut  quantity 


To  make  one  thousand  parts 1000 

j\Iix  the  eldorinated  lime  intimately  Mith  four  hundred  (400)  parts 
of  water  in  a  tared  vessel  provided  with  a  tijrhtly-fittiuf;  cover.  Dis- 
solve the  carbonate  of  sodium  in  foiu'  hiuidrcd  (400)  parts  of  hoilinsj 
water,  and  immediately  jxtur  the  latter  s(tlution  into  the  former.  Cover 
the  vessel  tightly,  and,  when  the  contents  are  cold,  add  enouirh  water  to 
make  theni  weigh  one  thousiuid  (1000)  parts.  Lastly,  strain  the  mixture 
through  muslin,  allow  the  precipitute  to  subside,  and  remove  the  clear 
lic|U(»r  by  means  of  a  sij)hou. 

Keep  the  product  in  A\ell-sto])ped  bottles. 

A  clear,  pale-greenish  li<{uid,  of  a  faint  odor  of  chlorine,  a  disagree- 
able alkaline  taste,  and  alkaline  reaction.  8p.  gr.  1.044.  Addition  of 
hydroehloi'ic  acid  caiLses  an  effervescence  of  chlorine  and  carbom'c  acid 
gas.  It  rapidly  decolorizes  indigo,  and  proiluces  a  copious,  light-l)ro\\u 
precipitate  with  solution  of  ferrous  sul])hate. 

8.88  gm.  of  the  solution,  when  mixed  with  a  solution  of  2.6  gm.  of 
iodide  of  potassium  in  200  c.c.  of  water,  and  afterwards  with  18  gm.  of 
hydrochloric  acid  and  a  little  gelatinized  starch,  shoidd  recpiire,  for 
complete  decoloration,  not  less  than  50  c.c.  of  the  volumetric  solution 
of  hyposidphite  of  sodium  (corres})onding  to  at  least  2  per  cent,  of 
available  chlorine). 

It  is  used  in  medicine  as  an  antiseptic  and  stimulant  in  malignant 
fevers;  to  correct  fetid  eructations  and  exaeuatious ;  and  freipiently 
addetl  to  gargles  in  ulcerated  sore  throat. 

It  is  larg(4y  employed  to  ])urify  the  air  of  sick-rooms  by  decom])Osiug 
sul]>huretted  hydrogen,  for  which  gas,  when  inhaled,  it  is  an  antidote. 

Till!  dose  is  i'~)!^^  diluted  with  water  or  nuieilage.  In  gargles,  iry.^  to 
f5j  may  be  added  in  Oss. 

Sodii  Acrtfi><,  U.  S.  P.     (Acrtnte  of  Sodium.     NaC,H30,3Il20  =  136.) 

Acetate  of  sodium  should  be  ke|)t  in  well-stopped  bottles. 

This  is  formed  by  satiu'ating  acetic  acid  Avith  carbonate  of  sodium, 
filtering  the  solution,  evaporating,  and  crystallizing. 

The  sjdt  crystallizes  in  prisms  of  a  saline,  bitter  taste,  which  effloresce 
in  Avarm,  dry  weather,  and  are  fusibl(>  and  very  soluble  in  water. 

It  has  been  ased  lor  the  same  purpose  for  n\  hich  acetate  of  potassium 
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is  employed,  and  is  said  to  be  rather  milder  in  its  action ;  the  dose  is 
3j  to  oij. 

Large,  colorless,  transparent,  monoclinic  prisms,  efflorescent  in  diy 
air,  odorless,  having  a  saline,  bitter  taste,  and  a  neutral  or  faintly  alka- 
line reaction.  Soliil>ie  in  3  parts  of  Avater,  and  in  30  parts  of  alcohol  at 
15°  C.  (59^  F.);  in  1- part  of  boiling  water,  and  in  2  parts  of  boiling 
alcohol.  When  heated,  the  salt  melts,  and  on  further  heating  loses  all  its 
water  (39.7  per  cent.),  and  falls  into  a  white  powder.  At  a  higher 
temperature  this  powder  again  melts,  and,  at  red  heat,  it  is  decom|)osed 
with  the  evolution  of  empyreumatic,  inflammable  vapors,  leaving  a 
blackened  residue  of  an  alkaline  reaction,  whicli  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  not  appearing  more  than 
transientlv  red  when  observed  throuirh  a  l)lue  o^lass.  On  addinfj  sul- 
phuric  acid  to  a  concentrated  solution  of  the  salt,  and  heating,  vapor  of 
acetic  acid  is  evolved.  A  solution  of  the  salt  is  rendered  deep  red  by 
ferric  chloride,  and,  on  boiling,  a  red  precipitate  is  formed. 

A  2  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  acetic  acid, 
should  yield  no  precipitate,  or  at  most  only  a  faint  opalescence,  on  the 
addition  of  test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of 
chloride  of  barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidu- 
lated with  nitric  acid,  is  evaporated  to  dryness,  the  residue  should  be 
completely  soluble  in  water  (absence  of  silica),  and  the  solution  should 
remain  unafl^'ected  by  hydrosulphuric  acid  or  sulphide  of  ammonium 
(absence  of  metals),  and  should  yield  no  precipitate,  or  at  most  only  a  trace, 
on  the  addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline 
earths).  Fragments  of  the  salt  added  to  acetic  acid  should  produce  no 
eflervescence  (absence  of  carbonate),  and,  when  sprinkled  upon  colorless, 
concentrated  sulphuric  acid,  should  not  impart  to  it  any  color  (absence 
of  organic  impurities). 

If  3.4  gm.  of  acetate  of  sodium  be  ignited  until  gases  cease  to  be 
evolved,  the  alkaline  residue  should  require  for  complete  neutralization 
25  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  100 
per  cent,  of  pure  acetate  of  sodium). 

Sodii  Benzoas,  U.  S.  P.    (Benzoate  of  Sodium.    NaC7H502H20  =  162.) 

Benzoate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  saturating  benzoic  acid  with  carbonate  of 
sodium ;  the  solution  yields,  on  evaporation  and  cooling,  needles,  which 
are  little  soluljle  in  alcohol.  It  has  been  recommended  in  cases  of  gout 
on  account  of  benzoic  acid  being  changed  by  the  animal  economy  into 
hippuric  acid. 

A  white,  semi-cr}'stalline  or  amorphous  powder,  efflorescent  on  ex- 
posiire  to  air,  odorless  or  having  a  faint  odor  of  benzoin,  of  a  sweetly 
astringent  taste,  free  from  bitterness,  and  having  a  neutral  reaction. 
Soluble  in  1.8  parts  of  water,  and  in  45  parts  of  alcohol  at  15°  C. 
(59°  F.);  in  1.3  parts  of  boiling  water,  and  in  20  parts  of  boiling 
alcohol.  When  heated,  the  salt  melts,  emits  vapors  having  the  odor  of 
benzoic  acid,  then  chars,  and  finally  leaves  a  blackened  residue  of  an 
alkaline  reaction,  which  imparts  to  a  non-luminous  flame  an  intense 
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vellow  colnr,  not  appearing:;  more  than  transiently  rod  ^licn  obscn'od 
throu^ih  a  Mtic  }ji:la.ss.  On  inixin<x  an  aijin'ous  solution  ot"  the  salt  with 
a  (lilnto  soluti(»n  of  ferric  sulphate,  a  llesh-coloretl  preeijMtate  is  pro- 
clueetl. 

If  the  benzoic  acid  l>e  separate<l  from  the  salt  l)v  preci})itatino:;  it  with 
diluted  nitric  ;u'id,  and  thorouiihly  washed^  it  should  respond  to  the  tests 
of  purity  mentioned  under  Acidaiii  Benzoicum. 

Sodii  Bicarbonas,  U.  S.  P.    [Bicarbonate  of  Sodium.     NaHCOg  =  84.) 

This  salt  is  made  from  the  commercial  bicarbonate  by  tlie  following 
formula : — 

Take  of  Commercial  bicarbonate  of  sodium,  in  powder,  64  tmyounces. 
Distilled  water 6  pints.' 

Introduce  the  ]H)wder  into  a  suitable  conical  <rliv;s  percolator,  cover  it 
with  a  piece  of  wet  nnislin,  and  p(»ur  the  water  gradually  upon  it. 
A\'hen  the  licjuid  has  ceased  to  drop,  or  when  the  washings  cease  to  pre- 
cipitate a  solution  of  sulphate  of  magnesium,  remove  the  bicarbonate 
of  sodium  from  the  percolator,  and  jdace  it  on  bibulous  j)aper  in  a  warm 
place ;  if  carbonic  acid  \\ater  were  used  to  wash  the  commercial  salt  all 
trace  of  monocarbonate  would  of  necessity  be  removed. 

This  was  made  officinal  in  the  fifth  edition  of  the  United  States  Fhar- 
w<7cop(r/«,  and  is  much  to  be  ])referre<l  for  medicinal  uses  to  the  commer- 
cial article,  it  being  comparatively  free  from  unplea-saut  tiuste ;  the  tests 
are  given  below  for  this  })rcparation. 

A  white,  opaque  powder,  permanent  in  the  air,  odorless,  having  a 
cooling,  mildly  saline  taste,  and  a  slightly  alkaline  reaction.  Soluble  in 
1 2  parts  of  watcT  at  15°  C.  (o9°F.),  and  insoluble  in  alcohol.  It  is 
decomposed  by  hot  water.  AVheu  heated  to  about  70°  C.  (158°  F.),  the 
salt  begins  to  lose  moisture  and  carbonic  acid  gas,  and,  on  contimied 
heating,  loses  about  37  per  cent,  in  ^\eight.  At  a  red  heat,  the  anhy- 
drous residue  melts ;  and  a  fragment  of  the  salt  imparts  an  intense 
vellow  color  to  a  non-limiinous  flame.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid,  and  finally  contains  carbonate  of 
sodium. 

A  1  per  cent,  solution  of  the  salt,  supersaturatwl  with  niti-lc  acid, 
should  vield  at  most  oidv  a  slight  opalescence  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  (»r  chloride  of  bariinn  (limit  (»f  sulphate). 
On  heating  a  small  quantity  of  the  salt  with  solution  of  soda,  no  am- 
m(»niacal  vapor  siiould  be  given  off.  If  2  gm.  of  the  sidt  be  dissolved, 
with  very  gentle  agitation,  in  30  e.c.  of  cold  water,  and  the  solution 
addi'd  to  a  cold  solution  of  0.3  gm.  of  mercuric  chloride  in  G  c.c.  of 
water,  only  a  white  cloud,  but  neither  a  red  precipitate  nor  a  red  color 
should  make  its  a]i])carance  within  three  minutes  (absence  of  more  tliau 
about  3  per  cent,  of  carbonate). 

To  neutralize  4.2  gm.  of  bicarbonate  of  s(»(lium  should  require  not 
less  than  4i<.5  c.c.  of  the  volumetric  solution  of  oxalic  acid  (correspond- 
ing to  at  least  99  per  cent,  of  bicarbonate  of  sodium). 
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Sodii  Bicarhonas  Venalis,  U.  S.  P.   ( Commercial  Bicarbonate  of  Sodium. 

Na,HC03  =  84.) 

The  best  process  for  preparino^  this  salt  is  a  modification  of  that  origi- 
nally proposed  by  Dr.  Franklin  R.  Smith,  of  Bellefonte,  Pa.  The 
crystallized  carbonate  partly  effloresced,  or  a  mixture  of  the  crystallized 
and  dried,  in  proper  proportion,  is  placed  in  a  wooden  box,  upcm  a  ])er- 
forated  false  bottom,  and  carbonic  acid  gas  (generated  by  the  action  of 
dilute  sulphuric  acid  on  marble)  is  passed  into  it.  Owing  to  the  strong 
affinity  of  the  monocarbonate  tor  a  fm^ther  dose  of  carbonic  acid,  the 
bicarb(jnate  is  generated  in  this  sinn)le  way.  As  met  with  in  the  shops, 
bicarbonate  of  sodium  is  a  dry,  M'liite  powder,  slightly  alkaline,  perma- 
nent in  the  air,  soluble  in  13  parts  of  cold  water,  decomposed  by  a  boil- 
ing temperature.  The  commercial  article  I  have  generally  found  to 
contain  some  sesqui-  or  monocarbonate.  The  taste  betrays  this,  as  also 
the  fact  of  its  readily  precipitatnig  carbonate  of  magnesium  from  a  cold 
solution  of  Epsom  salts,  Avhich  well-made  bicarbonate  will  not ;  also 
the  formation  of  a  reddish  precipitate  with  corrosive  sublimate.  This 
impurity,  the  result  of  defective  preparation,  although  not  very  impor- 
tant, renders  this  remedy  less  agreeable,  and,  in  view  of  its  employment 
in  effervescing  powders,  etc.,  less  effective.  The  proportion  of  carbonic 
acid  given  oft'  from  bicarbonate  of  sodium  by  treating  it  with  acids  ex- 
ceeds 50  per  cent.,  so  that  it  is  one  of  the  most  productive  articles  for 
this  purpose.  It  enters  into  effervescing  soda,  Seidlitz,  yeast,  and  some 
other  powders,  in  which  tartaric  acid  is  employed  to  decompose  it ;  the 
proportion  being  35  parts  of  the  acid  to  40  of  the  bicarljonate. 

Sodium  saleratus  is  now  employed  in  immense  quantities  as  an  adul- 
teration of  the  proper  saleratus,  and  as  a  substitute  for  bicarbonate  of 
sodium  ;  it  is,  generally,  an  imperfect  substitute  for  the  officinal  bicar- 
bonate of  sodium. 

Bicarbonate  of  sodium  is  used  in  medicine  as  a  mild  antacid ;  it  is 
vety  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassium  for 
the  purpose.     Dose,  'Sj  to  5j,  in  carbonic-acid  water  if  at  hand. 

(For  effervescing  powders,  see  Extemporaneous  Prescrij)tions.) 

Corresponding  in  physical  properties  and  reactions  of  identity  to  the 
preceding  (see  Sodii  Bicarhonas). 

A  1  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  nitric 
acid,  should  not  yield  an  immediate  precipitate  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of 
sul})hate).  If  a  portion  of  the  salt  be  agitated  with  a  quantity  of  water 
insufficient  to  dissolve  it,  the  cold  filtrate  should  not  yield  more  than  a 
slight  precipitate  with  a  concentrated  solution  of  sulphate  of  magnesium 
(limit  of  carbonate). 

To  neutralize  4.2  gm.  of  the  salt  should  require  not  less  than  47.5 
c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least 
95  per  cent,  of  bicarbonate  of  sodium). 

Sodii  Bmdphis,  U.  S.  P.    (Bisidphite  of  Sodium.    ]S'aHS03  =  104.) 

Bisulphite  of  sodium  should  be  kept  in  well-stopped  vessels. 
This  salt  is  prepared  by  completely  saturating  carbonate  of  sodium 
with  sulphurous  acid  gas,  and  evaporating  carefully  and  ciystallizing. 
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Opaque,  prismatic  orvstals,  or  a  crvstallinc  or  <rraiuilar  powder,  slowlv 
oxi(li/A'(l  ami  losiiiir  sulj)lmroiis  acitl  on  cxposinv  la  air,  liaviiiu;  a  I'aiiit, 
siilpluiroiis  odor,  a  disatiri'iaWlc,  siil|tliiirniis  ta>t<',  and  an  acid  reaction. 
8e)lul)li,'  in  4  parts  of  wati'r,  and  in  72  parts  ol' ali-ohol  at  1.")°  C\  (59°  F.); 
in  2  parts  of  Ixtilinji:;  water,  and  in  4'J  parts  of"  boilin<;  alcoliol.  ^\'lien 
strongly  heated,  tlie  s;dt  decrepitates  and  is  converted  into  sulphnr  antl 
sulphate  of"  sodium.  A  small  i"i-a<rment  of  the  salt  imparts  to  a  non- 
luminous  Hame  an  intense  yellow  color,  not  aj)pearini!:  more  than  tran- 
siently red  when  observed  thnm^h  a  blue  j>l:u^s.  On  addin«r  hydro- 
chloric  acid  to  an  a(pieous  solution  of  the  salt,  suli)hurons  vapors  are 
evolved,  and  the  solution  dois  uot  become  cloudy  (diH'erence  from  hypo- 
suli)hite). 

A  1  percent.  a(jueous  solution  of  the  s;dt,  acidulated  with  hydro- 
chloric acid,  should  not  yield  more  than  a  faint  cloudiness  with  te-st- 
Solution  of  chloride  of  barium  (limit  of  sulj)hate). 

If  0.2G  *;m.  of  the  salt  be  dissolved  in  1(3  c.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  recpiired  before  a  permanent  blue  tint  aj)peai's  after 
stirring  (correspouding  to  at  least  90  per  cent,  of  pure  bisulj)hite  of 
sodium). 


Sodii  Boras,  U.  S.  P.     [Borate  of  Sodium.     Xa.B.O^.lOHp  =  382.) 

[Borax.) 

Bora.v  is  found  native  in  I'hibet,  and  imj)orted  in  a  crude  condition 
from  India,  also  manufactured  Irom  native  boracic  acid  in  Tuscany. 
It  is  also  found  in  large  quantities  as  a  ciystalline  deposit  at  the  bottom 
of  the  borax  lakes  in  California.  These  deposits  are  continually  renewed 
bv  crystallization  from  the  lake  waters  as  fast  as  the  borax  is  removed. 
In  its  refined  condition  it  is  in  large  and  handsc»me  white  crystals,  semi- 
transparent,  with  slight  alkaline  reaction,  and  slightly  alkaline  not  dis- 
agreeable taste,  soluble  in  12  parts  of  cold  water.  Borax  consists  of  two 
equivalents  of  boracic  acid  and  one  of  sodic  oxide.  The  ])roi)ortion  of 
water  of  crystallization  appears  to  vary  with  the  process  of  crystalliza- 
tion, though  generally,  as  stated  in  the  syllabus,  ten  eciuivalents.  This 
salt  is  called  6i-borate  of  sodium,  beciuise  it  contiiins  two  equivalents  of 
its  acid  constituent,  and  sjf6-borate  of  sodium  because  it  is  alkaline  in 
its  reaction.  It  is  thus  anomahnis  in  its  relation  to  nomenclature.  Its 
composition  can  only  be  explained  by  considering  ita  conqKiimd  of  sodie 
oxide,  XaaO,  and  two  of  BjO,.     Nao02B203  ^Xaji/X. 

It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  j)romote  contrac- 
tion of  the  uterus,  to  which  end  it  is  associated  with  ergot.  It  is  a  very 
favorite  addition  to  gargles  and  mouth-washes — being  nuieh  prescribed 
for  the  sore  mouth  of  infants,  triturated  with  sng-ar,  1  part  to  7,  and 
touched  to  the  tongue,  or  blown  into  the  mouth  through  a  quill. 

It  is  remarkable  for  its  whitening  effect  upon  ointment,  u])<»n  which 
it  seems  to  a<'t  l)y  its  sub-nlkaline  ]iro]ierties,  jiartiallv  saponifying  them 
without  materially  diminishing  their  bland  and  emollient  etlects. 

Colorless,  transparent,  shining,  monoclinic  prisms,  slightly  efflorescent 
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in  dry  air,  odorless,  having  a  mild,  cooling,  sweetish,  afterward  some- 
wluit  alivaline  taste,  and  an  alkaline  reaction.  Soluble  in  1(3  parts  of 
water  at  15°  C.  (59°  F.),  and  in  0.5  part  of  boiling  water  ;  insoluble  in 
alcohol.  At  80°  C.  (176°  F.)  it  is  soluble  in  1  part  of  glycerin.  When 
heated,  the  powdered  salt  begins  to  lose  water,  then  melts,  on  further 
heating  swells  up  and  forms  a  white,  porous  mass,  which,  at  a  red  lieat, 
fuses  to  a  colorless  glass,  with  complete  loss  of  water  of  crystallization 
(47.1  per  cent.).  A  fragment  of  the  salt  imparts  an  intense  yelloNv  color 
to  a  non-luminous  flame.  The  saturated  aqueous  solution,  on  the  addi- 
tion of  sulphuric  acid,  deposits  shining  crystalline  scales,  which  impart 
a  green  color  to  the  flame  of  alcohol. 

The  aqueous  solution  should  not  effervesce  with  acids  (absence  of  car- 
bonate), and  should  not  be  precipitated  nor  be  rendered  cloudy  by  test- 
solution  of  carbonate  of  sodium  (absence  of  alkaline  earths),  nor  be 
affected  by  hydrosulphuric  acid  (absence  of  metals).  A  one  per  cent, 
solution,  strongly  acidulated  with  nitric  acid,  should  not  be  rendered 
turbid  by  the  addition  of  a  few  drops  of  test-solution  of  chloride  of 
barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

SocUl  Carbonas,  U.  S.  P.     ( Carbonate  of  Sodium. — Sal  Soda, 
Washing  Soda.     Na^COglOHjO  =  286.) 

Carbonate  of  sodium  should  be  kept  in  well-closed  vessels. 

Carbonate  of  sodium  is  found  native,  and  is  also  extracted  from  the 
ashes  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp  ;  it  is,  how- 
ever, chiefly  produced  on  a  very  large  scale  by  calcining  sulphate  of 
sodium  with  small  coal  and  chalk,  which,  by  the  abstraction  of  oxygen, 
reduces  it  into  sulphuret,  and  then  from  the  presence  of  the  chalk  into 
carbonate  of  sodium  and  sulphuret  of  calcium,  Na2S+CaC03  =  CaS+ 
Na2C03.  The  carbonate  is  separated  by  digestion  with  hot  water,  evap- 
orated, further  carbonated,  redissolved,  and  crystallized. 

One  of  the  most  important  sources  of  this  salt  is  cryolite.  AVhen 
this  mineral,  mixed  with  chalk,  is  cautiously  heated  to  redness,  but  not 
to  fusion,  fluoride  of  calcium  and  aluminate  of  sodium  are  produced. 
The  aluminate  of  sodium  being  soluble  in  water  and  decomposed  by 
carbonic  acid,  which  precipitates  hydrate  of  aluminium  and  yields  car- 
bonate of  sodium. 

The  chief  use  of  carbonate  of  sodium  is  in  the  arts  and  in  domestic 
economy  as  a  detergent,  and  in  the  preparation  of  numerous  officinal 
and  other  carbonates  and  salts  of  sodium.  It  is  extremely  soluble  in 
water,  and  efflorescent,  and  contains  62  per  cent,  of  water  of  crystalliza- 
tion, which  may  be  dissipated  by  lieat.  (It  is  not  commonly  adulterated. 
Dose,  as  an  antacid,  gr.  x  to  5ss.) 

Large,  colorless,  monoclinic  crystals,  rapidly  efflorescing  in  dry  air 
and  falling  into  a  white  powder,  odorless,  having  a  sharp,  alkaline  taste, 
and  an  alkaline  reaction.  Soluble  in  1 .6  parts  of  water  at  1 5°  C.  (59°  F.), 
in  0.09  part  at  38°  C.  (100.4°  F.),  and  in  0.25  part  of  boiling  water ; 
insoluble  in  alcohol.  When  heated  to  about  35°  C.  (95°  F.),  the  salt 
melts;  on  further  heating,  all  the  water  (62.9  per  cent.)  gradually 
escapes,  and,  at  a  red  heat,  the  anhydrous  residue  fuses.  A  fragment 
16 
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of  the  !?alt  iiii|)arts  tin  iiitonso  yi'llow  ct>lor  to  a  non-luniitious  flanio. 
The  a([iK'oii.s  solution  .stron«i;ly  ettorvesces  on  the  addition  of  an  acid. 

TIu'  a(|nc'on.s  solntion  slmuld  l>o  free  from  susju'iidcd  or  colored 
im|)uriti('s,  and,  after  l»ciii<r  sii|K'rsatiirat«'d  with  nitric  acid,  should  not 
yicitl  more  than  a  trillin<;-  pivcipitatc  \\ilh  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chloride  of  barium  (sulj)hate).  The 
aqueous  solution  should  remain  nnatVected  hv  hydrosid|>huricacid,  eitlu'r 
l)efore  or  after  beini!;  supersaturated  uith  hy<lrochloric  acid  (absence  of 
metals).  A  solution  of  the  salt  acidified  liy  the  last-named  acid,  when 
supi'rsaturated  with  anunonia  and  Utileil,  should  not  yield  a  uelatinous 
precipitate  (alumina). 

To  neutralize  7.15  o;ni.  of  carbonate  of  scKlium  should  require  not  less 
than  4i(  I'.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to 
at  least  \)S  per  cent,  of  pure,  crystiillized  carbonate  of  sodiumj. 

SoiJii  Carbonas  Exsiccatus,  U.  S.  P.     {Dried  Carbonate  of  Sodium.) 
Carbonate  of  sodium,  two  liuniliod  parts     .....     200 

To  make  one  hundred  parts 100 

Break  the  salt  into  small  fragments,  allow  it  to  effloresce  by  exposure 
to  warm  air  for  several  days,  then  expose  it  to  a  temperature  of  about 
45°  C.  (llo°  F.)  initil  it  has  been  converted  into  a  white  j)owiler  weigh- 
ing one  hundred  (100)  parts,  pass  the  powder  through  a  sieve,  and  pre- 
serve it  in  well-stopped  bottles. 

Tills  is  the  form  in  which  carbonate  of  sodium  is  most  conveniently 
given  in  powder  or  ])ill.  It  is  a  milder  antacid  than  the  corresponding 
salt  of  potassium.  The  dose  of  dried  carbonate  of  sixlium  is  gr.  v  to 
XV.     It  enters  into  the  composition  of  some  tonic  and  antacid  pills. 

A  white,  very  hygroscopic  powder,  responding  to  the  tests  and  reac- 
tions mentioned  under  Sodii  carbotuis. 

To  neujtralize  2.G5  gm.  of  dried  carbonate  of  sodimn  should  recjuire 
not  less  than  3G.3  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  at  least  72.6  per  cent,  of  anhydrous  carbonate  of  scKlium). 

Sodii  Chloras,  U.  S.  P.     {Chlorate  of  Sodimn.     NaClOj  =  10G.4.) 

Chlorate  of  sodium  should  be  kept  in  well-sto]iped  bottles,  and  should 
not  be  triturated  with  readily  oxidizable  or  combustible  substances. 

Wittstein  recommends  the  following  formula  for  obtaining  this  salt, 
first  making  bitartrate  of  sodium,  with  U  parts  of  crystals  of  carbonate 
of  sodium  and  \).')  of  tartaric  acid,  and  adding  the  hot  solution  to  a 
solution  of  (S  parts  of  j)otassium  chlorate,  Tiie  cold  licpiid  is  to  be  lil- 
tcred  from  the  potassium  bitartrate  eva])orated  and  crystallize<l. 

Chlorate  of  sodium  may  be  used  in  the  dose  of  gr.  xv  to  iTy>^^,  in  the 
cases  for  which  chlorate  of  potassium  is  ])res<'ribed,  and  is  prelei-red  to 
chlorate  of  potassium  sometimes  on  accoimt  of  greater  solubility. 

Colorless,  trans])arent  tetrahedrons  of  the  regidar  system,  ])ermancnt 
in  dry  air,  odorless,  having  a  cooling,  saline  ta.ste,  and  a  neutral  reaction. 
Soluble  in  1.1  part.>  of  water,  and  in  40  ])arts  of  alcohol  at  15°  C. 
(59''  v.);  in  0.5  ])art  of  boiling  water,  and  in  48  ])arts  of  l)oiling 
alcohol.     When  heated,  the  salt  melts  and  afterward;?  gives  olf  a  portion 
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of  its  oxvo;en,  finally  leavino;  a  residue  of  a  neutral  reaetion  completely 
soluble  in  water.  A  frajj^nient  of  this  residue  imparts  to  a  non-luminous 
flame  an  intense  yellow  color,  not  appearing  more  than  transiently  red 
when  observed  through  a  blue  glass ;  and  its  aqueous  solution,  acidu- 
lated with  nitric  acid,  yields,  with  test-solution  of  nitrate  of  silver,  a 
white  precipitate  soluble  in  ammonia. 

The  aqueous  solution  of  the  salt  should  not  produce  a  white,  crystal- 
line precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate  of 
sodium  (absence  of  potassium).  A  dilute,  aqueous  solution  should  yield 
no  ])recipitate  with  test-solution  of  chloride  of  barium  (sulphate),  or  of 
oxalate  of  ammonium  (calcium),  and  at  most  only  a  faint  cloudiness 
with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

Sodii  Chloridum,  U.  S.  P.     {Chloride  of  Sodium.     NaCl  =  584.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts  of 
the  world,  and,  in  solution,  a  constituent  of  numerous  springs,  from 
which  it  is  readily  obtained  by  evaporation.  It  is  also  one  of  the  pro- 
ducts of  the  evaporation  of  sea-^ater. 

It  is  found,  in  commerce,  in  crystals  called  rock  salt,  or  usually  in  a 
granulated  or  fine  dry  powder.  It  is  soluble  in  about  3  parts  of  water ; 
nearly  insoluble  in  alcohol,  and  contains  no  water  of  crystallization ;  its 
chief  use,  that  of  a  condiment  and  antiseptic,  is  well  known.  It  is  an 
emetic  in  large  doses ;  externally  stimulant.  Salt-baths,  with  or  without 
friction,  are  useful  appliances  of  the  physician. 

White,  shining,  hard,  cubical  crystals,  or  a  crystalline  powder,  per- 
manent in  the  air,  odorless,  having  a  purely  saline  tjiste,  and  a  neutral 
reaction.  Soluble  in  2.8  parts  of  water  at  15°  C.  (59°  F.),  and  in  2.5 
parts  of  boiling  water;  almost  insoluble  in  alcohol,  ^^"hen  heated,  the 
salt  decrepitates ;  at  a  red  heat  it  melts,  and  at  a  still  higher  temperature 
it  is  slowly  volatilized  with  partial  decomposition.  A  fragment  of  the 
salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appear- 
ing more  than  transiently  red  when  observed  through  a  blue  glass.  The 
aqueous  solution,  acidulated  with  nitric  acid,  yields,  w^ith  test-solution 
of  nitrate  of  silver,  a  white  precipitate  soluble  in  ammonia. 

An  aqueous  solution  of  the  salt  should  yield  no  precipitate  or  cloudi- 
ness on  the  addition  of  test-solution  of  carbonate  of  sodium  (alkaline 
earths),  chloride  of  barium  (sulphate),  or  hydrosulphuric  acid  or  sul- 
phide of  ammonium  (metals).  If  2  gm.  of  the  salt  be  digested  with 
20  gm.  of  alcohol,  the  cold  and  filtered  alcoholic  solution  evaporated  to 
dryness,  the  residue  dissolved  in  water,  Jt  little  gelatinized  starch  added, 
and  subsequently  chlorine  water,  drop  by  drojo,  no  colored  tint  should 
make  its  appearance  at  the  line  of  contact  of  the  two  liquids  (absence 
of  iodide  or  bromide). 

1  gm.  of  chloride  of  sodium,  when  completely  precipitated  by  nitrate 
of  silver,  should  yield  2.450  gm.  of  dry  chloride  of  silver. 

Sodii  Citras.     ( Citrate  of  Sodium.     x^agCgHjOyHgO.) 

Citric  acid  being  a  tribasic  acid  furnishes  three  salts  with  sodium,  of 
which  the  most  desirable  appears  to  be  that,  the  composition  of  ^^•hich 
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is  oivcn  ul)i)V('.  It  is  Ciisily  laailc  hy  atldiiii::  two  ('(juivalcnts  of  hicar- 
bonato  i)t"  stKliiiiu  to  one  ot"  citric  acid,  cvaporatiiii;  ami  crystal  11 /.intji;. 
These  ])roj)ortions  woiihl  iiulicate  approximately  1  ounce  of  bicarbo- 
nate of  stMliiiin  to  10  (liacliiMs  of  citric  acid.  It  forms  neeilles  of  a 
pleasant  sub-acid  taste.  4f  the  basic  citrate  is  ])repared  the  pro]>ortiou 
ot'  bicarbuiiatc  should  be  iucre;t<ed  to  1  ounce  and  a  half,  and  tlie  salt 
would  then  correspond  more  nearly  with  the  <»llicinal  citrate  of  pot;is- 
sium.  Its  tiuste  is  Iree  from  bitterness,  and  it  is  recommended  as  a 
pleasant  saline  cathartic.      Dose,  0  to  12  drachms. 

Sodli  Ethiflas.     [Sodium  Ethyhite  or  Caustic  Alcohol.     NaCoIIrO.) 

Thi^  preparation  Avas  introduced  to  the  medical  profession  by  Dr. 
B.  A\  .  Richardson,  of  England,  who  claims  that  it  possesses  peculiar 
virtues  as  a  caustic,  especially  for  the  destruction  of  va-seular  growths. 
The  followintr  is  the  fornuda  he  ]>roposes  for  its  use: 

Put  half  a  tluidounce  of  absolute  alcohol  (sj).  gr.  0.795)  into  a  2- 
oiinee  test-tube.  Set  tlie  test-tube  up  in  a  bath  of  water  at  50°  F.,  and 
add,  in  small  ])ieees  at  a  time,  euttinp;s  of  pure  metallic  sodium.  A 
gus,  hydrogen  will  at  once  eseajx?.  Add  the  sodium  until  the  gas  ceases 
to  escape,  then  raise  the  tem])erature  of  the  water-bath  to  100°  F.,  and 
add  a  little  more  sodium,  \\lien  the  gas  again  ceases  to  escape,  stop 
adding  soilium,  or  if  the  fluid,  which  by  this  time  will  be  of  a  gelatinous 
consistency,  should  crystallize,  then  stop.  Afterwards  cool  down  to 
50°  F.,  and  add  half  a  lluidounee  more  of  absolute  alcohol.  The  ethylate, 
as  thus  prepared,  must  be  kept  in  a  glass-stoj)pere<.l  vial,  well  j)rotected 
against  exposure  to  light  and  moisture,  as  it  is  apt  to  be  decomposed 
into  ordinary  caustic  soda.  (For  additional  information  on  this  subject, 
see  Amer.  Jour.  Pharm.,  1879,  page  195.) 

Sodii  Htjpopliosphis,  U.  S.  P.     {Hypopliosphite  of  Sodium. 
NalLPO.Hp  =  106.) 

Hypophosphite  of  sodium  should  be  kept  in  w'ell-sto]>ped  bottles. 
This  is  ]>repared  by  double  decomposition  between  hypophosphite  of 
calcium  and  crystallized  carbonate  of  sodium. 

Take  of  Hypophosphite  of  calcium         .         .      0  ounces. 
Crystal  Uzed  carbonate  of  sodium       .     10       " 
Water A  sufficient  quantity. 

Dissolve  the  hyj)o])hosphite  ui  4  joints  of  water,  and  the  carbonate  in 
1  .\  j)ints;  mix  the  solutions,  pour  the  mixture  on  a  iilter,  and  lixiviate 
the  precipitate  of  carbonate  of  calcium,  after  draining,  with  water,  till 
the  liltrate  measures  (5  pints.  Evaporate  this  li(|uid  carefully  till  a 
j)ellicle  forms,  and  then  stir  c<mstantly,  ct)ntinuing  the  heat  till  it  granu- 
lates. In  this  state  the  salt  is  pure  enough  Ibr  medical  use;  but,  it" 
<lesired  in  crystals,  treat  the  granulated  salt  with  aliohol  (sp.gr.  .8.35), 
evaporate  the  solution  till  syrupy,  and  set  it  by  in  a  warm  i)lace  to 
crystallize. 

It  is  given  with  the  other  salts  of  hv))ophos])horous  acid  as  a  tonic, 
especially  a})})lical)le  to  phthisis.     Dose,  5  grains  three  times  a  day. 
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Small,  colorless  or  white,  rectanQ;;ular  plates,  or  a  white,  jjranular 
powder,  deliquescent  on  exposure  to  air,  odorless,  having  a  sweetish, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1  part  of  water,  and  in 
30  parts  of  alcohol  at  15°  C.  (50°  F.);  in  0.12  part  of  boiling  water, 
and  in  1  j)art  of  boiling  alcohol.  When  heated  in  a  dry  test-tube,  the 
salt  loses  Avater,  then  evolves  a  spontaneously  inflammable  gas  (jilios- 
phoretted  hydrogen),  burning  with  a  bright,  yellow  flame.  A  fragment 
of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not 
appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  On  triturating  or  heating  the  salt  Avith  an  oxidizing  agent,  the 
mixture  will  explode.  The  aqueous  solution  yields,  with  test-solution 
of  nitrate  of  silver,  a  white  precipitate,  which  rapidly  turns  brown  and 
black ;  and,  when  acidulated  with  hydrochloric  acid,  and  added  to 
excess  of  test-solution  of  mercuric  chloride,  it  first  produces  a  Avhite 
precipitate  of  calomel,  and,  on  fuitlier  addition,  metidlic  mercury 
separates. 

The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  precipitated  nor 
be  rendered  cloudy  by  test-solution  of  oxalate  of  ammoniiun  (absence 
of  calcium),  nor  by  a  saturated  solution  of  bitartrate  of  sodium  (absence 
of  potassium).  After  being  acidulated  with  hydrochloric  acid,  it  should 
not  produce  a  white  precipitate  or  cloudiness  Avith  test-solution  of 
chloride  of  barium  (sulphate).  On  mixing  the  aqueous  solution  with 
test-solution  of  magnesium,  not  more  than  a  slight  cloudiness  should 
make  its  appearance  (limit  of  phosphate). 

Sodii  Hyposul/jhis,  U.  S.  P.     {Hyposulphite  of  Sodium. 
Na^SASHp  =  248.) 

Hyposulphite  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt,  Avhich  ls  very  extensively  used  by  photographers  for  tJie 
solution  of  the  unaltered  iodide  of  silver,  may  be  economically  pre- 
pared by  the  following  process:  16  oz.  finely-poAvdered  crystallized  car- 
bonate of  sodium  are  mixed  with  5  oz.  flowers  of  sulphur,  and  heated 
in  a  porcelain  dish,  Avith  constant  agitation,  until  it  takes  fire  and  burns 
to  sulphite  of  sodium;  this  is  dissolved  in  AA^ater  and  boiled  Avith  sul- 
phur, by  Avhich  another  equivalent  of  this  element  is  taken  up,  so  as  to 
form  the  hyposulphite  iS[a2+S03-f  S  =  ]S[a2S203;  it  is  then  evaporated 
to  crystallization. 

It  has  been  recommended  in  various  diseases  as  a  resoh^  ent,  alterative, 
and  sudorific,  and  also  as  a  soh'cnt  for  biliaiy  concretions ;  oss  to  5j  of 
it  is  gi\'eu  in  the  course  of  a  day  in  solution  or  preferably  in  syrup. 
Externally,  it  has  been  employed  as  a  bath  in  quantities  of  from  1  to 
4  ounces  dissoh^ed  in  the  necessary  quantity  of  Avater,  and  Avith  the  sub- 
sequent addition  of  3  fluidounces  of  diluted  sulphuric  acid  for  each 
ounce  of  the  salt,  so  as  to  liberate  the  hyposulphurous  acid,  Avhich  im- 
mediately decomposes  into  sulphur  and  sulphurous  acid. 

Large,  colorless,  transparent,  monoclinic  prisms  or  plates,  efflorescent 
in  dry  air,  odorless,  having  a  cooling,  somcAvhat  bitter  and  sulphuroiLS 
taste,  and  a  neutral  or  faintly  alkaline  reaction.    Soluble  in  1.5  parts  of 
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water  at  15^  ('.  (o9°  F.^aiid  in  (».">  i»:ii-t  of  hoiliiiu;  water;  in  the  latter 
ease  with  partial  decomposition;  insoluble  in  alcohol.  When  rapidly 
heated  to  al)(»ut  o()°  ('.  (122°  F.),  the  siUt  melts;  when  slowly  heateil 
until  it  is  efllon-sccd,  and  afterward  to  100°  ( '.  (212°  F.),  it  loses  all  it- 
water  (o().;}  per  cent.),  and  at  a  l<»w  red  heat  it  is  dcconi])osc<l,  A  Inej- 
ment  of  the  salt  imparts  to  a  non-luminous  llame  an  intiiis*'  yellow  color, 
not  appearin<:;  more  than  transiently  nnl  when  ohservtHl  throu;^h  a  ithu' 
glass.  The  a(iuiH)us  solution  dissolves  chloride  or  oxide  of  silver,  and 
di>chanj:es  the  color  of  soluti(»n  of  icnlized  starch  and  of  solution  of 
iodine.  .Sulphuric  acid  ailded  to  the  solution  tiives  rise  to  the  odor  of 
burninii:  sulphur,  and  eausco  a  Avhite  precipitate  of  sidphur  (ditt'erenee 
from  bisidphite  and  sulphite). 

A  solution  of  the  sidt  in  SO  parts  of  water  should  not  be  rendered 
cloudv  bv  a  few  drops  of  test-solution  of  chloride  of  barium  (absence 
of  sulphate),  and  a  concentrated  solution  should  not  ellervcsce  when 
added  to  diluted  acetic  acid  (absence  of  carbonate). 

A  solution  of  2  jjm.  of  the  salt  in  10  jjin.  of  water,  agitated  for  a 
short  time  with  1  ffm,  of  ifMline,  should  yield  a  colorless  lifpiid,  with  at 
most  only  a  faint,  white  oj)alescence  i^correspuudinir  to  about  \)S  per  cent, 
of  pure  hyposulphite  of  sodium). 

Sodii   KitraSy  U.    S.    P.     {Nitrate  of  Sodium.     Cubic  Nitre.     Chill 

Saltpetre.     XaXOg  =  85.) 

Xitrate  of  sodium  shoulil  be  kept  in  well-stopped  bottles. 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it  forms 
beds  of  vast  extent.  The  natural  deposits  contain  chlorides  and  s\d- 
phates  of  sodium,  and  other  bases  in  variable  })roportions.  The  native 
salt,  therefore,  requires  to  be  purified  by  reervstallization  from  twice  its 
weight  of  boiling  water,  when  it  is  generally  sutticiently  pure  for  medic- 
inal ])urposes.  It  is  used  in  the  manufacture  of  sulphuric  and  nitric 
acids,  and  of  manures.  In  a  state  of  purity,  suitai»le  for  use  in  medicine, 
it  mav  be  made  bv  neutralizing  carbonate  of  stxlium  with  nitric  acid, 
evaporating,  and  crystallizing.  It  has  been  highly  recommended  in 
dysentery  in  a  dose  of  irom  half  an  ounce  to  an  ouutx?  in  a  day,  in 
mucilage. 

Colorless,  transparent,  rhombohwlral  ciystals,  slightly  deli(piescent  in 
damp  air,  odorless,  having  a  cooling,  saline,  and  slightly  bitter  tast(\  and 
a  neutral  reaction.  SohiiMe  in  1.3  parts  of  water  at  15°  C.  (51)°  F.), 
and  in  O.G  part  of  boiling  water  ;  scarcely  soluble  in  cold,  but  soluble 
in  40  i)arts  of  boiling  alcohol.  When  heated  to  about  ;312''  V.  (5!) 4*^  F.l, 
the  salt  melts,  and,  on  further  heating,  it  is  decomposetl,  giving  off' oxy- 
gen and  leaving  a  residue  which  emits  nitrous  vapors  on  the  addition  of 
sulphuric  acid,  Thi'owu  uj)ou  red-hot  coals,  the  sidt  deflagrat<s.  A 
fragment  of  the  salt  imparts  to  a  non-luminous  Hame  an  intense  yellow 
color,  not  apj)earing  more  than  transiently  red  when  observinl  through 
a  blue  glass. 

The  aqueous  solution  of  the  sidt  should  remain  luiaffected  by  hydro- 
sulphuric  acid  or  sul()liid<'  of  aninioniuni  (absence  of  metals),  also  by 
carbonate  of  ammonium  (absence  of  alkaline  earthsj,  or  a  saturated  .solu- 


SODII    PHOSPHAS.  247 

tion  of  ])itartrate  of  sodium  (absence  of  potassium).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
widi  test-solution  of  nitrate  of  barium  (sulphate),  and  at  most  only  a 
faint  o])alescence  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
On  addiu<>:  to  a  solution  of  the  salt  a  few  drops  of  solution  of  hydrcjsul- 
phuric  acid,  then  some  gelatinized  starch,  and  carefully  pouring  a  few 
drops  of  chlorine  water  on  top,  no  blue  zone  should  make  its  appear- 
ance at  the  line  of  contact  of  the  two  liquids  (absence  of  iodide). 

If  1  gm.  of  nitrate  of  sodium  be  heated  with  1  gm,  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
lose  weight,  the  residue  should  weigh  0.835  gm. 

Sodii  Phosphas,  U.  S.  P.     (Phosphate  of  Sodium. 
Na,HPO„12H20  =  358.) 

Phosphate  of  sodium  should  be  kept  in  well-stopped  bottles  in  a  cool 
place. 

Phosphate  of  sodium  is  formed  by  digesting  bone-ash  (phosphate  of 
calcium)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The  superior 
affinity  of  sulphuric  acid  for  the  lime  causes  them  to  unite  at  the  expense 
of  the  phosphoric  acid,  which  is  thus  liberated  ;  the  sulphate  of  calcium 
being  separated,  carbonate  of  sodium  is  added  to  the  phosphoric  acid  till 
neutralized,  and  by  crystallizing,  the  pure  phosphate  of  sodium  is  pro- 
duced in  large,  transparent,  efflorescent  crystals. 

It  is  a  tribasic  salt,  consisting  of  1  equivalent  of  phosphoric  acid,  2 
of  sodium,  and  12  of  water  of  crystallization.  The  enormous  proportion 
of  water,  60.3  per  cent,  of  its  weight,  is  a  remarkable  property  of  this  salt. 

Phosphate  of  sodium  is  a  mild  saline  cathartic  and  diuretic.  Dose, 
from  oij  to  oj,  and  is  chiefly  recommended  by  its  taste,  which  resembles 
that  of  common  salt. 

Large,  colorless,  transparent,  monoclinic  prisms,  speedily  efflorescing 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  cooling, 
saline  and  feebly  alkaline  taste,  and  a  slightly  alkaline  reaction.  Soluble 
in  6  parts  of  water  at  15°  C.  (59°  F.),  and  in  2  parts  of  boiling  water  ; 
insoluble  in  alcohol.  When  heated  to  about  40°  C.  (104°  F.),  the  salt 
melts,  yielding  a  clear  liquid,  and,  on  continued  heating  to  near  100°  C 
(212°  F.),  it  loses  all  its  water  of  crystallization  (60.3  per  cent.).  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  gliiss.  The  aqueous  solution  of  the  salt  yields,  with  test-solution 
of  magnesium,  a  wdiite,  crystalline  precipitate,  soluble  in  acids. 

The  aqueous  solution  should  not  eflervesce  on  the  addition  of  an  acid 
(absence  of  carbonate).  Acidifled  with  hydrochloric  acid,  it  should 
remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammonium 
(absence  of  metals) ;  and,  when  acidified  with  nitric  acid,  it  should  not 
yield  more  than  a  faint  cloudiness  with  test-solution  of  nitrate  of  barium 
(limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

If  1  gm.  of  phosphate  of  sodium  be  completely  jirccipitated  by  test- 
mixture  of  magnesium,  the  washed,  dried,  and  ignited  precipitate  should 
weigh  0.31  gm. 
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Soda  Pi/rophoftphas,  U.  S.  P.     (Pi/rophofiphaie  of  Sodium. 
yii.WpAOUp  =  Uii.) 

This  siilt  is  made  officinal  for  the  fii*st  tiiiit'  in  tlio  present  revision  of 
the  l*liarma('o|)(oia.  It  is  made  l)y  hcatini;  phosphate  of  sodium  till  all 
the  water  is  exjH'Ued,  and  then  raisint^;  the  heat  t<»  redness  until  a  sohi- 
tion  of  it,  tested  with  nitrate  t)f  silver,  irives  a  white  precipitate  witht>ut 
yellow  tinji^e.  By  heatin<>;,  the  orthophosj)hate  of  s(Klium  first  loses  its 
water  of  ervstallization,  and  then  2  ecpiivalents  of  the  anhydrous  salt 
by  furtlier  heatintr  part  with  1  molecule  of  Avater.  liNa.lIPO,  ^^ 
^»a^PoO.  ,  ILO.  Jiy  recrystallizini:-,  the  salt  eomhines  with  lU  ecpiiva- 
lents  of  water  of  crystallization,  and  becomes  the  oflicinal  Sidt.  Its  use 
in  pharmaev  is  to  jireparc  the  ])yr()i»hosphate  of  iron. 

Colorless,  tr;insluceut,  monoclinic  ])risms,  permanent  in  the  air,  rnlor- 
less,  havinix  a  eoolinti;,  saline,  and  feebly  alUaline  taste,  and  a  sliji:;htly 
alkaline  reaction.  Soluljle  in  12  parts  of  water  at  15°  C  (59°  F.),  and 
in  1.1  parts  of  boilinij;  water;  insoluble  in  alcohol.  AVhen  heated,  the 
sjilt  loses  its  water  of  crystallization  (40.3(3  per  cent.) ;  at  a  higher  tem- 
perature it  fuses,  and,  on  eoolint:;,  concretes  to  a  crystalline  mass.  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  glass.  Its  aqueous  solution  yields,  with  exee&s  of  test-solutiou  of 
nitrate  of  silver,  a  white  j)recij)itate  and  a  neutral  fdtrate. 

The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acitl  (absence  of  carbonate).  Acidified  with  hydrochloric  acid,  it 
should  remain  unaffected  by  hydrosulphuric  acid  or  sulj)hidc  of  anuno- 
nium  (absence  of  metals),  and,  when  acidified  with  nitric  acid,  it  should 
not  yield  more  than  a  faint  opalescence  with  test-solution  of  nitrate  of 
barium  (limit  of  sulphate),  or  uitrate  of  silver  (limit  of  chloride j. 

Sodii  Scdicylas,  U.  S.  P.     {Salicylate  of  Sodium. 
'2:SiiC^U,0,H.f>  =  338.) 

This  salt  is  prepared  by  saturating  salicylic  acid  with  solution  of 
sodium  carbonate,  and  evaporating  cautiously  on  a  water-bath. 

It  has  been  recommended  in  rheumatic  affections  and  iu  neuralgia. 
It  mav  be  used  in  doses  of  10  to  20  irniins,  or  even  more. 

Small,  white,  crystalline  plates,  or  a  crv'stalline  ])()W(ler,  ])ermanent 
in  the  air,  odorless,  having  a  sweetish,  siiline,  and  mildly  alkaline  taste, 
and  a  feebly  acid  reaction.  Soluble  in  1.5  parts  of  water,  and  in  <j 
parts  of  alcohol  at  15°  C  (59°  F.) ;  very  soluble  in  boiling  water  and 
in  boiling  alcohol.  When  heated,  the  salt  gives  off  inflannnable  vapoi^s, 
and  leaves  an  alkaline  residue  amounting  to  between  30  and  31  per 
cent,  of  the  original  weight,  which  eflervesces  with  acids,  and  im|):irts 
to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more 
than  transiently  red  when  observed  through  a  blue  glas<.  On  super- 
satiu'ating  the  aqueoas  solution  with  sulphuric  acid,  a  bulky,  white  pre- 
cipitate is  obtained,  which  is  soluble  in  boiling  water,  from  which  it 
crystallizes  on  coolii:g;  also  soluble  in  ether,  and  striking  an  intense 
violet  color  with  ferric  salts. 

The  aqueous  solution  shoidd  be  colorless,  and  should  not  effervesce 
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on  the  addition  of  acids  (absence  of  carbonate).  Agitated  Avitli  about 
15  pai-ts  of  concentrated  siilj3hiiric  acid,  the  salt  should  not  impart  color 
to  the  acid  within  fifteen  minutes  (absence  of  foreign  organic  matter). 
If  a  solution  of  1  gm.  of  the  salt  in  a  mixture  of  50  c.c.  of  alcohol  and 
25  c.c.  of  water  be  acidulated  with  nitric  acid,  the  filtered  solution  should 
yield  no  precipitate,  nor  be  rendered  turbid  on  the  addition  of  a  few 
drops  of  test-solution  of  chloride  of  barium  (absence  of  sulphate),  or  of 
nitrate  of  silver  (absence  of  chloride). 

SocUi  Santoninas,  IT.  S.  P.     (Sanfonmate  of  Sodium. 
2XaCi5Hi  A  •■  7H2O  =  698.) 

Santoninate  of  sodium  should  be  kept  in  dark,  amber-colored,  well- 
stopped  vials,  and  should  not  be  exposed  to  light. 

This  salt  is  prepared  by  adding  to  a  hot  alcoholic  solution  of  caustic 
soda  santouine.  As  long  as  it  is  dissolved,  by  spontaneous  evaporation 
large  transparent  tabular  crystals  may  be  obtained. 

The  dose  of  santoninate  of  sodium  may  be  stated  at  5  to  10  grains  for 
adults,  and  2  to  5  grains  for  children.  It  is  well  disguised  with  jellv,  or 
in  troches,  with  chocolate  as  an  excipient,  and  is  jjreferable  to  santouine, 
as  being  more  soluble. 

Colorless,  transparent,  tabular,  rhombic  crs^stals,  slowly  colored  yellow 
by  exposure  to  light,  slightly  efflorescent  in  dry  air,  odorless,  having  a 
mildly  saline  and  somewhat  bitter  taste,  and  a  slightly  alkaline  reaction. 
Soluble  in  3  parts  of  water,  and  in  12  parts  of  alcohol  at  15°  C.  (59°  F.); 
in  0.5  part  of  boiling  water,  and  in  3.4  parts  of  boiling  alcohol.  When 
heated  to  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight,  the  salt  loses 
18  per  cent,  of  its  weight  (water  of  crystallization).  At  a  higher  heat 
it  chars,  and  finally  leaves  an  alkaline  residue,  which  imjiarts  an  intense 
yellow  color  to  a  non-luminous  flame.  The  aqueous  solution,  on  the 
addition  of  hydrochloric  acid,  deposits  a  crystalline  precipitate  which 
is  soluble  in  chloroform,  and  which  yields,  with  alcoholic  solution  of 
potassa,  a  scarlet-red  liquid,  gradually  becoming  colorless. 

A  5  per  cent,  aqueous  solution  of  the  salt  should  not  be  precipitated  nor 
be  rendered  turbid  by  test-solution  of  carbonate  of  sodium  (absence  of 
alkaline  eai-ths),  nor  by  picric  or  tannic  acids  (absence  of  alkaloids). 

Liquor  Sodii  Silicatis,  U.  S.  P.     (Solution  of  Silicate  of  Sodium.) 

Solution  of  silicate  of  sodium  should  be  kept  in  well-closed  vessels. 

Solution  of  silicate  of  sodium,  or  soluble  glass,  is  prepared  by  fusing 
together  1  part  of  fine  sand  and  2  parts  dry  sodic  carbonate,  and  dis- 
solving the  product  in  boiling  water.  As  thus  prepared,  it  contains 
about  10  per  cent,  of  NaHO  and  20  per  cent,  of  silica  (SiOg). 

It  has  been  used  to  prevent  putrefaction  or  decay,  and,  in  surgery,  to 
prepare  the  so-called  immovable  bandages.  It  is  used  in  the  arts  as  a 
cement  and  as  a  fire-proof  paint. 

A  semi-transparent,  almost  colorless,  or  yellowish,  or  pale  greenish- 
yellow,  viscid  liquid,  odorless,  having  a  sharp,  saline,  and  alkaline  taste, 
and  an  alkaline  reaction.  The  specific  gravity  of  the  commercial  solu- 
tion is  between  1.300  and  1.400. 
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A  drop  of  tlie  solution,  wlu'ii  held  in  :i  non-linninous  Hainc,  iin]>arts 
to  it  an  intoiise  vcl low  color.  li"  a  ])(>i"ti«iii  ot'  the  i^oluti()n,oonsi(li'nil)ly 
(liluttHl  with  water,  be  supoi'saturatcd  with  nitric  acid,  a  jjclatinous  or 
])ulvcrnlcnt,  white  ])rcci|)itatc  of  silicic  hydrate  will  he  ])r()(liiccd.  A 
8inall  (juantity  shoidd  not  pnKluce  anycansiic  ellect  wheu  applied  to  the 
skin  (absence  of  an  excessive  amount  of  alkali). 

Sodii  Sulpha.^,  U.  S.  P.     (Su/i,JH(f,'  of  Soflhnn.     Xa,S(\10lLO  =  322.) 

{( i/auber  iSalts.) 

Sulphate  of  sodium  shotdd  be  kept  in  well-stopped  bottles. 

Sulphate  of  sodium  is  one  of  the  by-products  in  the  nianul'aetiire  of 
muriatic  and  nitric  acids  and  chlorinated  lime,  and  is,  consequently,  a 
cheap  anil  abundant  chemical.  It  is  one  of  the  constituents  of  sea- 
water,  and  is  contained  in  many  sj)i'in<r  wat<'rs.  I'pon  exposure  to  dry 
air  it  (piickly  elHoresces,  and,  when  fully  dried,  loses  rather  more  than 
h:df  its  weight.  It  is  nuich  used  in  treating  the  diseases  of  cattle.  It 
is  given  in  doses  of  gr.  x  to  ^]  for  adults,  as  a  cathartic,  and  in  doses  of 
gr.  XX  to  gr.  XXX  i^i  dysentery. 

Large,  colorless,  transparent,  monoclinic  ])risms,  ra]iidly  efflorescing 
on  ex[)osure  to  air,  and  idtimatt'ly  falling  into  a  white  ])owder,  odorless, 
having  a  cooling,  saline,  and  somewhat  bitter  taste,  and  a  neutral  reac- 
tion. '  Soluble  in  2.8  ])arts  of  water  at  15°  C.  (59  F.),  in  0.25  part  of 
water  at  83°  C.  (91.4°  F.),  and  in  0.4  part  of  boiling  water;  insoluble 
in  alcohol.  When  heated  to  about  30°  C.  (8G°  ¥.),  the  Sidt  melts,  and, 
on  fm-ther  heating,  gradually  loses  all  its  water  (55.9  per  cent.).  At  a 
red  heat,  the  aidiydrous  salt  melts  without  decomposition.  A  fragment 
of  the  salt  imparts  to  a  non-luminous  llame  an  intense  yellow  color, 
not  appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  The  acpieous  solution  yields,  with  test-solution  of  chloride  of 
barium,  a  white  precipitate  insoluble  in  nitric  acid. 

The  a<[ueous  solution  of  the  salt  should  not  ettervesce  on  the  addition 
of  an  acid  (absence  of  carbonated,  and  sliould  not  be  aif'ected  by  hydro- 
stdphurie  acid  or  sulphide  of  ammonium  (absence  of  metals).  A  dilute, 
aqueous  solution,  acidulated  with  nitric  acid,  should  yield  no  preci])itate, 
or,  at  most,  only  a  slight  one,  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  nor  should  it  give  off  alkaline  vapors  when 
heated  with  soda  fabsence  of  ammonia). 

1  gm.  of  sulphate  of  sodium,  when  comj)letely  precipitated  by  chlo- 
ride of  barium,  should  yield  0.723  gm.  of  dry  sul})hate  of  barium. 

Sodii  Sufjjim,  U.  S.  P.     (Suljihltc  of  Sodium.     Xa-^SOgTILO  ==  252.) 

Sul[)hite  of  sodium  shoidd  be  kept  in  wdl-stojiped  bottles,  in  a  cool 
place. 

This  salt  mav  be  made  by  passing  sul|)hurous  acid  gas  into  a  solution 
(tf  sodium  carbf>natc  until  it  is  thoroughly  saturatcnl,  and  then  adding  as 
mufh  carbonate  of  sodium  as  was  tirst  used,  and  then  evaporating  and 
crystallizing. 

Jt  has  been  used  inti'rnally  in  gastric  allcctions  acconq)anied  with 
fetid  eructations. 
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Tlie  (lose  is  from  gr.  xx  to  Ix,  given  largely  diluted,  and  frequently 
repeated. 

Colorless,  transparent,  monoclinie  prisms,  efflorescent  in  dry  air,  odor- 
less, having  a  cooling,  saline,  and  sulphurous  taste,  and  a. neutral  or  feebly 
alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.),  artd 
in  0.9  part  of  boiling  water ;  only  sparingly  soluble  in  alcohol.  When 
gently  heated,  the  salt  melts,  then  loses  its  water  (50  per  cent.),  and  at  a 
red  heat  it  is  decomposed  and  leaves  a  residue  having  an  alkaline  reaction. 
A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through  a 
blue  glass.  Addition  of  diluted  hydrocldoric  acid  to  the  aqueous  solu- 
tion gives  rise  to  the  odor  of  burning  sul})hur,  and  the  solution  does  not 
become  cloudy  (diiference  from  hyposul})liite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with 
hydrochloric  acid,  should  yield  no  precipitate,  or  at  most  only  a  white 
cloudiness,  on  the  addition  of  a  few  drops  of  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 

If  0.63  gm.  of  the  salt  be  dissolved  in  25  c.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  required,  before  a  permanent  blue  tint  apjiears  after 
stirring  (corresponding  to  at  least  90  per  cent,  of  pure  sulphite  of 
sodium). 

Sodii  Sulphocarbolas,  U.  S.  P.     {Sulphncarholate  of  Sodium. 
NaCeH5S042H20  =  232.) 

Sulphocarbolate  of  sodium  is  made  1)y  precipitating  carbonate  of 
baryta  from  the  solution  of  sulphocarbolate  by  means  of  carbonate  of 
sodium. 

It  is  used  in  gargles,  especially  where  there  is  any  tendency  to  putrid 
ulceration  ;  and  is  given  in  mixtures  in  doses  of  10  to  30  grains. 

The  sulphocarbolates  of  lime  and  potassium  may  be  prepared  by  a 
similar  method,  substituting  the  calcium  or  potassium  carbonate  for  the 
sodium  salt. 

Colorless,  transparent,  rhombic  prisms,  permanent  in  the  air,  odorless 
or  nearly  so,  having  a  cooling,  saline,  someAvhat  bitter  taste,  and  a  neu- 
tral reaction.  Soluble  in  5  parts  of  water,  and  in  132  parts  of  alcohol 
at  15°  C.  (59°  F.);  in  0.7  part  of  boiling  water,  and  in  10  parts  of 
boiling  alcohol.  When  heated,  the  salt  loses  its  water  and  becomes  a 
white  powder.  At  a  higher  temperature  it  emits  inflammable  vapors 
having  the  odor  of  carbolic  acid,  and  leaves  a  residue  amounting  to  36 
per  cent,  of  the  original  weight,  the  filtered  solution  of  which,  acidulated 
with  nitric  acid,  produces  a  white  ])recipitatc  with  test-solution  of 
chloride  of  barium.  A  fragment  of  the  salt  imparts  an  intense  yellow 
color  to  a  non-luminous  flame.  The  dilute,  aqueous  solution  of  the  salt 
is  colored  violet  by  test-solution  of  ferric  chloride. 

A  1  per  cent,  aqueous  solution  of  the  salt  should  not  at  once  be 
rendered  turbid  nor  be  precipitated  by  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 
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Sodii  SuljJwnnas.     XaC,lI,,S(  ),]ip. 

Sulpliovinatc  <»l"  sndium  is  pivjKircd  l)y  mixiiii;  nlxmt  Of[ual  pnrts  of 
conc'cutrattKl  siilpluiric  acid  and  stroiiij;  alcohol,  and  hcatinj::  aitcrwanls 
by  means  of  a  water-bath  ;  water  is  then  adde<l,  and  cjirbonate  of  barium 
to  siitnratiou  ;  the  solution  of  sulphovinate  of  barium  is  then  exactly 
decomposed  by  a  solution  of  sulphate  of  s(Klium,and  the  filtrate  evaj)o- 
rated  to  crvstalli/ation.  It  crystal! i/es  in  lu-xauonal  tables,  is  (leli(jues- 
ccnt  and  very  soluble  in  water;  it  fuses  at  LST*^  F.,  and  is  decompaswl 
above  212°  F. ;  its  tiiste  is  pleasantly  saline  and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted  with 
weakness  of  the  tligestive  or<j:ans  and  flatulency.  The  dose,  a.s  a  laxa- 
tive, is  from  half  an  ounce  to  one  ounce. 

The  impurities  might  be  barium,  detecte<l  by  sulphuric  acid,  or  sul- 
phate of  sotlium,  detected  by  chloride  of  barium. 

Sodil  Tungstas.     {Tungstafe  of  Sodium.     ^^^.,W0^.) 

This  salt  has  been  introduced  as  a  preservative  of  cotton  and  other 
textile  materials  from  fire.  Tungstie  acid  consists  of  three  ecpiivalcnts 
of  oxygen  combined  with  one  of  the  metal  tungsten  ;  it  is  obtainetl  from 
the  native  tungstate  of  calcium  by  digesting  it  with  hydrochloric  acid ; 
chloride  of  calcium  is  dissolved,  and  tungstic  acid  preci[)itates.  It  is 
also  obtained  from  wolfram,  a  native  tung-state  of  manganese  and  iron, 
bv  digesting  it  iu  nitrohvdrochloric  acid,  which  dissolves  the  oxides  of 
iron  and  manganese,  and  leaves  the  tungstic  acid  as  a  yellow  powder. 
This  acid  is  quite  insoluble  in  water  and  acids,  but  dissolves  in  alkaline 
solutions.  Tungstate  of  sodium  mav  be  formed  bv  fusing  the  wolfram 
with  carbonate  of  sodium,  and  digesting  in  water,  which  dissolves  out 
the  sodium  salt,  and  on  evaporation  yields  it  iu  crystals  containing  two 
equivalents  of  water. 

The  mode  of  using  it  upon  clothing  to  be  protected  from  fire  is  as 
follows: —  . 

To  three  jjarts  of  g(XKl  (dry)  starch,  add  one  part  of  tungstate  of 
sodium,  and  use  the  starch  in  the  ordinary  way. 

If  the  material  does  not  recpiire  starching,  mix  in  the  projiortion  of 
one  pound  of  tungstate  of  sodium  to  two  gallons  of  water — well  satu- 
rate the  fabric  with  this  solution,  and  dry  it. 

The  heat  of  the  iron  in  no  way  affects  the  non-iuflammabilitv  of  the 
fabric. 

Sodil  Valerianas.     XaCjHgOg  =  124. 

Valerianate  of  sodium  is  made  by  saturating  solution  of  caiLstic  so<la 
with  valerianic  acid,  as  produced  bv  the  distillation  of  amylic  alcohol  or 
fusel  oil  frt)m  a  mixture  of  sulphuric  acid  and  bichromate  (»f  jiotassium, 
by  which  it  is  converted  into  valerianic  acid,  which  combines  with  the 
stMJa.  The  valerianate  is  obtained  dry  by  evaporation  and  fusion,  and 
being  broken,  is  in  soft  white  crystalline  ]>ieces,  very  solul)le,  deli<jues- 
cent,  with  the  odor  of  valerianic  acid,  and  a  taste  at  first  styjitic  and 
afterwards  sweetish;  it  melts  without  hjss  at  28;")°  F.,  and  c<»ncretes  on 
cooling.     Its  use  is  to  prepare  the  other  valerianates  by  double  decom- 
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position.     It  should  be  soluble  in  al)solute  alcohol.     (See  Acidum  Vale- 
rian icuvi.) 

Solution  of  Tartro- Citrate  of  Sodium. 

Tartro-citrate  of  sodium  has  been  recommended,  in  solution,  as  fur- 
nishing a  more  permanent  and  cheaper  purgative  lemonade  than  the  justly 
celebrated  citrate  of  magnesium.  I  have  had  but  little  ex])erience  with 
it,  but  propose  the  following  a-s  a  practicable  formula  for  its  prej)aration : — 

Take  of  Tartaric  acid 3\i- 

Bicarbonate  of  sodium '^vi^s  or  q.  s. 

Water f^xsa. 

Dissolve  the  acid  in  the  water,  and  add  the  sodium  salt  till  it  is  nearly 
neutral,  then  filter  and  add — 

Simple  syrup f.*iss. 

Tincture  of  fresh  lemon  peel         .        .  f3ss. 

And  lastly — 

Citric  acid, 

Bicarbonate  of  sodium,  of  each      .        .        .         5j- 

Cork  and  bottle  immediately  and  securely.  Dose,  one  bottle,  as  a 
cathartic. 

Sodii  Citro-Tartras  Effervescens,  Ph.  Br. 

Take  of  Bicarbonate  of  sodium 17  parts. 

Citric  acid (i      " 

Tartaric  acid  .......       8      " 

]\Iix  them  and  heat  to  200°  F.  to  220°  F.  until  the  particles  aggregate 
to  a  granular  condition.     It  should  be  kej^t  in  well-closed  bottles. 

Group  3.     Lithium  Salts. 

Lithii  benzoas,  \AC-,Y{^0.,.     By  saturating  benzoic  acid  with  carbonate  of  lithium. 
Lithii  bromidum,  LiBr.     By  saturating  hydrobromic  acid  with  carbonate  of  lithium. 
Lithii  carbonas,  LL/'O..,.     By  precipitating  the  chloride  with  carbonate  of  ammonium, 
Lithii  citrate,  LioCgHjO,.     By  saturating  citric  acid  with  carbfmate  of  litliium. 
Lithii  salicylas,  2LiC7H503H20.     By  heating  salicylic  acid  with  carbonate  of  lithium 
and  water. 

Lithium.     Li  =  7. 

This  is  a  rare  metal  resembling  sodium,  which  floats  on  rock  oil, 
and  is  the  lightest  of  all  known  solids.  Sp.  gr.  .5986.  It  belongs 
to  the  class  of  alkalies,  as  its  carbonate  is  soluble  and  has  an  alkaline 
reaction. 

Lithium  exists  in  small  quantities  in  the  minerals  .spodumene  or  tri- 
phane,  petalite,  and  lepidolite,  but  the  most  abundant  source  of  it  has 
been  a  native  phosphate  triphylene,  found  in  Bavaria,  consisting  of 
phosphates  of  iron,  manganese,  and  lithium.  This  mineral  is  dissolved 
in  h\'drochloric  acid,  the  iron  peroxidized  by  NO3,  the  solution  diluted, 
and  the  phosphate  of  iron  thrown  down  by  ammonia.  The  manganese 
is  removed  by  HgS,  and  the  filtered  liquid  on  evaporation  calcined  and 
treated  with  alcohol,  w^hich  takes  up  the  chloride  of  lithium.  This 
source  of  lithium  is  said  to  be  now  exhausted.     It  is  also  prepared  from 
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Icpulolito  or  litliiuni  iiiic:i,  in  wliicli  it  is  nssfx^attHl  witli  silica,  almnina, 
and  potash,  ami  iVoin  tlio  waters  of  Krciiziiach,  in  Prnssia,  and  of  trr- 
tain  niincral  s|)rinL::s  of  ]?adi'U. 

All  the  salts  oi"  litliiiuii  iin|)art  a  red  color  to  flame,  similar  to  that 
from  strontinm  ;  sodium  hides  this  color.  The  donl)le  ]>hosj)hat(' of 
lithium  an<l  sodium  is  a  vi'rv  insoluhlo  salt,  re(|uiriui>:;  1400  parts  of 
water  at  ol^*^  F.  for  solution  ;  hence,  phosphate  of  sodium  is  used  ;is  a  test 
for  its  soluhle  salts. 

Lithil  Benzoax,  U.  S.  P.     (Brnzoafe  of  Lilhium.     JA(\U,(\  =  128.) 

This  salt  can  l)e  j)repar(sl  l)y  heatin<>;  to<:;ether  1  oz.  of  carbonate  of 
lithium,  0  oz.  of  water,  and  addint;  3.V  oz.  of  benzoic  acid,  or  until  elTcr- 
vescenee  ceiuses ;  it  is  then  to  be  liltered  and  evaporated.  The  yield  is 
about  e(|ual  to  the  benzoic  acid  emj)loye(l. 

A  white  jHiwder,  or  small,  shining-  scales,  permanent  in  the  air,  cnlor- 
less,  or  havino;  a  faint  benzoin-like  odor,  of  a  coolinji;  and  sweetish  tiuste, 
and  a  i'aiiitly  acid  reaction.  Soluble  in  4  })arts  of  water  and  in  12  j)arts 
of  alcohol  at  15°  C.  (o9°  F.) ;  in  2.0  parts  of  boilinjx  water,  and  in  10 
parts  of  boilinir  alcohol.  When  heated,  the  salt  I'uses ;  at  a  higher 
temperature  it  chai-s,  emits  inflannnable  va])ors  having;  a  benzoin-like 
odor,  and  finally  leaves  a  black  residue  of  an  alkaline  reaction,  which 
imparts  a  crimson  color  to  a  non-lumincnis  flame.  On  mixini::  the 
a([ueous  solution  with  a  dilute  solution  of  ferric  suli)hate,  a  Hesh-colored 
precipitate  is  ])roduced.  If  the  benzoic  acid  be  separated  from  the  salt 
bv  ])recipitation  with  diluted  nitric  acid,  and  thoroug;hly  washed,  it 
should  respond  to  the  tests  of  purity  mentioned  under  Acidiim  Bcnzoi- 
cum. 

On  dissolving-  the  residue,  left  on  i<ii;nition,  in  diluted  hydrochloric 
acid,  and  ev^^poratin<i::  the  filtered  solution  to  dryness,  1  part  of  the  resi- 
due should  be  completely  soluble  in  8  parts  of  absolute  alcohol,  which, 
when  it>:nited,  should  burn  with  a  crimson  flame,  and  the  a<ldition  of  an 
e(|ual  volume  of  strono-er  ctlun'  to  the  alcoholic  solution  should  produce 
no  precipitate  (salts  of  alkalies).  On  dissolvino;  another  portion  of  the 
residue  in  a  small  quantity  of  Avater,  the  solution  should  ])roduce  no 
precipitate  with  test-solution  of  oxalate  of  ammonium  (salts  of  alkaline 
earths).  The  aqueous  solution  should  remain  unaffected  by  hydrosul- 
phiu-ic  acid  or  sulphide  of  ammonium  (absence  of  mt'tals). 

Lithil  Bromidum,  U.  S.  P.     {Bromide  of  Lithium.     LiBr  =  86.8.) 

])roiiii(le  of  lithium  shoidd  be  kept  in  well-sto])])ed  bottles. 

This  salt  is  easily  prepared  by  neutralizinjx  hydrobromic  acid  with 
carbonate  of  lithium,  and  evaporatintz; ;  but  a  more  economical  method 
is  bv  decompfxinir  lithium  carbonate  with  bromide  of  iron. 

Jh'omide  of  lithium  is  considered  as  the  most  valuable  of  the  bromides 
in  the  treatment  of  ej)ile])sy.  It  contains  92  ])er  cent,  of  broiuine,  and 
is  the  most  solubh;  of  the  bromides.  The  ordinary  dose  is  from  o  to  10 
grains;  but  is  occasionally  prcscrilx'd  in  much  laruer  doses. 

A  white,  trranular  salt,  very  deli<juescent,  odorless,  havinjj^  a  very 
sharp,  somewhat  bitter  taste,  and  a  neutral  reaction.     Very  soluble  in 
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w^ter  and  in  alcohol.  At  a  low  red  heat  the  salt  fnses,  and  at  a  higher 
heat  it  is  slowly  volatilized.  A  fragment  of  the  salt  imparts  a  crimson 
color  to  a  non-lftminous  flame.  If  disulphide  of  carbf)n  be  })oiircd  into 
a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and  the 
whole  agitated,  the  disuljjhide  will  acquire  a  yellow  or  yellowish-browu 
color  without  a  violet  tint. 

1  part  of  the  salt  should  be  completely  soluble  in  3  parts  of  absolute 
alcohol,  and  the  addition  of  an  equal  volume  of  stronger  ether  to  the 
alcoholic  solution,  should  produce  no  precipitate  (salts  of  alkalies).  On 
dissolving  a  portion  of  the  salt  in  a  small  quantity  of  water,  the  solution 
should  produce  no  precipitate  with  test-solution  of  oxalate  of  ammonium 
(salts  of  alkaline  earths).  The  aqueous  solution  should  remain  unaffected 
by  hvdrosulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals). 

Lithii  Carbonas,  U.  S.  P.     [Carbonate  of  Lithium.     Li2C03  =  74.) 

Carbonate  of  lithium  is  slowly  precipitated  from  a  solution  of  chloride 
by  the  addition  of  carbonate  of  ammonium  in  excess ;  it  is  then  washed 
with  alcohol  and  dried. 

In  the  year  1843,  Alexander  Ure,  of  London,  drew  attention  to  an 
observation  of  Lipowitz,  that  a  solution  of  carbonate  of  lithium  exerts 
a  remarkable  solvent  power  upon  uric  acid,  and  suggested  that  advantage 
might  be  taken  of  this  fact  by  injecting  into  the  bladder  such  a  solution, 
with  a  view  to  dissolve  or  disintegrate  uric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration 
internally  in  cases  of  gouty  diathesis  and  chronic  gout.  The  atomic 
isveight  of  this  alkali  being  very  low,  it  possesses  a  proportionate  satu- 
rating power  upon  acids,  and  it  has  been  found  by  experiments  that 
carbonate  of  lithium  will  dissolve  urate  of  sodium  from  a  piece  of  gouty 
cartilage  more  efficiently  than  either  bicarbonate  of  potaasium  or  of 
sodium.  Dr.  Garrod  found  that  in  doses  of  1  to  4  grains,  dissolved  in 
water,  and  repeated  two  or  three  times  a  day,  it  produced  no  phvsio- 
logical  symptoms,  but  exerted  a  marked  influence  in  cases  ^vhere  the 
patients  were  voiding  uric  acid  gravel,  causing  the  formation  of  these 
deposits  to  diminish,  and  even  to  cease.  In  gout  it  is  found  to  diminish 
the  frequency  and  severity  of  the  attacks.     Dose,  grs.  i-iij. 

A  light,  white  powder,  permanent  in  the  air,  odorless,  having  an 
alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  130  parts  of  water 
at  15°  C.  (59°  F.),  and  in  about  the  same  proportion  of  boiling  water; 
insoluble  in  alcohol.  On  heating  a  small  quantity  of  the  salt  on  a 
platinum  loop  in  a  non-luminous  flame,  it  fuses  to  a  clear,  transparent 
bead,  imparting  a  crimson  color  to  the  flame.  The  salt  is  soluble  in 
acids  Avith  copious  effervescence. 

If  a  solution  of  the  salt  in  diluted  hydrochloric  acid  be  evaporated  to 
dryness,  the  residue  should  resjiond  to  the  tests  of  purity  mentioned,  for 
the  corresponding  residue,  under  Lithii  Benzoas. 

Lithii  Citras,  U.  S.  P.     {Citrate  of  Lithium.     U^C^U.O^  =  210.) 

Citrate  of  lithium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  dissolving  200  grains  of  citric  acid  in  warm 
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M-ator,  aildiiiLT  to  it  carhonato  of  litliiiiin  <>;nulually  until  pericctlv  dis- 
soIvihI,  and  licatiui;  tlic  solution  as  lon<^  as  ofterves(^n(*e  is  pnHiuced. 
Evaponito  l)y  stoani  or  \vati'r-l)ath  lo  a  viscid  consistence,  then  drv  it  in 
an  oven  at  a  t('ni|)cratm"c  not  exrcedini;-  '2M)°  1'^.,  j»ulveri/e  it  and  keep 
in  a  closely-titopped  bottle.  The  dose  is  the  s;une  as  that  ul'  the  car- 
bonate. 

A  white  poAvder,  deliciuescent  on  exposure  to  air,  odorless,  havincj  a 
sliuhtly  cooliiiLr,  faintly  alkaline  taste,  and  a  neutral  reaction,  Solul)le 
in  0.5  parts  of  water  at  \i'>°  C.  (5i>°  F.),  and  in  2.5  parts  of  boiIin<>; 
water;  only  sliuhtly  soluble  in  alcohol.  When  exj)osed  to  a  red  heat, 
the  salt  chars,  emits  infla;  unable  vaiXJi-s,  and  finally  leaves  a  black 
residue  having  an  alkaline  reaction,  which  imparts  a  crimson  color  to  a 
non-luminous  flaiue.  The  aqueous  solution  of  the  s;ilt,  mixed  with 
tcst-solutiou  of  chloride  of  calcium,  de])osit.s  a  white  precipitate  on 
boilintr. 

On  dissolvinjji;  the  residue,  left  on  ijjnition,  in  diluted  hydrochloric 
acid,  and  evajmratiuii:  the  tiltered  solution  to  dryness,  the  residue  should 
respond  to  the  tests  of  ])urity  mentioned  ior  the  corresponding  residue 
under  Litliii  Benzoas. 

Liiliii  Sallci/las,  U.  S.  P.     (Salicylate  of  Lithium. 

Salicylate  of  lithium  shoul<l  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  treating  3  parts  of  carbonate  of  lithium  with 
11  parts  of  salicylic  acid  mixed  in  25  j>arts  of  M'ater;  the.se  are  heated 
together  until  eti'ervescence  ceases,  then  filtered  and  evaporated.  It  may 
be  given  in  the  same  dose  as  the  last. 

A  M'hite  powder,  deli([uesc(>nt  on  exposure  to  air,  odorless  or  nearlv 
so,  having  a  sweetish  taste,  and  a  faintly  acid  reaction.  Very  solul)le 
in  water  and  in  alcohol,  ^^'ilen  strongly  heated,  the  salt  chains,  emits 
inflannuable  vai)oi's,  and  finally  leaves  a  black  residue  having  an  alka- 
line reaction,  and  imparting  a  crimson  color  to  a  non-huuinous  flame. 
On  supersaturating  the  dilute  acpieous  solution  Avith  hydrochloric  acid, 
a  bulky,  white  ])recij)itate  is  obtained,  Avhich  is  soluble  in  boiling  water, 
from  which  it  crystallizes  on  cooling;  also  soluble  in  ether ;  and  pro- 
ducing an  intense  violet  color  with  ferric  sidts. 

The  a(|ueous  solution  should  be  colorless,  and  shoidd  not  effervesce 
on  the  adtlition  of  an  acid  (absence  of  carbonate).  When  agitated  with 
15  parts  of  concentrated  sid])huric  acid,  the  salt  should  not  impart  any 
color  to  the  acid  \vithin  fifteen  minutes  (absence  of  foreign  organic 
matters). 

On  dissolvinjr  the  residue,  left  on  itrnitiou,  in  diluted  hvdrochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  the  residue  shoidd 
respond  to  the  tests  of  purity  mentioned  for  the  ('orresponding  residue 
under  Lithii  Benzoas. 
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Group  4.     Ammonium  Preparatioxs. 

Ammonii  henzoas,  NH^C^HsOj.  By  saturating  benzoic  acid  with  ammonia  water  and 
crystallizing. 

Ammonii  hronudum,  NH4Br.  By  decomposing  ferrous  bromide  with  aqua  ammonia. 
(See  lironiine  prej)arations.) 

Ammonii  carbonas,  NH4HC03.Nri4NH2C02.  By  subliming  a  mixture  of  ammonium 
chloride  and  chalk.    In  hard  translucent  pungent  masses. 

Ammonii  bicarbonas,  Xir4HC02.     White,  pulverulent,  odorless, 

Anunonii  chloridum,  yil4Cl.     From  gas  liquor. 

Anunonii  chloridum  purificatum.  By  solution  precipitating  impurities  by  (Nri^).^^ 
and  granulating. 

Anunonii  hypophosphis,  NH4H2PO2.  From  hypophosphite  of  calcium  and  carljonate 
of  annnonium. 

Ammonii  iodidum,  XH4I.    See  Iodine  preparations. 

Ammonii  et  magnesii  sulphas,  (  NIl4).jS04-|-MgS046IT20.     In  lagoons  in  Tuscany. 

Ammonii  nitras,  NH4NO3.     By  saturating  nitric  acid  with  carbonate  of  ammonium. 

Ammonii  phosphas,  (NH4)2HP04.  By  precipitating  phosphate  of  calcium  with  car- 
bonate of  ammonium. 

Anunonii  picras,  XH4C6H2(XO.,)30.     By  saturating  picric  acid  with  aqua  ammonia. 

Ammonii  sidphas,  (XH4)oS04.     Obtained  from  gas  liquor. 

Anunonii  sulphuretum,  (NH4)2S.     By  saturating  liquor  ammonia  with  H^S. 

Anunonii  valerianas,  NH4C5H9O2.     I>y  passing  XIT3  into  valerianic  acid  in  solution. 

Ammonia  aqua.     Aqueous  solution  of  gaseous  ammonia,  sp.  gr.  .959. 

Ammonia  aqua  fortior.     Aqueous  solution  of  gaseous  ammonia,  sp.  gr.  .900. 

Ammonia  acetatis  liquor.     Neutral  solution. 

Ammonia  citratis  liquor.     By  neutralizing  citric  acid  with  ammonium  carbonate. 

Ammonia  spiritus.     Alcoholic  solution  of  gaseous  ammonia. 

Ammonia  spiritus  aromaticus.  Alcoholic;  solution  of  gaseous  ammonia  with  essential  oils. 

Ammonii  Benzoas,  U.  S.  P.      {Benzoafe  of  Ammonium. 
XH^C.H.O,  =  139.) 

This  salt  is  prepared  bv  dissolving  2  troyounees  of  benzoic  acid  in  3|^ 
fluidounces  of  water  of  ammonia,  previously  mixed  with  4  fluidounces 
of  distilled  water;  evaporate  Avith  a  gentle  heat,  adding  water  of  ammo- 
nia if  necessaiy,  to  maintain  a  slight  excess  of  ammonia ;  set  it  aside  to 
eiystallize,  and  dry  the  crystals  without  heat. 

In  common  with  benzoate  of  sodium,  it  has  been  used  in  gout,  also 
as  an  antispasmodic,  though  in  the  latter  case  the  activity  may  be  due 
to  the  empyreumatic  oil  Avhich  it  retains.  A  correspondent  of  the 
London  Lancet  recommends  it  in  anasarca  with  albuminuria  following 
scarlatina.  The  dose  for  a  child  of  six  years  was  5  grains  three  times 
a  day. 

Thin,  white,  four-sided,  laminar  crystals,  permanent  in  the  air,  hav- 
ing a  slight  odor  of  benzoic  acid,  a  saline,  bitter,  afterwards  slightly 
acrid  taste,  and  a  neutral  reaction.  Soluble  in  5  parts  of  ^\"ater  and  in 
28  i)arts  of  alcohol  at  15°  C.  (59°  F.);  in  1.2  parts  of  boiling  water 
and  in  7.6  parts  of  boiling  alcohol.  When  strongly  heated,  the  salt 
molts,  emits  vapors  having  the  odor  of  ammonia  and  of  benzoic  acid, 
and  is  finally  Avholly  dissipated.  The  aqueous  solution  of  the  salt, 
wlien  heated  with  potassa,  evolves  ammonia.  On  mixing  the  aqueous 
solution  with  a  dilute  solution  of  ferric  sul})hate,  a  flesh-colored  precipi- 
tate is  thrown  down.  If  the  benzoic  acid  be  separated  from  the  salt  by 
precipitating  with  diluted  nitric  acid,  and  thoroughly  washed,  it  should 
answer  to  the  reactions  of  purity  mentioned  under  Acidum  Benzol- 
cum. 

17 
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Ammonii  Corbonmi,  IT.  S.  P.     (Carbouafe  of  Ammonium. 
MI,HC03.NIl,NILCO2  =  157.) 

Carlu'iiato  ot"ainiiu»niiiiii  should  be  preserved  in  Wfll-.stopjK'd  bottles 
in  a  cool  place. 

Carbonate  of  ammonium  (.sos(jiiicarl)onato)  is  prepared  by  trcatiiip;  a 
mixture  of  chloride  or  suljihato  ofainnioiiiiiiii  and  chalk  (soft  carbonate 
of  calcium).  W'iien  chloride  of  aninioniuni  is  used,  chloride  of  ca lei nni 
anil  carbonate  of  anunoniuni  arc  formed  ;  the  latter,  bein*;  vcdatile, 
sublimes,  and  is  collected  in  a  colorless,  almost  transparent  sublimate, 
with  powerful  punt>ent  odor  and  acrid  taste. 

In  usintr  carbonate  of  amimtnium  for  its  direct. stimnlatinjj:  effect,  care 
shonlil  l)e  taken  that  it  is  free  from  tiic  pulverulent,  white  bicarbonate; 
and  where  it  has  deteriorated  by  the  formation  of  this  on  the  surface  of 
the  lumps,  they  should  be  scrajied  away,  and  cracked,  till  the  vitreous- 
lookin*r,  hard  jiortion  is  reached.  For  satiu'atin^  acids  in  the  formation 
of  neutral  salts,  the  bicarbonate  will  answer  a  tjcood  purj)ose. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well  known  ; 
it  is  given  in  various  modes  of  combination,  some  of  which  will  be 
noticed  nnder  the  iiead  of  Extemporaneons  Pre})arations.    Its  dose  is  gr.v. 

White,  translucent  masses,  consistin<>:  of  l)icarl)onate  (acid  carbonate) 
of  anunoniuni  and  carbamate  of  anunonium,  losing  both  annnonia  and 
carbonic  acid  gas  on  exposure  to  air,  becoming  opaque  and  finally  con- 
verted into  friable,  porous  lumps,  or  a  \\liite  powder  (acid  carl)onate  of 
ammonium).  The  salt  has  a  pnngent,  ammoniacal  odor,  free  from 
empvreuma,  a  sharp,  saline  taste,  and  an  alkaline  reaction.  Soluble  in 
4  parts  of  water  at  lo''  C.  (59°  F.),  and  in  1.5  ])arts  at  6'^°  C.  (140°  F.). 
Alcohol  dissolves  the  carbamate  and  leaves  the  acid  carbonate  of 
ammonium.  AVhen  heated,  the  salt  is  M'holly  dissijiated,  without  char- 
ring. If  the  aqueous  solution  is  heated  t(»  near  47°  C  (ll(j.(J°  F.),  it 
begins  to  lose  carl)onie  acid  gas,  and  at  88"^  C  ('190.4°  F.)  it  begins  to 
give  off  vapor  of  ammonia.  Dilute  acids  wholly  dissolve  the  salt  with 
effervescence. 

On  acidulating  the  aqueous  solution  Avith  nitric  acid,  no  turbidity 
should  be  produced  by  test-solutions  of  chloride  of  barium  (sulphate), 
or  of  nitrate  of  silver  (chloride),  nor  by  hydrosulphuric  acid  (metals). 
If  1  gm.  of  the  salt  be  supersaturated  with  diluted  snlphm-ic  acid,  then 
diluted  to  20  c.c.  with  distilled  water,  and  treated  with  a  few  drops  of 
te.st-solution  of  ]^prmanganate  of  potassium,  the  color  shoidd  not  be 
perceptibly  changed  by  standing  for  five  minutes  at  the  ordinary  tem- 
perature (al)sence  of  empyrcumatic  substances). 

To  neutralize  2.(jlG  gm.  of  carbonate  of  ammonium  should  re(|uire 
50  c.c.  f)i'  the  volumetric  solution  of  oxalic  acid. 

Jlf/drafed  Profocdrhonate  of  Arnmoninm.{'!) — Smrl/inr/  salf.s  are  fre- 
(|U('ntly  made  directly  from  the  powdered  ses(|uicarbonate,  or  from  the 
mixture  of  about  five  j)arts  of  granulated  chloride  of  anunonium  and 
seven  parts  of  carbonate  of  j)ota.ssium  with  a  little  water  of  annnonia 
and  a]t])ro]iriate  jierfinne.  The  hvdrated  protocarbonate  of  annnoniinn  is, 
however,  preferable  for  the  })urj)ose,  and  may  be  conveniently  made  by 
mixing  2  parts  of  commercial  (sesqui-)  carbonate  of  anunoniuni  in  coarse 


AMMONII    CHLORIDUM.  259 

powder  with  1  part  of  the  strongest  water  of  ammonia,  in  a  Avell-stop- 
pered  bottle,  and  stirring  tlieni  together  occasionally  for  a  week,  then 
setting  the  mass  aside  to  solidify,  after  which  it  may  be  powdered,  per- 
iumed,  and  transferred  to  pungents  for  sale. 

Ammonii  Bicarbonas.     [Bicarbonate  of  Ammonium.     NH^,HC'03.) 

By  long  exposure  to  the  air,  ])articularly  in  small  fragments,  the  scsqui- 
carbonate  loses  its  pungency,  falls  into  powder,  and,  by  the  loss  of  gaseous 
ammonia,  becomes  converted  chiefly  into  bicarbonate.  By  the  use  of  a 
small  quantity  of  water,  protocarbonate  may  be  dissolved  out  of  the 
commercial  carbonate,  and  the  less  soluble  bicarbonate  remain.  The 
use  of  this  is  as  a  milder  and  less  stimulating  diaphoretic  and  antacid. 
Dose,  gr.  X  to  'Sj. 

Ammonii  Chloridum,  U.  S.  P.     ( Chloride  of  Ammonium. 

NH.Cl  =:  53.4.) 

Muriate  of  ammonia,  sal  ammoniac,  or  chloride  of  ammonium,  was 
formerly  obtained  solely  from  sources  of  animal  origin,  but  now  is  pre- 
pared on  a  very  large  scale  from  the  ammoniacal  liquor  known  as  gas 
liquor,  derived  from  the  gas  manufactories,  and  to  a  less  extent  from  the 
bone-spirit  left  in  the  destructive  distillation  of  bones  in  making  bone- 
black.  It  is  in  white,  translucent,  fibrous  masses,  which  are  convex  on 
one  surface  and  concave  on  the  other.  It  has  a  pungent,  saline  taste, 
but  no  odor.  It  cannot  be  conveniently  powdered  by  contusion  or 
trituration,  and  is  best  reduced,  in  a  small  way,  by  dissolving,  evaporat- 
ing, and  granulating  at  a  moderate  heat.  It  is  a  very  soluble  salt,  being 
dissolved  by  less  than  3  parts  of  cold  water,  beat  sparingly  in  alcohol. 
It  is  incompatible  with  strong  acids,  which  liberate  muriatic  acid,  and 
with  alkalies,  which  disengage  ammonia,  as  in  some  of  the  processes 
"which  follow.  It  is  frequently  prescribed,  especially  by  German  prac- 
titioners, as  a  stimulating  alterative  in  catarrhs,  combined  M'ith  expecto- 
rants.    Dose,  from  gr.  v  to  xx. 

A  snow-Avhite,  crystalline  powder,  permanent  in  the  air,  odorless,  hav- 
ing a  cooling,  saline  taste,  and  a  slightly  acid  reaction.  Soluble  in  3 
parts  of  water  at  15°  C.  (59°  F.),  and  in  1,37  parts  of  boiling  water; 
very  sparingly  solul)le  in  alcohol.  On  ignition,  the  salt  volatilizes,  "with- 
out charring,  and  without  leaving  a  residue.  The  aqueous  solution  of 
the  salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia.  Test- 
solution  of  nitrate  of  silver  added  to  the  aqueous  solution  previously 
acidulated  with  nitric  acid,  produces  a  white  precij)itate  soluble  in 
ammonia. 

The  aqueous  solution  of  i  he  salt  should  remain  unaffected  by  diluted 
sulphuric  acid  (absence  of  l>riuni),  hydrosulphuric  acid,  or  sulphide  of 
ammonium  (metals),  and  aftf^r  being  acidulated  wath  hydrochloric  acid, 
it  should  not  be  rendered  tn  'bid  by  test-solution  of  nitrate  of  barium 
(sulphate).  A  1  per  cent,  aqu  »us  solution  should  not  be  rendered  blue 
by  test-solutiou  of  ferrocyanid" '  of  potassium  (u'on). 
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Ammonii  Cliloriflum  Purijicotum. 

Take  of  Chloride  of  ammonium,  in  small  pieces     .     20  troyounces. 
^^':lI('^  of  ammonia       .....')  thiidrachms. 
Water    ........       li  pints. 

Pis,-:olvo  tlio  chlorido  of  animoninin  in  tlio  water,  in  n  poivolnin  disli, 
with  the  aid  of"  heat  ;  add  the  water  ol"  aniiiionia,  and  continue  tlie  heat 
for  a  short  time;  filter  the  sohition  whik'  hot, and  evaporate  to  drvnesi*, 
with  constant  stirrin<r.  at  a  nuMleratc  heat,  until  it  <rnuiulate.s.  Chloi'ide 
of  anunoniiini,  ])urified  as  al)ov(\  may  still  contain  a  trace  of  metallic 
impurities.  The  best  metluHl  of  purification  is  to  add  to  the  solution  of 
chloride  of  auunoniuiu  (XI I J^'^,  to  a  slight  cxce.><s,  hoil  and  filter;  add 
enouo;h  pure  HCl  to  just  produce  acid  reaction  and  to  precipitate  any 
sulphur;  filter,  neutralize  with  ammonia,  evaporate  and  <rranulate. 

it  is  soluble  in  2.V  parts  of  cold  and  its  own  wei<rht  of  boiling  water, 
has  a  faiut  acid  reaction,  and  is  not  discolored  by  tannic  acid. 

■Hypophosphite  of  Ammonium.     XTTJT^jPOj. 

This  is  prepared  from  hypophosphit<j  of  calcium  and  sulphate  or 
carbonate  of  ammonium. 

Take  of  Hypophosphite  of  calcium H  nz. 

Sesquicarbonate  of  ammonium  (translucent)      .        .     7.23  oz. 
Water A  sufficient  quantity. 

Dissolve  the  calcium  salt  in  4  ]>ints  of  water,  and  the  ammonium 
salt  in  2  pints  of  water ;  mi.x  the  solutions,  drain  the  residtinij:  carbonate 
of  calcium,  and  wash  out  the  retained  solution  with  water.  The  liltrate 
should  then  be  evaporated  carefully  to  dryness;  then  di.ssolveil  in 
alcohol,  filtered,  evajjorated,  and  crystallized. 

This  salt  is  deli(|uescent  in  the  air,  very  soluble  in  alcohol  and  water, 
and,  when  carefully  heated,  evolves  ammonia,  leaving;  hydrated  hyj)<»- 
phosphorous  acid.  It  is  iLsed  for  the  same  jnirposes  as  the  other  alkaline 
hypoi)hosphites  in  a  dose  of  4  to  5  grains  three  times  a  day. 

Ammonii  et  Magnesii  Sulphas.     (XH4),2S04MgS0^6H20. 

This  salt  is  derived  from  the  lagoons  in  Tuscany,  and  is  made  in 
Kngland  in  the  ])urification  of  boracic  acid.  The  salts  jirepared  from 
this  compoinid  are  claimed  to  be  free  from  the  empyreumatic  odor  so 
perceptible  in  the  ammonium  salts  derived  from  the  ga-s  liquors. 

Ammonii  Xitras,  U.  S.  P.     [Xitrafe  of  Ammonium .     X 1 1 1XO3  =  80.) 

Nitric  acid  is  saturated  with  carlionate  of  ammonium  and  evaj>oratc<l. 
It  occurs  in  prisms,  which  are  deliquescent,  and  have  a  cooling,  saline 
taste. 

If  thrown  in  a  red-hot  crucible,  it  burns  with  a  yellow  fiame,  and 
ha.s,  therefore,  received  the  name  of  ^'  nifruyi)  fiammnnff."  When  not  too 
suddenlv  heated,  it  is  decomposed  exactly  into  2H/)  and  X/) — (»xide 
of  nitrogen,  or  '"  laughing  ga.s,"  which  is  its  principal  use. 
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It  is  given  for  similar  complaints  as  saltpetre  and  nitrate  of  sodium, 
in  doses  ranging  from  10  grains  to  2  scruples. 

Colorless  crystals,  generally  in  the  form  of  long,  thin,  rhombic  prisms, 
or  in  fused  masses,  somewhat  deliquescent,  odorless,  having  a  sharp, 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.5  part  of  water  and  in 
20  parts  of  alcohol  at  15°  C.  (59°  F.);  very  soluble  in  boiling  water 
and  in  3  parts  of  boiling  alcohol.  When  gradually  heated,  the  salt 
melts  at  165°-166°  C.  (329°-331°  F.),  and  at  about  185°  C.  (365°  F.) 
it  is  decom])osed  into  nitrous  oxide  gas  and  water,  leaving  no  residue. 
The  aqueoiLS  solution  of  the  salt,  when  heated  with  potassa,  evolves 
vapor  of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  it  emits 
nitrous  vapors. 

The  aqueous  solution,  when  acidulated  with  nitric  acid,  should  not  be 
rendered  cloudy  by  test-solution  of  nitrate  of  silver  (chloride)  or  of 
nitrate  of  barium  (sulphate). 

Ammonii  Phosj)has,  U.  S.  P.     (Phosphate  of  Ammonium. 
(NH,),HPO,  =  132.) 

Phosphate  of  ammonium  should  be  preserved  in  well-stopped 
bottles. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline  phos- 
phates. It  may  be  made  by  saturating  a  strong  solution  of  phosphoric 
acid  with  ammonia,  evaporating,  and  setting  the  solution  aside  that 
crystals  may  form ;  or  by  saturating  the  excess  of  acid  in  superphos])hate 
of  calcium  with  carbonate  of  ammonium,  and  procuring  the  salt  by 
evaporation  and  ciystallization,  previously  adding  ammonium  to  a  slight 
alkaline  reaction.  It  is  a  white  salt,  in  efflorescent,  rhombic  prisms, 
losing  water  and  ammonia,  very  soluble  in  Avater,  but  insoluljle  in 
alcohol.  It  was  formerly  much  in  vogue  as  a  remedy  for  gout  and 
rheumatism.     Dose,  10  to  40  grains. 

Colorless,  translucent,  monocliuic  prisms,  losing  ammonia  on  exposure 
to  dry  air,  without  odor,  having  a  cooling,  saline  taste,  and  a  neutral  oi 
faintly  alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.5  part  of  boiling  water,  but  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  fuses,  afterward  evolves  ammonia,  and  at  a 
bright-red  heat  is  wholly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  with  potassa,  evolves  vapor  of  ammonia.  Addition  of 
test-solution  of  nitrate  of  silver  to  the  aqueous  solution  produces  a 
canary-yellow  precipitate,  soluble  in  nitric  acid  and  in  annnonia. 

The  aqueoas  solution  should  remain  unaffected  by  sul])hide  of  ammo- 
nium, or,  after  being  acidulated  with  hydrochloric  acid,  by  hydrosul- 
phuric  acid  (absence  of  metals),  or  by  test-solution  of  chloride  of  barium 
(suli)hate).  When  acidulated  with  nitric  acid,  it  should  not  be  rendered 
turoid  by  test-solution  of  nitrate  of  silver  (chloride). 

2  gm.  of  the  salt,  dissolved  in  water  and  precipitated  with  test-mixture 
of  magnesium,  yields  a  crystalline  precipitate,  Avhich,  when  washed 
Avith  diluted  water  of  ammonia,  dried,  and  ignited,  should  weigh 
1.68  gm. 
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Ammonii  Picras.    {Picrate  of  Ammonium.     ( 'arhazotate  of  Ammonium. 

NH,CyL(X(),)3(X) 

Picrato  of  amnioiiinni  is  ]ir(^paro(l  l)v  iicutraliziiiQ:  piorio  acid  Avith 
aqua  aiiiiii«)iiia.  It  is  prcfrnvd  to  the  pota.'^^iiim  s;ilt  on  aocount  ol' 
jijivattT  sohihility,  ami  is  less  likely  to  explode.  It  ha.s  been  recom- 
mended ius  a  substitute  tor,  and  an  adjuvant  to,  quinia  in  the  treatment 
of"  intermittent  fever.  Dose,  from  i  to  5  of  a  grain,  u.sually  given 
in  pills. 

Am7nonii  Sulphas,  U.  S.  P.     {Sulphate  of  Ammonium,. 
(NH,),SO,  =  132.) 

This  salt,  ^vhieh  is  seldom  met  with  in  the  shops,  is  now  manu- 
faetured  on  a  large  scale  both  in  Philadelphia  and  in  Xew  York,  from 
the  washinirs  of  coal-y-as.  It  is  a  verv  solul)le  salt,  chieflv  i)roduced 
from  the  otherwise  useless  residuary  licpiids  obtained  from  the  gas- 
works, and  is  chietly  consumed  in  the  manufacture  of  annnonia  alum 
and  of  ammonia  on  a  large  scale.  It  is  also  available  for  the  j)repara- 
tion  of  carbonate  of  ammonium  and  the  solutions  of  caustic  ammonia, 
though  it  is  said  to  impart  to  these  products  a  more  enipyreumatic  odor 
than  the  muriate. 

Colorless,  transjxirent,  rhombic  prisms,  permanent  in  the  air,  odorle&s, 
having  a  sharp,  saline  tiiste,  and  a  neutral  reaction.  Soluble  in  1.3  parts 
of  water  at  15°  C.  (59°  F.),  and  in  1  jxirt  of  boiling  water;  insoluble 
in  absolute  alcohol,  but  slightly  soluble  in  alcohol  of  sp.  gr.  O.SIT. 
When  heated  to  about  140°  C.  (284°  F.),  the  salt  fuses,  is  gradually 
decomposed,  and  on  ignition  is  wholly  dissipated.  The  aqueous  solution 
of  the  salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia. 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

A  1  per  cent,  solution  of  the  salt  should  not  be  blackened  by  test- 
solution  of  sulphide  of  ammonium  (lead  and  iron),  nor,  when  acidulated 
with  nitric  acid,  should  it  be  rendered  more  thau  opalescent  by  test- 
solution  of  nitrate  of  silver  ^limit  of  chloride). 

Ammonii  Sulphuretum.     {Sulphide  of  Ammonium.     ITijdrosulphale  of 
Ammonium.     (NHJ^So  ^  G8  ;  A(jua.) 

AVater  of  ammonia  saturated  with  hydrosul])hin-ic  acid  g-as. 

It  is  a  yellowish  liquid,  <^f  a  disagreeable  i'ctid  smell,  which  is  much 
used  in  analytical  chciiiistrv  for  the  detection  of  some  of  the  metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose  of 
five  or  six  drops  largely  diluted  with  water. 

It  has  also  been  ap])licd  to  the  removal  of  m'tric  acid  stains,  with 
some  caustic  potassa,  scraj)ing  off  the  colored  portion  and  washing  with 
a  verv  dilute  II.,S()..  Callous  and  indurated  skin  mav  be  removed  in  a 
similar  manner. 

It  shi>uld  not  prcKJuce  a  precipitate  with  sulphate  of  magn&sium 
(absence  of  free  annnonia). 
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Ammonii  Valey^ianas,  U.  S.  P.     ( Valerianate  of  Ammonium. 

Take  of  valerianic  acid 4  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vessel,  of  chloride  of  ammonium, 
in  coarse  powder,  and  an  equal  weight  of  lime,  previously  slak(;d  and 
in  powder,  obtain  gaseous  ammonia,  and  cause  it  to  pass,  first  through 
a  bottle  filled  with  pieces  of  lime,  and  afterwards  into  the  valerianic 
acid,  contained  in  a  tall,  narrow  glass  vessel,  until  the  acid  is  neutralized. 
Then  discontinue  the  process,  and  set  the  vessel  aside,  that  the  valerianate 
of  ammonium  may  crystallize.  Lastly,  break  the  salt  into  pieces,  drain 
it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a  well- 
stopped  bottle. 

Valerianate  of  ammonium  is  a  white  salt  in  the  form  of  quadrangular 
plates,  having  the  disagreeable  odor  of  valerianic  acid,  and  a  sharp, 
sweetish  taste.  It  deliquesces  in  moist  air,  but  effloresces  in  a  dry  atmos- 
phere, and  is  very  soluble  in  water  and  in  alcohol.  It  is  decomposed 
by  potassa  A\'ith  evolution  of  ammonia,  and  by  the  mineral  acids  with 
separation  of  the  valerianic  acid,  which  rises  to  the  surface  in  the  form 
of  an  oil. 

This  preparation  was  introduced  in  the  edition  of  1860.  The  formula 
is  an  improvement  on  that  of  B.  J.  Crew,  by  which  the  gaseous  acid 
and  volatile  alkali  were  brought  together,  so  as  to  crystallize  in  a  receiver. 
Few  remedies  have  had  so  large  a  share  of  poj^ularity,  for  several  years 
past,  as  this  diffusible  stimulant  and  antispasmodic.  It  is  used  in  neu- 
ralgia, hysteria,  and  other  nervous  diseases,  in  a  dilute  solution,  proj^osed 
by  Pierlot  and  published  under  another  head  ;  and  also  more  recently 
in  the  form  of  elixir  of  valerianate  of  ammonium. 

Colorless,  or  white,  quadrangular  i^lates,  deliquescent  in  moist  air, 
having  the  odor  of  valerianic  acid,  a  sharp  and  sweetish  taste,  and  a 
neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  heated, 
the  salt  fuses,  gives  off  vapor  of  ammonia  and  of  valerianic  acid,  and 
is  finally  dissipated  without  leaving  a  residue.  The  aqueous  solution, 
if  heated  with  potassa,  evolves  vapor  of  ammonia,  and,  if  supersaturated 
with  sulphuric  acid,  separates  an  oily  layer  of  valerianic  acid  on  the 
surface.  If  this  mixture  be  neutralized  M'ith  ammonia,  the  clear  liquid 
should  not  be  rendered  deep  red  by  test-solution  of  ferric  chloride 
(absence  of  acetate).  The  aqueous  solution,  when  acidified  by  nitric 
acid,  should  not  be  precipitated  by  test-solution  of  nitrate  of  barium 
(sulphate),  nor  of  nitrate  of  silver  (chloride). 

Aqua  Ammonice,  U.  S.  P. 

An  aqueous  solution  of  ammonia  (NHg  =  17)  containing  10  per  cent, 
by  weight  of  the  gas. 

Water  of  ammonia  should  be  kept  in  glass-stopped  bottles,  in  a  cool 
})lace. 

Solution  of  ammonia  (spirits  of  hartshorn)  and  stronger  solution  of 
ammonia  are  ol)tained  from  chloride  of  ammonium  by  the  action  of 
quicklime,  which,  combining  with  the  acid  liberates  the  caustic  alkali 
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in  the  lunn  of  o-ns,  2XH/1-f-Ca2HO  =  CaCl2+2H20  +  2NII.j.  The 
ga.s  is  jKissul  hy  suitahU'  (•(juti-ivances  into  water,  whicli  absorbs  it  with 
avidity,  csitecially  it'  ivtriijt'rattKl. 

The  nsnal  coninu'iviMl  strcniith   is  soinowhat  below  that  of  tlie  offie- 
inal  anutt  aiiiinun'uv,  whieh  lias  the  s[).  \^\'.  .UO'J.     The  stron<:;est  marks 
flOO,  and  eontains   28   per   cent,   of  the  pM^.     It  shoidd   be    haiidled 
with  great  eantion    in  warm  weather,  serious  accidents  being  liable  to 
occiu'  from  its  sudden  and  violent  etVervescence.     l>oth  of  these   ]>rej)- 
arations  are  iisal  externally,  the  latter  rarely,  in  various  con»l)inations 
for  ininiediate  vesication.     They  arc  to<>  canstic  to   be  given   by   the 
stomach  unless  largelv  diluted  and  inodiiicd  bv  emollient  or  nmcilagin- 
ous  exeipients.     The  dose  of  the  oflicinal  atjua  ammonite  (not  fortior),    J 
or  of  spiritus  anmionia",  is  tlx  to  xxx.     Several  liniments  and  lotions,   I 
introduced  under  the  ai)propriatc  lieads,  contain  one  or  other  of  these  " 
preparations. 

A  colorless,  transparent  liquid,  of  a  very  ])ungent  otlor,  an  acrid, 
alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  0.959  at  15°  C. 
(59"  F.).  It  is  completely  volatilized  by  the  heat  of  a  watcr-batli.  On 
bringing  a  glass  rtid  dii)i)ed  into  hydrochloric  acid  near  the  licpiid,  dense, 
white  fumes  are  evolved. 

On  supersaturating  water  of  ammonia  with  diluted  sulphuric  acid, 
no  em])vreumatic  odor  slioidd  be  developed.  A\'ater  of  anunonia  should 
remain  clear  or  be  at  most  only  faintly  clouded  when  mixed  with  5 
times  its  volume  of  lime-nater  (only  minute  traces  of  carbonic  ac-id). 
When  supersaturated  with  nitric  acid,  the  li(piid  should  remain  clear  on 
the  addition  of  test-solution  of  chloride  of  barium  (sulphate),  or  of 
nitrate  of  silver  (cldoride).  Either  before  or  after  neutralization  \\\{\\ 
nitric  acid,  it  shoidd  not  be  affected  by  hydrosuljjhuric  acid  (metallic 
impurities).  Test-solution  of  oxalate  of  ammonium  should  jiroduce  no 
cloudiness  (calcium). 

To  neutralize  8.5  gm.  (or  8.9  c.c.)  of  water  of  anunonia  shoidd 
require  50  e.c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonia  Fortior,  U.  S.  P.     {Strom/er  Water  of  Ammonia.) 

An  aqueous  solution  of  anunonia  (XH3=17)  containing  28  per  cent, 
bv  weiiiht  of  the  <2;as. 

Stronger  water  of  anunonia  should  be  kept  in  strong  glass-stoppered 
bottles,  not  completely  tilled,  in  a  cool  |)lace. 

A  colorless,  transparent  licpiid,  of  an  excessively  piuigent  odor,  a  very 
acrid  and  alkaline  tiiste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  0.900 
at  1  5^  C.  (59^^  F.). 

It-  reactions  of  identity  and  purity  are  the  same  as  those  of  arjua 
ammonia. 

To  neutralize  3.4  gm.  (or  .').9  c.c.)  of  stronger  water  of  ammonia 
should  reiiuirc  5G  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonii  Acetatis,  U.  S.  P.    {Solution  of  Acetate  of  Ammonium.) 

{Spirit  of  Mindcrerus.) 

Dilnted  acetic  acid,  one  hundred  parts       .         Tin 

Carbonate  of  animoiiium     ....         A  sullicient  {quantity. 
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Add  a  sufficient  quantity  of  carbonate  of  ammonium  gradually  to  the 
diluted  acetic  acid,  until  it  is  neutralized. 

Tliis  preparation  sliould  be  freshly  made,  when  required  for  use. 

Solution  of  acetate  of  ammonium  may  also  be  prepared  in  the  follow- 
ing manner  : — 

Carbonate  of  ammonium,  ten  parts 10 

Acetic  acid,  t\venty-eic,'ht  parts  .......  28 

Distilled  water,  one  hundred  and  fort}--two  parts     .         .         .         142 

Dissolve  the  carbonate  of  ammonium  in  eight}'-  (80)  parts  of  distilled 
water,  and  filter  the  solution.  To  the  acetic  acid  add  sixty-two  ((32) 
parts  of  distilled  water.  Keep  the  solutions  in  separate,  Avell-stopped 
bottles,  and  when  st>lution  of  acetate  of  ammonium  is  to  be  disjjcnsed, 
weigh  equal  quantities  of  each  solution  and  mix  them. 

A  clear,  colorless  licjuid,  free  from  empyreuma,  of  a  mildly  saline 
taste,  and  a  neutral  or  slightly  acid  reaction.  Sp.  gr.  1.022.  It  is 
whcjlly  volatilized  by  heat.  When  heated  with  potassa,  it  evolves  vapor 
of  ammonia,  and,  when  heated  with  sulphuric  acid,  it  gives  out  vapor 
of  acetic  acid.  It  should  not  be  darkened  by  hydrosulphuric  acid  or 
sulphide  of  ammonium  (absence  of  metals).  It  contains  about  7.o  per 
cent,  of  acetate  of  ammonium. 

The  result  of  ten  years'  experience  is  that  the  second  process  is  the 
more  desirable  one  as  furnishing  at  once  a  reliable  preparation,  while 
the  first  requires  time  to  await  the  reaction  and  test  the  solution. 

Liquor  Ammonii  Citratis,  Ph.  Br.     (Solution  of  Citrate  of  Ammonium.) 

This  solution  is  directed  to  be  made  by  neutralizing  3  ounces  (avoir.)  of 
citric  acid,  dissolved  in  1  pint  of  distilled  water,  with  2^  ounces  of  strong 
solution  of  ammonia,  or  a  sufficient  quantity-.  This  solution  should  be 
neutral  to  both  blue  and  red  litmus  papers,  and  should  not  be  discolored 
by  solution  of  sulphide  of  ammonium.  It  is  used  for  the  same  purposes 
as  solution  of  acetate  of  ammonium,  in  doses  of  2  to  4  fluidrachms. 

Spiritus  Ammonia,  U.  S.  P.      {Spirit  of  Ammonia.) 

An  alcoholic  solution  of  ammonia  (NHg^^  17)  containing  10  per  cent., 
by  weight,  of  the  gas. 

Stronger  water  of  ammonia,  45  parts ;  alcohol,  recently  distilled,  and 
which  has  been  kept  in  glass  vessels,  a  sufficient  quantity ;  pour  the 
stronger  water  of  ammonia  into  a  flask  connected  with  a  McU-cooIed 
receiver,  into  which  80  ]xu'ts  of  alcohol  are  introduced.  Heat  the  flask, 
carefidlv  and  very  gradually,  to  a  temperature  not  exceeding  60°  C. 
(140°  F.),  and  maintain  at  that  temperature  for  al)out  ten  minutes. 
Then  disconnect  the  receiver,  and,  having  ascertained  the  ammoniacal 
strength  of  the  contents  by  means  of  the  volumetric  solution  of  oxalic 
acid,  add  enough  alcdhol  to  make  the  product  contain  10  i)cr  cent,  of 
ammonia.      Keep  the  product  in  glass-stoppered  bottles  in  a  cool  place. 

A  colorless  liquid,  having  a  strong  odor  of  ammonia,  and  a  specific 
gravity  of  about  0.810.  \\'hen  diluted  Avith  water,  it  should  respond 
to  the  tests  and  reactions  mentioned  underwater  of  ammonia  (see  Aqua 
Ammoniac). 
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8,5  <;ni.  spirit  of  aininoiiia,  diluti'd  with  distilled  Mater,  should  rc- 
(luiiv,  i'or  coinploto  nciitraHzatiou,  50  c.c.  of  tlie  vohiiiietric  st)hitiou  of 
oxaHc  ai'itl. 

Spiritiis  Ammonia  Aromaiicus,  U.  S.  P.    {Aromatic  Spirit  of  Ammonia.) 

Carbonate  of  ainmoiiiiiin,  forty  parts 40 

^^'ater  of  ammonia,  one  hundred  parts        .....  100 

Oil  of  lemon,  twelve  parts 12 

Oil  of  lavender  flowers,  one  part 1 

Oil  of  pimenta,  one  part         ........  1 

Alcohol,  reeently  distilled,  and  which  hijs  been  kept  in  glass 

vessels,  seven  hundred  ])arts       . 700 

Distilled  water,  a  suflicient  quantity 


To  make  one  thousand  jiarts lOlK) 

To  the  water  of  ammonia,  contaiuod  in  a  flask,  add  140  jiarts  of  dis- 
tilled water,  and  afterward  the  carbonate  of  ammonia  reduced  to  a 
moderately  fine  powder;  close  the  flask,  and  agitate  the  contents  until 
the  carbonate  is  dissolved.  Weigh  the  alcohol  iu  a  tared  flask  of  suit- 
able capacity,  add  the  oils,  then  gradually  add  the  solution  of  carbonate 
of  ammonia,  and  afterward  enough  ilistilled  water  to  make  the  product 
weigh  1000  parts,  l^astly,  filter  the  liquid  through  paper  iu  a  well- 
covered  funnel.     Keep  the  product  in  a  cool  place. 

A  nearly  colorless  liquid  Avhen  freshly  prepared,  gradually  ac(]uiring 
a  slightly  darker  tint,  of  an  aromatic,  j)ungeut,  ammoniacal  odor,  and 
having  a  sj)ecific  gravity  of  about  0.885. 

Aromatic  s])irit  of  ammonia  is  one  of  the  preparations  that  can  be 
easily  prepared  in  the  shop.  In  the  process,  ^\q.  commercial  carbonate 
IS  changed  into  the  neutral  carbonate  by  the  addition  of  aqua  aunnouia 
in  slight  excess. 

Few  of  our  medicines  have  a  wider  aiitl  nujre  useful  sphere  than  this 
well-known  antacid  and  stimidant;  cond)ined  with  tinctures  and  other 
neutral  preparations,  it  is  found  to  add  to  their  dilfusibility,  while  in 
doses  of  from  i^^xx  to  f5j,  it  meets  some  very  common  indications  iu  dis- 
ease. 

Group  5.    Silver  Co.mpounds. 
Argcntum.     [Silver.    Ag  =  107.7.) 

This  well-known  metal  \?.  found  most  abundantly  as  sidphuret  ooni- 
onied  with  copper,  lead,  and  antimony;  the  argentiferous  galena,  which 
furnishes  litharge,  is  the  most  abundant  source  of  silver. 

Its  piiysical  properties  are  .suiliciently  familiar.  It  is  very  malleable 
and  ductile;  its  hardness  is  between  that  of  co])per  and  gold;  sp.  gr. 
10,475  to  10.500, 

Silver  is  freely  .soluble  in  nitric  acid,  and  dis'^olves  in  sulphuric  acid  by 
the  aid  of  heat.  Its  surface  is  raj^idly  tarnished  by  sul])huretted  hydrogen. 
Its  nitric  acid  solution  should  be  nearly  colorle.S'^,  and  when  treated  with 
an  excess  of  chloride  of  sodium  should  giv(^  a  white  pre<'i])ifate  entirely 
.soluble  in  aunnouia ;  the  liquor  filtered  from  the  precipitate  with  excess 
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of  HCl  should  not  be  discolored  by  sulphuretted  hydrogen.  The  alka- 
line (carbonates,  oxalates,  and  lerrocyanides  precipitate  sohitions  of  silver 
white;  the  alkaline  arsenites  and  phosphates  yellow;  the  arseniates 
red;  the  fixed  alkalies  brown — on  the  surface  of  metallic  copper  or 
zinc  it  is  thrown  down  as  pure  silver.  All  silver  salts  are  more  or  less 
blackened  by  the  influence  of  light,  hence  their  ase  in  photography. 

Argenti  chloridiim,  AgCl.     White,  curdy  precipitate,  changing  color. 

Argent!  cyanidum,  AgCN.     A  white,  odorless,  tasteless,  insohible  powder. 

Argenti  iodidum,  Agl.     Pale  yellow,  little  soluble  in  ammonia. 

Ai'genti  nitras,  AgNOj,  (crystals).     Colorless,  soluble  in  water ;  staining  the  skin. 

Argenti  nitras  dilutus.     Equal  parts  AgNOg  and  KNOj. 

Argenti  nitras  fusus.     In  sticks,  usually  wrapped  in  paper. 

Argenti  oxidum,  Ag.^0.     An  olive-brown  insoluble  powder ;  soluble  in  ammonia. 

Argenti  Chloridum.     AgCl  =  143. 

When  a  silver  salt  is  brought  in  contact  with  mm-iatic  acid,  or  a 
solution  of  a  chloride,  the  result  is  always  a  white,  curdy  precipitate  of 
chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but  dissolves  freely, 
Avithout  residue,  in  ammonia.  These  characteristics  have  made  chlorine 
the  most  available  and  delicate  test  for  the  soluble  salts  of  silver. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  diseases, 
in  doses  from  1  to  3  grains  several  times  a  day. 

Argenti  Cyanidum,  U.  S.  P.     AgCN  =  133.7. 

Cyanide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  pro- 
tected from  light. 

This  salt  is  directed  as  a  secondary  process  for  preparing  diluted 
hydrocyanic  acid. 

A  white  powder,  permanent  in  diy  air,  but  gradually  turning  brown 
by  exposure  to  light ;  odorless  and  tasteless,  and  insoluble  in  water  and 
alcohol.  Insoluble  in  cold,  but  soluble  in  boiling,  nitric  acid,  M'ith 
evolution  of  hydrocyanic  acid ;  also  soluble  in  water  of  ammonia,  and 
in  solution  of  hyposulphite  of  sodium.  When  heated  the  salt  fuses, 
gives  ofl:'  cyanogen  gas,  and,  on  ignition,  metallic  silver  is  left. 

Argenti  Iodidum,  U.  S.  P.     {Iodide  of  Silver.     Agl  ■=  234.3.) 

Iodide  of  silver  should  be  kej)t  in  dark,  amber-colored  vials,  pro- 
tected from  light. 

It  is  a  pale-yellow  precipitate,  caused  in  solution  of  silver  by  hydri- 
odic  acid  or  iodides;  insoluble  in  nitric  acid,  and  nearly  insoluble  in 
ammonia. 

It  lias  been  used  in  similar  complaints  to  those  in  which  the  chloride 
is  prescribed,  when  the  modified  efiPect  of  an  iodide  is  desired.  The 
dose  is  1  or  2  grains. 

A  heaN-y,  amorphous,  light-yellowish  poAvder,  unaltered  by  light  if 
pure,  but  generally  becoming  somewhat  greenish-yellow,  without  odor 
and  taste,  and  insoluble  in  water,  alcohol,  diluted  acids,  or  in  solution 
of  carbonate  of  ammonium.  Soluble  in  about  2500  ])arts  of  stronger 
water  of  ammonia.     When  heated  to  about  400°  C.  (752°  F.),  it  melts 
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to  a  dark-red  liquid,  uliidi,  <ui  I'oolinp;,  coiiiicals  to  a  soft,  yellow, 
sliirlitlv-transliU'eiit  ina><s.  W'hru  mixed  with  v.ater  of  aiiiinonia,  it 
turns  wliiti',  hut  regains  its  yellowish  eolor  hv  washin<»;  with  water.  It 
is  dissolved  hy  an  acjueous  soliuion  of  cyanide  of  potassium,  and  the 
resultin;;-  solution  yields  a  hlack  itrccipitatc  with  hydrosulphuric  aci;l  or 
suljihide  of  ammonium.  If  a  small  (juantity  of  chlorine  water  be 
a^itatt'd  with  an  excess  of  the  stdt,  the  filtrate  acquires  a  dark-blue  color 
on  the  addition  of  <i:t'latini/.cd  starch. 

If  the  sidt  be  boileil  with  test-solution  of  carbonate  of  ammonium 
previously  diluted  with  an  equal  volume  of  water,  the  resulting  liltrate, 
on  being  supt-rsiiturated  with  nitric  acid,  should  uot  be  rendered  more 
than  faintly  opalescent  (absence  of  chloride). 

Argcnti  Nitras,  U.  S.  P.     (Xitrate  of  Silirr.     AgX03=  1G9.7.) 

Nitrate  of  silver  should  be  kept  in  dark  amber-colored  vials,  pro- 
tected from  the  light. 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  evaporating  the 
solution,  and  crvstallizinLT,  The  crvstals  are  anhvdrous  and  colorless. 
Its  purity  is  proven  by  preci[)itating  its  solution  in  distilled  water  with 
muriatic  acid ;  the  filtrate  on  evaporation  nnist  leave  no  residue.  It  is 
soluble  in  its  weight  of  water,  stains  the  skin  black,  and,  when  moistened 
and  applied,  acts  as  a  caustic,  which  is  its  chief  use.  The  crystallized 
article  is  preferred  for  solution,  being  less  liable  to  be  adulterated  and 
to  decompose  by  the  action  of  light,  than  the  fu.sed  and  wrai)pcd  article. 
Internally  it  is  given  in  pill  with  a  tonic  extract,  preferably  extract  of 
quassia,  as  an  astringent  and  alterative  aliecting  the  nervous  system. 
AVhen  administered  a  long  time  it  is  liable  to  staiu  the  whole  surface  of 
the  body  blue  or  lead  ccjlor.     Doso,  gr.  ];  to  gr.  j. 

Colorless,  transparent,  tabular,  rhombic  crystals,  becoming  gray  or 
grayish-black  on  exposure  to  light  in  jjresence  of  organic  matter,  odor- 
less, having  a  bitter,  Ciuistic,  and  strongly  metallic  taste  and  a  neutral 
reaction.  Soluble  in  0.8  part  of  water  and  in  20  parts  of  alcohol  at 
15°  C.  (59°  F.),  in  0.1  part  of  boiling  water  and  in  5  parts  of  boiling 
alcohol.  When  heated  to  about  200°  C.  (392°  F.),  the  salt  fuses  to  a 
faintly  yellow  liquid,  which,  on  cooling,  congeals  to  a  ])urely  white, 
crystalline  mass.  At  a  higher  temperature  the  salt  is  gradually  decom- 
posed, with  evolution  of  nitrous  vaj)ors.  An  af[ueous  solution  of 
the  salt  yields,  with  hydrochloric  acid,  a  white  precipitate  soluble  in 
ammonia. 

If  all  the  silver  be  precipitated  with  hydrochlori**  acid,  and  the  filtrate 
be  evaporated  to  dryness,  no  fixed  residue  should  be  left  (absence  of 
foreign  metallic  inqniritics). 

1  gm.  of  nitrate  of  silver,  when  com])letely  jirccipitated  by  hydro- 
chloric acid,  should  yield  0.84  gm.  of  dry  chloride  of  silver. 

Arr/enti  Nitras  Dlluiun,  U.  8.  1*.     [Diluted  Nitrate  of  Silver.) 

Nitrate  of  .silver,  fifty  parts BO 

Nitrate  of  potassium,  lifty  parts 50 

To  make  one  hundred  parts 100 
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Melt  the  salts  toi^etlier  in  a  porcelain  crucible,  at  as  low  a  temperature 
as  possible,  stirring-  the  melted  mass  well  until  it  flows  smoothly,  then 
cast  it  into  suitable  moulds. 

Keep  the  product  in  dark  amber-colored  vials,  pi'otected  from  light. 

This  preparation  is  introduced  for  the  first  time  in  the  United  States 
Pharmacopoeia,  although  a  similar  one  has  been  officinal  in  the  German 
for  some  time ;  in  its  action  it  is  milder,  and  hence  more  suitable  in  many 
cases,  than  the  stronger  article. 

A  white,  hard  solid,  generally  in  form  of  pencils  or  cones  of  a  finely 
granular  fracture,  becoming  gray  or  grayish-black  on  exposure  to  light 
in  ]iresence  of  organic  matter,  odorless,  having  a  caustic,  metallic  taste, 
and  a  neutral  reaction.  Each  of  its  constituents  retains  the  solubility 
in  water  and  in  alcohol  mentioned,  respectively,  under  argenti  nitras 
and  jiotassii  nitras. 

An  aqueous  solution  of  2  gra.  of  diluted  nitrate  of  silver,  acidulated 
Avith  nitric  acid,  when  completely  precipitated  by  hydrochloric  acid,  should 
yield  not  less  than  0.84  gm.  of  dry  chloride  of  silver.  The  filtrate, 
separated  from  the  precipitate,  Avhen  evaporated  to  diyness,  leaves  a 
residue  which  is  completely  solulile  in  water,  and  which  yields  a  white, 
crystalline  precipitate  with  a  concentrated  solution  of  bitartrate  of  sodium. 

Argenti  JSltras  Fusiis,  U.  S.  P.     [Moulded  Nitrate  of  Silver.) 

Nitrate  of  silver,  one  hundred  parts 100 

Hydrochloric  acid,  four  parts 4 

Melt  the  nitrate  of  silver  in  a  porcelain  capsule,  at  as  low  a  tempera- 
ture as  possible ;  then  add  to  it,  gradually,  the  hydrochloric  acid,  stir 
well,  and  when  nitrous  vapors  cease  to  be  evolved  pour  the  melted  mass 
into  suitable  moulds.  Keep  the  product  in  dark  amber-colored  vials, 
protected  from  light. 

It  is  thus  obtained  in  sticks  of  suitable  sizes  for  application  as  a  caus- 
tic ;  it  is,  however,  crv^stalliue  in  structure,  and  very  brittle.  When  the 
sticks  have  cooled,  they  are  wrapped  tightly  in  paper,  in  which  they  are 
sold.  The  ciwstals  are  more  economical  to  the  purchaser  from  having 
less  paper  weighed  with  them.  The  heat  applied  in  the  fusion,  and  the 
contact  with  organic  matter,  reduce  a  portion  to  the  metallic  condition, 
so  that  it  has  a  gray  color,  and  is  not  entirely  solul)le.  The  fusible 
nature  of  this  salt  enables  us  to  introduce  it  readily  into  silver  cathetere 
and  other  surgical  instruments,  and  also,  by  a  very  ready  exj)edient,  to 
point  the  sticks  and  alter  them  in  size,  thus : — 

Heat  a  half-dollar  held  in  a  pair  of  pincers  over  a  lamp,  and  apply 
to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an  angle  as  to 
give  the  requisite  sharpness ;  if  the  coin  is  hot  enough,  the  caustic  will 
fuse  at  the  point  and  take  the  shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the  admix- 
ture of  nitrate  of  potassium,  especially  with  the  fused  article ;  this 
adulteration  may  be  detected  as  described  in  the  case  of  the  crystallized 
article,  or  by  passing  a  stream  of  snl])huretted  hydrogen  into  its  solu- 
tion till  it  ceases  to  throw  down  sul|)huret  of  silver,  then  filtering  and 
evaporating;  there  should  be  no  residue.     If  17  grains  of  the  nitrate 
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are  dissolved  in  watcM",  it  slioidtl  ])r<<ij)itato  entirely  the  chlorine  of  6 
lirains  ot"  coniinon  s;dt.  riie  i'rllow  ini;'  is  an  elej^ant  nu'tliod  of  testing 
aj)i)roxiinately  the  amount  of  silver  in  a  specimen  of  nitrate  of 
silver: — 

Int<^  a  trooi]  velvet  bottle  eork  insert  a  handle,  ■which  may  l)e  of  wire, 
and  in  the  oj)i)osile  end  cut  a  small  cavity  snilicient  to  hold  15  grains 
of  the  nitrate,  which  is  to  he  weighed  and  pressed  setnirely  in  ;  now 
ajiply  a  spirit-lamj)  flame,  Mhich  will  ignite  the  end  of  the  eork  and 
melt  the  nitrate.  The  fused  nitrate,  by  contact  with  the  heated  carbon, 
will  be  reduced,  suddenly  bursting  into  an  intense  flame  of  a  peach- 
blossom  hue.  On  the  subsidence  of  the  flame  there  will  be  foimd  a 
mass  of  spongy  silver,  which,  when  washe<l  and  dried,  should  weigli 
about  9.5  grains,  thus:  AgXC)3  =  17()  and  Ag  =  108.  As  170: 
108:  :   15:  9.53. 

By  this  jirocess  cliloride  of  silver  is  introduced  for  the  ])urpose  of 
rendering  the  fused  nitrate  less  brittle.  This  admixture  should  always 
be  distinctly  announced  on  the  label.  It  rendere  the  salt  only  paitially 
soluble  in  water,  and  opa(pi(»  white  instead  of  translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of  cloth- 
ing is  sometimes  very  inconvenient ;  it  may  generally  be  removed  by  a 
little  cyanide  of  j)otassiura,  or  by  moistening  the  part  with  tincture  of 
iodine  and  immediately  applying  ammom'a,  and  then  washing  it  ort'. 

So  numerous  are  the  incompatibles  of  nitrate  of  silver  that  it  should 
generally  be  [)re.scribed  in  })ill,  and  singly,  exce})t  Mith  some  vegetable 
exciijient,  as  white  turpentine.  It  generally  forms  a  white  cloud,  with 
the  purest  undistilled  water,  from  the  presence  of  chlorides,  and  in 
water  containing  organic  matter  after  a  time  throws  down  a  brown  pre- 
cipitate. 

A  white,  hard  solid,  generally  in  form  of  pencils  or  cones  of  a  fibroas 
fracture,  becoming  gray  or  grayish-black  on  exposure  to  light  in  pres- 
ence of  organic  matter,  odorless,  having  a  bitter,  caustic,  and  strongly 
metallic  taste,  and  a  neutral  reaction.  Soluble,  with  the  exception  of 
about  5  i)er  cent,  of  chloritle  of  silver,  in  O.G  part  t>f  water  anil  in  25 
parts  of  alcohol  at  15°  C.  (59°  F.),  in  0.5  ])art  of  boiling  water,  and  in 
5  parts  of  boiling  alcohol.  It  is  insoluble  in  ether.  AVliatever  is  left 
undissolved  by  water  is  completely  soluble  in  water  of  ammonia. 

A  filtered  aqueoiLs  solution  of  2  gm.  of  the  sidt,  acidulated  with  nitric 
acid,  when  completely  precij^itated  by  hydrochloric  acid,  should  yield 
1.6  gm.  of  dry  chloride  of  silver. 

Arf/enti  Oxichim,  U.  S.  P.     ( Oxide  of  Silver.     AgX>  =  231 .4.) 

Oxide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  protected 
from  the  li<>;ht.  It  should  not  be  triturated  with  readilv  oxidizable  or 
conilnistible  substance;?,  and  should  not  be  brought  in  contact  with 
anunonia. 

Oxide  of  silver  may  be  prepared  by  dissolving  4i  troyounces  of  nitrate 
of  silver  in  half  a  pint  of  distilled  water,  and  adding  to  it  a  pint  and  a 
half,  or  a  suiheiency,  of  a  solution  of  ])otassa  as  long  as  it  jiroduces  a 
precipitate.     Witsh  this  repeatedly  with  distilled  water  until  the  wash- 
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ings  are  nearly  tasteless.  Lastly,  dry  tlie  precipitate.  It  is  used  instead 
of  nitrate  of  silver  for  the  tonic  eH'ects  of  the  silver  salts.  Dose,  gr.  ss 
to  gr.  ij. 

A  heavy,  dark,  brownish-black  powder,  liable  to  reduction  by  exposure 
to  light,  odorless,  having  a  metallic  taste,  and  imparting  an  alkaline  re- 
action to  water,  in  which  it  is  very  slightly  soluble ;  it  is  insoluble  in 
alcohol.  When  heated,  it  loses  oxygen,  and  metallic  silver  is  left 
behind.  On  adding  the  oxide  to  hydrochloric  acid,  no  cfifervesceuce 
should  take  place  (absence  of  carbonate). 

1  gm.  of  the  oxide,  when  treated  with  an  excess  of  hydrochloric  acid, 
should  yield  1.236  gm.  of  chloride  of  silver. 


CHAPTEE    IV. 

MEDICINAL  PEEPARATIONS  OF  THE  DYAD  METALS. 

THIS  group  of  metals  contains  the  medicinal  compounds  of  such 
important  chemicals  as  calcium,  zinc,  and  mercury,  and  deserves 
the  most  careful  study  of  both  the  physician  and  the  pharmacist. 

The  order  in  which  they  will  be  treated  is  as  follows : — 

1st.    Preparations  of  Barium. 

2d.    Preparations  of  Calcium. 

3d.    Preparations  of  Magnesium. 

4th.  Preparations  of  Zinc. 

5th.  Preparations  of  Cadmium. 

6th.  Preparations  of  Copper. 

7th.  Preparations  of  Mercury. 

The  first  two  metals  of  this  group,  barium  and  calcium,  form  oxides 
resembling  those  of  the  alkalies,  being  less  soluble,  however.  They  are 
known  in  chemistry  as  "  the  metals  of  the  alkaline  earths."  The  dyad 
metals  all  form  insoluble  carbonates. 

1st  Group.     Preparations  of  Barium. 

Barii  carbonas,  Ba,C03.     Native  witherite  ;  soluble  in  strong  acids. 

Barii  cliloridiim,  BaCl,2,2H20.     Poisonous;  used  only  in  solution. 

Liquor  barii  chloridi,  5J  to  f5iij  water.     Dose,  5  drops. 

Bai'ii  iodidiun,  Balj.     Poisonous ;  an  alterative  in  scrofula  and  morbid  growths. 

Barii  Carbonas,     BaCOg  =  196.8. 

Carbonate  of  barium  is  a  rather  rare  mineral  (witherite),  being  chiefly 
imported  from  Sweden,  Scotland,  and  the  north  of  England,  in  masses 
of  a  light-grayish  color  and  fibrous  texture.  It  is  prepared  as  a  white 
powder  by  precijiitatiug  either  the  nitrate  or  chloride  by  sodium 
carbonate. 

It  is  soluble  in  muriatic  acid  with  effervescence,  forming  salts,  which, 
if  soluble,  furnish  in  solution  the  best  tests  for  sulphuric  acid,  throwing 
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down  a  white  prccipitato  insoluhlc  in  l)(»ilin<i-  nitric  acid.  Tlio  solution 
in  muriatic  acid  is  not  colored  nor  precipitated  hy  ammonia  nor  hydro- 
sulphuric  acid  ;  and  when  sulphuric  aeid  is  added  iu  excess,  the  solution 
yields  uo  precipitate  with  cjirbonate  ot"  s(Hlium. 

Barii  Chloridum.     BaCl„2Tr20  =  243.G. 

When  muriatic  acid  is  added  to  carbonate  of  barium,  the  muriatic 
acid  dis|>laces  the  carl)onic,  with  enervescence,  and  with  the  barium 
forms  chloride  of  barium  and  water,  JiaCOg  and  2HC1  =  BaClg+H.O 
and  COj.  By  evaporation,  the  chloride  may  be  obtained  in  flat,  four- 
sided  crystals,  which  lose  their  water  of  crystallization  below  212°  Y. 

It  is  a  white,  freely-soluble,  permanent  salt,  with  a  bitter  acrid  taste, 
and  imparts  a  yellow  color  to  flame.  Its  .solution  is  not  attectetl  by 
ammonia  or  hydrosulphuric  acid.  When  .sulphuric  acid  is  added  in 
excess,  no  further  precipitate  is  produced  by  the  addition  of  carbonate 
of  sodium.  If  the  crystals  deliquesce,  the  pre.senct^  of  anothi'r  earthy 
chloride  may  be  inferred.  It  is  poisonous,  as  are  all  the  other  barium 
salts ;  it  is  chiefly  used  in  medicine  in  the  form  of 

Liquor  Barii  Chloridi. 

Take  of  rhlorido  of  hariuni I^j. 

Distilled  water f^hj. 

Dissolve  the  cliloride  in  the  water,  and  filter  if  necessar}-. 

This  solution  is  almost  too  strono;  for  convenient  use;  it  is  stated  to 
be  deobstruent  and  anthelmintic.  The  dose  is  about  5  drops ;  but  it  is 
very  rarely  ]^rescribed.  It  is,  however,  much  employed  as  a  test  for 
sulphuric  acid  or  any  soluble  sulphate." 

Barii  lodidum.     Balj  =  390.8. 

Is  obtained  by  dissolving  carbonate  of  barium  iu  hydriodic  acid, 
formino;  iodide  of  barium  and  water  with  tlie  evolution  of  carbonic  acid, 
or  by  adding  to  an  alcoholic  solution  of  iodine  finely-powdered  sulphuret 
of  l)arium,  and  eva])orating  the  filtrate  by  a  moderate  heat.  JSidphur 
is  precipitated,  which  is  .<ej)arated  I)y  filtration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed  by 
the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and  has 
been  recommended  as  a  discutient  and  alterative  in  scrofulous  diseases, 
internally,  in  the  dose  of  one-eif/hth  to  a  grain  twice  daily,  and  exter- 
nally in  ointments  containing  2U  to  30  grains  to  the  oinice. 

2d  Group.     Preparations  of  Calcium. 

C.ilfii  benzo.is,  Caff'-1 150^)2.     By  neiitrali/.ini,' benzoic  acid  with  Caf'Oj. 
C'alcii  ljioarl)onatis  lifjuor.  •  Solution  of  carbonate  in  a(jua  acidi  carbonica. 
Calcii  broiniiUim,  CaHr,.     By  dissolving  CaCO,  in  IIRr. 
C'alcii  cail>onas  ])reci|>itatns,  CaCOs.     From  CaCl2  and  NojCOslOHjO. 
C'alcii  carbonas,  ('aCOs-     Native  in  several  forms. 
Calcii  diloridum,  C'aiJlj.     By  action  of  IICl  on  CaCOs- 
Calcii  chloridi  liquor.     Solution  CaCI^  in  L5  aqua. 

Calcii  hypophosphis,  Call^i  I'Oj).^.     From  boiling  lime  and  plio.«p]iorus  together  in 
water. 
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Calcii  hypophospliitis  syrupus  (Procter).     3^  grs.  hypophosphite  in  f^]. 
Calcli  liyp()plios])liitis  comp.  syr.  (Parrisli).     5  grs.  mixed  calcium,  sodium,  and  potas- 
sium salts  to  ,^j. 
Calcii  lacto-phosphas.    Made  by  dissolving  freshly  precipitated  phosphate  in  lactic  acid. 
Calcii  lacto-phosphatis  syrupus. 

Calcii  phosphas  precipitatus,  Ca3(P04)2.     From  Na,,HP04l2H2O4-CaCl2. 
Calcii  phosphatis  syrupus  (Duraiid).  2  grs.  phosph.  calcium  to  f^j  +  4  grs.  ac.  pliosph. 
Calcii  piiosphatis  syrupus  (Wiegand).     5  grs.  phosph.  calcium  to  f^j  -\-  acid,  muriatic. 
Calcii  sulphis,  CaSOs.     Saturating  Ca2H0  with  H2SO3. 
Calcis  liquor.     Lime-water  9.7  to  Oj. 
Calcis  liquor  saccharatus.     7.11  grs.  to  f5J  syrup. 
Calcis  syrupus.     Syrup  5  parts  Ca(H0)2  in  100  parts. 
Calx,  CaO.     Lime  recently  pi'epared  by  calcination. 
Calx  chlorata,  CaCljOa+CaClg.     Bleaching  salt  disinfectant. 
Calx  sulphurata. 

Calcii  Benzoas.     {Benzoate  of  Calcium.     Ca(C7H502)2  =  282.) 

Take  of  Benzoic  acid 122  parts. 

Calcium  carbonate.         .         .         .         ,      50      " 

Boiling  water Quantity  sufficient. 

Mix  the  acid  and  chalk  thoroughly  in  a  mortar,  and  add  the  water 
gradually  to  allow  most  of  the  carbonic  acid  gas  to  escape.  When  the 
reaction  has  ceased,  dissolve  the  salt  iu  boiling  water,  filter  while  hot, 
and  set  aside  to  crystallize. 

The  salt  is  in  fine,  feathery  ciystals  of  a  silky  lustre,  soluble  in  about 
2.4  parts  of  water. 

It  has  proved  to  be  very  beneficial  in  cases  of  albuminuria  during 
pregnancy.  It  is  administered,  usually  iu  solution,  in  doses  of  grs.  v 
to  X. 

Liquor  Calcii  Bicarbonatis. 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  often 
contained  in  spring  watere,  to  which  it  impai'ts  the  pro}^)erty  of  reacting 
as  acids  on  litmus  and  as  alkalies  on  logwood  paper.  A  solution  of 
this  salt  has  been  used  in  England  under  the  name  of  llaugham's  Car- 
rara water,  which  is  made  by  dissolving  Carrara  marble,  or  any  other 
pure  carbonate  of  calcium,  in  water,  saturated  with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative,  and  a  mild 
astringent  in  a  number  of  diseases,  particularly  in  various  forms  of 
dyspepsia.  The  dose  of  this  water  is  one  or  two  wiueglassfuls  and 
more,  to  the  amount  of  about  two  quarts  per  clay. 

Chlcii  Bromidum,  U.  S.  P.     {Bromide  of  Calcium.     CaBrg  =  199.6.) 

Bromide  of  calcium  should  be  preserved  in  well-stopped  bottles. 

This  salt  is  most  readily  prepared  by  dissolving  pure  carbonate  of 
calcium  in  hydrobromic  acid. 

It  has  been  used  in  epilepsy,  insomnia,  and  in  cases  of  extreme  mental 
excitability,  in  15-grain  doses,  three  times  a  day. ' 

A  white,  granular  salt,  very  deliquescent,  odorless,  having  a  pungent, 
saline,  and  bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.7  part  of 
water  and  in  1  part  of  alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boil- 
ing water  and  in  boiling  alcohol.  At  a  dull  red  heat  the  salt  fuses 
without  losing  anything  but  moisture.     At  a  higher  temperature  it  is 

18 
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partially  (k'roiiUMtscd.  \n  acjucidis  solution  of"  the  s;ilt  yields,  with 
test-solution  ot"  oxalate  of  aninioniuin,  a  white  ]>reeij)itate  solul)le  in 
hydrmhlorie,  but  insoluble  in  acetie  aeitl.  If  (lisul|»liide  of  carbon  he 
]V)ured  into  a  solution  of  the  s;dt,  then  chlorine  water  added  drop  by 
dro]>,  and  the  whole  agitated,  the  disulpliide  will  ac(inire  a  yell«»w  or 
veljow  ish-brown  color  with(»ut  a  vioK't  tint. 

If  diluted  sulphuric  acid  be  droj^ped  upon  the  sidt,  the  latter  should 
not  at  once  assume  a  yeUow  color  (absence  of  bromate).  If  1  gni.  of 
the  salt  be  dis-^olved  In  10  c.c,  of  water,  some  <ielatini/ed  starch  added, 
and  then  a  few  drops  of  chlorine  water  carefully  poured  on  top,  no  blue 
zone  should  make  its  appearance  at  the  line  of  contact  of  the  two  litpiids 
(i(xlide).  On  adding  to  1  gm.  of  the  salt  dissolved  in  20  c.c.  of  water, 
5  or  G  drops  of  test-solution  of  nitrate  of  barium,  no  immediate  cloudi- 
ness or  precipitate  should  make  its  aj)pearance  (sul])hate).  If  a  solution 
of  the  salt  be  precipitated  wiih  an  excess  of  nitrate  of  silver,  the  washed 
preci})itatc  for  some  time  shaken  Mith  a  cold,  saturated  solution  of  car- 
bonate of  ammonium,  and  the  decanted  and  filtered  li(piid  supei-satu- 
rated  with  nitric  acid,  not  more  than  a  faint  cloudiness,  insufrtcient  to 
produce  a  precipitate,  should  appear  (limit  of  chloride).  On  adding  to 
the  acpieous  solution,  fii*st,  chloride  of  ammonium,  then  test-solution  of 
carbonate  of  ammonium  and  water  of  anunonia  in  slight  excess,  and 
gently  Avarming,  the  filtrate  separated  from  the  resulting  precipitate 
should  not  be  rendered  more  than  faintly  turl)id  by  test-solution  of 
phosphate  of  sodium  (limit  of  magnesium  i. 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields,  if  perfectly  pure,  1.878  gm.  of  dry  bromide  of  silver. 

Calcii  Cai'bonas.     (Carbonate  of  Calcium.     CaCOj  =  100.) 

This  substance  was  ofKcinal  in  fifth  edition  of  the  Pharmacopoeia 
under  the  names  of  crcta,  marmor,  and  testa,  substances  quite  dissimi- 
lar in  appearance,  but  having  the  same  general  chemical  constitution. 
The  first  of  these  being  the  source  from  which  prej)ared  chalk  is  de- 
rived, the  second  was  used  for  obtaining  carbonic  acid  gas  by  the  action 
of  sulphuric  acid,  and  the  latter  a  form  supposed  by  some  to  be  more 
acce})table  to  the  stomach  than  ordinary  chalk. 

Creta  Preparata,  U.  S.  P.     {Prepared  Chalk.) 

Native  friable  carbonate  of  calcium  freed  from  most  of  its  imjiurities 
by  ehitriation. 

Carbonate  of  calcium  for  use  in  medicine  recjuires  to  be  preparetl  by 
mechanical  j)rocesses  adapted  to  furnishing  a  pure  and  fine  article.  Chalk 
and  oyster-shell  are  subjected  to  the  process  of  elulriation;  being  ])ow- 
dered  and  diffused  in  water,  to  allow  of  the  sul)sidence  of  crystalline 
])articles,  the  turbid  liquid  is  di'awn  off  into  other  vessels,  allowed  to 
settle,  and  dried  by  being  droppetl  from  a  suitable  orifice  on  to  a  drying 
slab,  thus  presenting  the  carbonate  in  nodules  or  small  jn'ramidal  masses, 
readily  falling  into  a  very  fine,  iMq)alpable,  white  jtowder.  In  this  way 
prepared  chalk  and  })repared  0}ster-sJiell  are  ])roduced.     The  precipi- 
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tated  carbonate  of  calcium  is  verj'  differently  prepared,  by  means  of  a 
cliomical  process,  described,  along  with  the  medical  properties  of  the 
carbonate. 

A  white,  amorphous  powder,  generally  agglutinated  in  form  of  small 
cones,  permanent  in  the  air,  odorlcas  and  tasteless,  and  insoluble  in  water 
or  alcohol.  It  is  solul)le  in  hydrochloric,  nitric,  or  acetic  acid,  with 
copious  effervescence,  and  without  leaving  more  than  a  trifling  residue. 
By  exposure  to  a  red  heat,  the  salt  loses  carbonic  acid  gas,  and  the  resi- 
due has  an  alkaline  reaction.  A  neutral  solution  of  the  salt  in  acetic 
acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  precipi- 
tate soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Another  por- 
tion of  the  same  solution  should  yield  no  precipitate  with  test -solution 
of  sulphate  of  calcium  (absence  of  barium,  strontium).  On  adding  to 
another  portion  of  the  solution,  first,  chloride  of  ammonium,  then  car- 
bonate of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  warming,  the  filtrate  separated  from  the  resulting  precipitate 
should  not  be  rendered  more  than  faintly  tiu-bid  by  test-solution  of 
phosphate  of  sodium  (limit  of  magnesium).  Another  portion  of  the 
solution  should  not  assume  more  than  a  slightly  bluish  tint  with  a  few 
drops  of  test-solution  of  ferrocyanide  of  potassium  (limit  of  iron). 

Calcii  Carhonas  Precipitatus,  U.  S.  P.     {Precipitated  Carbonate  of 

Calcium.     CaCOg  =  100.) 

Is  prepared  by  adding  carbonate  of  sodium  in  solution  to  the  solu- 
tion of  chloride  of  calcium  till  effervescence  ceases.  By  double  de- 
composition, carbonate  of  calcium  is  formed  and  preci])itated  as  a 
white  powder,  while  chloride  of  sodium  remains  in  soluticm  and  is 
separated  by  washing.  The  fineness  of  this  precipitate  is  dejicndent 
upon  the  degree  of  concentration  and  the  temperature  of  the  solutions. 
If  dilute  and  cold,  the  result  would  be  the  formation  of  cri^stalline  powder 
destitute  of  that  softness  and  miscibility  with  liquids  which  adapt  it  to 
convenient  use.  Therefore,  strong  solutions  and  a  boiling  temperature 
at  the  time  of  mixing  are  directed. 

It  is  used  as  an  antacid,  with  astringent  properties,  adapting  it 
especially  to  diarrhoea.     Dose,  from  gr.  x  to  oj- 

As  compared  with  prepared  chalk,  with  which  it  is  identical  in  com- 
position, this  is  a  far  handsomer  preparation,  and,  though  less  distinctly 
amorphous,  and,  therefore,  not  so  thoroughly  suspended  in  li<piid  fjrms 
of  preparation,  it  is  preferred  for  most  prescription  purposes.  It  is  also 
well  substituted  for  chalk  in  dentifrice. 

A  ver\"  fine,  white,  impalpalile  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  Wholly  soluble  in 
hydrochloric,  nitric,  or  acetic  acid,  with  copious  effervescence.  Bv  ex- 
posure to  a  red  heat  the  salt  loses  carbonic  acid  gas,  and  the  residue  has 
an  alkaline  reaction.  A  neutral  solution  of  the  salt  in  acetic  acid  yields, 
with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble 
in  hydrochloric,  but  insoluble  in  acetic  acid. 

On  adding  to  another  portion  of  the  same  solution,  first,  chloride  of 
ammonium,  then  test-solution  of  carbonate  of  ammonium  and  Avater  of 
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uiunionia  in  slight  excess,  and  gently  wanning,  the  filtrate  separated 
I'roni  the  resulting  precipitate  should  not  be  rentlertxl  more  than  tiiintly 
turl)i<l  by  test -solution  of  phosphate  of  sodium  (limit  of  magnesium). 
A  Solution  of  the  salt  in  liyilnKhloric  acid,  freed  from  carhonic  acid  gas 
by  heat,  shouUl  not  be  remlered  turbid,  when  su})ersaturated  with  water 
of  ammouia  (absence  of  aluminium,  iron,  or  phosphate). 

Calcii  Chhridum,  IT.  S.  P.     ( Chloride  of  Calcium.     CaClj  =  1 1 0.8.) 

Chloride  of  calcium  de]>rived  of  its  water  by  I'usion  at  a  low  red  heat. 
It  should  be  preserved  in  weU-stopped  bottles. 

The  chloride  is  prepared  by  dissolving  chalk  or  marble  in  muriatic 
a<'id  and  eva|)orating  to  dryness,  after  which  it  maybe  fused.  It  is  then 
a  white  amorphous  mass  or  powder,  with  an  acrid,  bitter,  sidine  taste, 
very  soluble  in  water  and  alcohol,  and  so  deliquescent  as  to  be  used  for 
drying  guses,  and  for  depriving  various  li(piid  substances  of  water.  It 
is  also  capable  of  crvstallizing,  when  it  absorl)s  six  e(|ui^'alents  of  water 
=  CaCU  +  GlIjO.  If  the  heat  does  not  exceed  '300°  in  evaporating  to 
dryness,  the  salt  will  have  the  composition  CaCl2-f2Il20. 

Colorless,  slightly  translucent,  hard,  and  friable  masses,  very  deliques- 
cent, odorless,  having  a  hot,  sharp,  saline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  1.5  parts  of  water,  and  in  8  parts  of  alco- 
hol, at  15°  C.  (59°  F.);  very  soluble  in  boiling  water,  and  soluble  in 
1.5  parts  of  boiling  alcohol.  xVt  a  low  red  heat  the  salt  fuses  to  an  oily 
li(|uid,  which,  on  cooling,  solidifies  to  a  mass  of  the  original  aj)[)earance, 
entirely  soluble  in  water.  The  aqueous  solution  yields,  with  test-solution 
of  oxalate  of  ammonium,  a  white  precipitate,  soluble  in  liydrochloric, 
but  insoluble  in  acetic,  ai'id.  With  test-solution  of  nitrate  of  silver,  it 
yields  a  white  preeij)itate,  soluble  in  ammonia. 

The  dilute  atpieous  solution  sht)uld  not  be  })recipitated  by  water  of 
ammonia  (aluminium,  iron,  etc.),  nor  by  test-solution  of  chloride  of 
barium  (sulphate).  On  adding  to  the  aqueous  solution,  first,  chloride 
of  anunonium,  then  test-solution  of  carbonate  of  anuiionium  and  water 
of  ammonium,  in  slight  excess,  and  gently  warming,  the  filtrate  sepa- 
rated from  the  resulting  precipitate  should  not  l>e  rendered  more  than 
faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  mag- 
nesium). 

Liquor  Calcii  Chloridi. 

Soliifion  of  chloride  of  calcium  is  directed  to  be  made  by  obtaining 
the  chloride  as  above,  and  dissolving  it  in  water  in  about  such  pro[)ortiou 
that  2.5  parts  of  the  solution  shall  be  equal  to  1  part  of  the  salt. 

The  process  that  was  officinal  is  as  follows: — 

Take  of  Marl)le,  in  small  pieces    ■ .        .        .      0,  troyounces. 

Muriatic  acid 1*2       '  " 

Distilled  water  .         .        .         .A  siifiicient  quantity. 

Mix  the  acid  with  half  a  pint  of  distilled  water,  and  gradually  add 
the  marble.  Towartls  the  close  of  the  ellcrvescence  aj)j)ly  a  gentle  heat, 
and,  when  the  action  has  ceased,  pour  otf  the  clear  li(piid,  and  evaporate 
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to  cln'ne«s.     Dissolve  tho  residue  in  one  and  a  half  times  its  weight  of 
distilled  water,  and  filter  throuirh  paper. 

It  Ls  rarely  prepared  or  prescribed,  although  considered  a  deobstruent 
and  alterative  remedy,  adapted  to  scrofulous  diseases  and  goitre.  Dose, 
n^xxx  to  foj. 

Caleii  Hypophosphis,  U.  S.  P.     {HypophospJdte  of  Calcium. 

CaH/PO2)2=170.) 

When  phosphoiiis  is  boiled  with  milk  of  lime,  it  gradually  disappears, 
with  evolution  of  spontaneously  inflammable  phosphuretted  hydrogen, 
which  explodes  as  it  reaches  the  atmosphere,  with  the  formation  of  water 
and  phosphoric  acid.  AVhen  the  strong  odor  of  phosphuretted  hydrogen 
ceases  to  be  given  off,  the  liquid  contains,  be«;ides  the  excess  of  lime, 
nearly  half  of  the  phosphorus  as  phosphate  of  calcium,  and  the  remain- 
der, deducting  the  considerable  portion  which  has  escaped  into  the  air  as 
phosphm'etted  hydrogen,  is  hyjxtphosphite  of  calcium.  When  the  process 
is  conducted  in  a  fla.sk,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  the  entrance  of  the  atmospheric 
air.  To  avoid  this  result,  it  has  been  found  safer  to  employ  a  deep,  open 
vessel.  The  constant  evolution  of  gas  and  vapor,  which  keeps  a  froth 
on  the  surface,  excludes  the  atmosphere  in  a  great  degree,  so  that  the 
yield  is  not  much  diminished,  whilst  the  safet\"  and  ease  of  the  process 
are  greatly  increased.  The  i)rocess  sliould  be  conducted  under  a  hood, 
with  a  strong  draught,  or  in  the  open  air,  to  avoid  the  disagreeable  fumes 
■which  are  evolved. 

Take  of  Lime,  recently  burned   .        .         .      ^ .        .        .4  lbs.  av. 

Phosphorus * .         .         .1  lb.     " 

Water 5  galls. 

Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaked  lime,  and  mix  to  a 
uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is  kept 
up  constantly,  adding  hot  water  from  time  to  time,  so  as  to  preserve  the 
measure  as  nearly  as  may  be,  until  it  is  all  oxidized  and  combined,  and 
the  strong  odor  of  the  gas  has  disappeared.  The  mixture  froths  much, 
and  but  little  of  the  phosphorus  reaches  the  surface.  Then  filter  the 
solution  through  close  muslin,  wash  out  that  portion  retained  by  the 
calcareoas  residue  with  water,  and  evaporate  the  filtrate  till  reduced  to 
6  pints.  The  concentrated  liquid  should  now  be  re-filtered  to  remove 
a  portion  of  carbonate  of  calcium  which  has  resulted  from  the  action  of 
the  air  on  the  lime  in  solution,  and  again  evaporated  till  a  pellicle  forms, 
when  it  may  be  crj'stallized  by  standing  in  the  drying-room,  or  the  heat 
may  be  continued  with  stirring  till  the  salt  granulates,  when  it  should 
be  introduced  into  bottles. 

Scheffer  prepares  it  by  a  modification  of  this  process,  which,  he  says, 
saves  the  great  waste  occurring  in  the  above,  and  has  the  advantage  of 
liberating  very  little  of  the  offensive  gas  produced  by  it.  He  first 
oxidizes  the  phosphorus  by  fusing  it  under  water,  and  })um]iing  atmos- 
pheric air  into  it ;    the  phosphorus  burns  somewhat,  and  swells  up, 
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huviiit:;  iKroino  ])artially  ('oiiverttHl  into  oxide  of  phosphorus,  P4O,  and 
now  combines  with  iiiilU  ot"  linu'  withont  hoilinjr,  most  ivadily  at  1.jO° 
Y.y  the  gus  ijiven  oti"  beinii"  eliii'tly  hycb'<t,<;en,  and  not,  as  in  tlie  other 
ease,  the  olfensive  compound  of  phosphorus  and  hyth'oi^cn,  the  prcMhiction 
of  wliich  is  so  ureat  an  annovanec  in  the  nci'ihboilHKHl  of  chi'mical 
manufactories. 

This  is  the  most  important  of  the  salts  of  liypophosphorons  acid  ;  it 
is  the  source  fr<»m  wliicli  the  acid  itself  and  most  of  its  tncdicinal  salts 
are  made.  Immense  (juantities  of  it  have  l)een  prescrilu-d  since  it  was 
first  proposal  by  Dr.  C-hurchill  as  a  remedy  in  iiiithisis;  and  thou!j;h 
the  saniiiiine  exp  'ctatic>ns  enkindled  by  its  fii"st  announcement  have  not 
been  realized,  it  has  jissumwl  a  j)rominent  place  amonn;  the  remedies 
adapted  to  eases  of  nervous  and  «i:enei"al  debility  and  ill  health.  Its 
dose  is  5  ijrains  three  times  dailv,  in  su«'iu"  and  water. 

Colorless  or  white,  six-sided  prisms,  or  thin,  flexible  scales,  of  a  pearly 
lustre,  permanent  iu  dry  air,  (xlorless,  haviu";  a  nauseous,  bitter  taste, 
and  a  neutral  rciiction.  Soluble  in  ().8  parts  of  water  at  lo°  C.  (59°  F.), 
and  in  G  parts  of  boiliuii-  water;  insoluble  in  alcohol.  When  heated  in 
a  dry  test-tul)e,  the  salt  decrepitates,  ji^ives  olf  water,  then  evolves  spon- 
taneously-inflammable j^hosphoretted  hvdroi:;en,  leavin<iai\'ddish  residue 
which  amounts  to  about  80  per  cent.  The  aipuxius  solution  yields,  with 
test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  in 
hydrochloric,  but  insoluble  in  acetic  acid.  Acidified  with  hytlnx'hlorie 
acid,  and  added  to  exc&ss  of  test-solution  of  mercuric  chloride,  it  pro- 
duces a  white  precipitate  of  nierciu'ous  chloride,  and,  on  further  addition, 
metal  li(^,  mercury  separates. 

When  dissolved  iu  water,  the  salt  slioidd  leave  no  insoluble  residue 
(insoluble  salts  of  calcium).  The  axjueous  solution  should  yield  no  pre- 
cipitate with  test-solution  of  acetate  of  lead  (soluble  j)hosphate),  nor, 
after  beino-  acidulated  with  nitric  acid,  with  test-solution  of  chloride  of 
barium  (soluble  sulphate).  On  addinjj;  to  the  acpicous  solution,  first, 
chloride  of  ammonium,  then  test-solution  of  carl)onate  of  anunonium 
and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
se[)arated  from  the  resulting  preci})itate  shoidd  not  be  rendere^l  more 
than  faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of 
magnesimn). 

Syruj)  of  Hi/pophosphite  of  Calcium.     (Procter.) 

Take  of  Hypophospliite  of  calcium      ...  1  onnco. 

Water 'M  lluidounces. 

White  sugar 12    troyounces. 

Fluid  extract  of  vanilla     ....  ^  fluidounce. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by  aid 
of  heat,  and  add  the  vanilla.  The  dose  is  from  a  teaspoonful  {l>\  grains) 
to  a  tablespoonful  (14  grains),  according  to  the  circumstances  of  the 
case,  three  times  a  day. 

ParrisJi's  Syrup  of  the  Hypophosphites. 

The  presence  of  ]ire]iarations  of  inm  in  these  compounds  was  not 
called  for  by  the  original  discoverer  of  their  therapeutic  value,  whocou- 
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skiers  the  alkaline  and  earthy  hyj)0])liosp]iites  as  superior  to  any  of  tlie 
ordinary  hcemdtogen.s,  and  in  j)ra('ticc  1  Ix-lieve  the  following  very  .siinj)le 
preparations  have  been  found  fully  equal  to  those  in  which  iron  is  intro- 
duced with  an  excess  of  hy2)opliosphorous  acid. 

Take  of  Hypophosphite  of  calcium    .        .        .  ^i^s. 

"  sodium     .         .        .  5ss. 

"  potassium         .        .  ,^ss. 

Sugar it)j,  12  oz.  (com.) 

Hot  water Oj  f.5iv. 

Orange-flower  water       ....  f5J. 

Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter  through 
paper,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat ;  strain  and 
add  the  orange-fl(nver  ^vater.  Dose,  a  teaspoonful,  containing  nearly 
5  grains  of  the  mixed  salts. 

The  glycerole  of  hypophosphites  has  the  same  composition  as  the  fore- 
going, except  that  the  solution  is  formed  with  a  less  proportion  of  water, 
to  which  a  smaller  portion  of  sugar  is  added,  and  the  quantity  made  up 
with  glycerine.  We  modify  the  flavor,  also,  by  the  use  of  a  little  oil  of 
bitter  almonds,  to  distinguish  it  from  the  corresponding  syrup. 

Some  pharmacists  omit  the  sugar  altogether,  and  propose  this  course 
in  making  all  glyceroles,  using  glycerine  as  the  solvent,  as  well  as  for  its 
nutritive  and  remedial  properties.  I  do  not  find  this  to  furnish  a  pleasant 
preparation  to  take,  as  the  saline  ingredients  have,  perliaps,  as  strong  a 
taste  in  this  form  as  in  an  aqueous  solution,  and  in  view  of  the  acridity 
of  glycerine  as  usually  met  with,  I  think  a  teaspoonful  a  pretty  large 
dose,  unless  diluted  more  than  is  usual  with  such  preparations  as  gly- 
cerole of  the  hypophosphites,  which  is  frequently  taken  directly  from 
the  bottle. 

The  inferior  kinds  of  glycerine  must  be  avoided  in  this  preparation, 
as  from  contact  with  the  salts  or  other  causes  they  are  a^jt  to  acquire 
very  offensive  properties. 

Syrupus  Hypopjliospldtum,  U.  S.  P.     {Syrup  of  Hypjopjhospldtes) 

HypophospViite  of  calcium,  thirty-five  parts        .        .        .        .35 

Hypophosphite  of  sodium,  twelve  parts 12 

Hypophosphite  of  potassium,  twelve  parts 12 

Citric  acid,  one  part 1 

Spirit  of  lemon,  two  parts      ........  2 

Sugar,  in  coarse  powder,  five  hundred  parts        ....  500 

Water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Mix  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  350 
parts  of  water.  Should  there  be  a  trifling  residue  undissolved,  allow 
the  solution  to  settle,  pour  off  nearly  all  of  it,  and  add  tlie  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids,  add 
the  spirit  of  lemon,  and  filter  through  paper,  adding,  through  tlie  filter, 
enough  water  to  make  the  whole  weigh  500  jiarts.  In  this  liquid  dis- 
solve the  sugar  by  agitation,  without  heat,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles. 
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This  syrup  is  made  i)ffitiiml  in  the  present  edition  of  the  Phannaeopceia 
for  the  iii'st  time.  It  is  hoped  that  it  will  e<»m])letely  take  the  place  of 
the  many  and  varied  ]>r('pa rations  that  have  In-en  jilaced  in  the  market 
l)v  luannfactui'crs  and  dealers  in  ]>roprietary  articles  siiu-e  this  class  of 
j)rej)arations  were  recomJiieuded  by  Dr.  C'hurrhill.  The  dose  is  from 
i'oj  to  f  i^sri. 

Si/nipus  ILfpopho.y}hUum  cmn  Fcrro,  U.  S.  P.     {Si/rup  of  Ihipnphos- 

pjliitcs  with  Iron.) 

Lnctate  of  iron,  one  part 1 

Syrup  of  hypophospliites,  ninety-nine  parts 99 

To  make  one  hundred  parts 100 

Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  iu  well-stopped  bottles. 

Calcii  Lacfoj)h  osjjh  at  is. 

This  compound  is  pi-epared  by  dissolving  freshly  precipitated  phos- 
pliate  of  calcium  in  lactic  acid,  evaporatino;,  and  crystallizing.  It  is 
found  in  the  shops  in  white,  scaly,  semi-crystal  Hue  powder,  has  an  acid 
taste  and  reaction,  and  should  be  entirely  solui)le  in  water.  It  is 
doubtful  if  it  is  really  a  true  chemical  compound.  It  is  administered 
in  doses  of  2  to  5  grains,  usually  in  syrup,  and  is  a  popular  ingredient 
in  emulsions  of  cod-liver  oil. 

Si/riqnis  Calcii  Lactopliosphatis,  U.  S.  P.    {Syrup  of  Laciopliosphate  of 

Calcium.) 

Precipitated  phosphate  of  calcium,  twenty-tAvo  parts  .         .        .22 

Lactic  acid,  tliirty-three  parts 33 

Oran,2;e-fio\ver  water,  eighty  parts 80 

Sugar,  in  coarse  powder,  six  hundred  parts GOO 

Hydrocliloric  acid, 

AVater  of  ammonia. 

Water,  each,  a  sufficient  quantity, 

To  make  one  thousand  parts lUUO 

To  the  precipitated  jihosphate  of  calcium,  mixed  -with  three  liundred 
(300)  parts  of  cold  water,  add  enough  hydrochloric^  acid  to  dissolve  it. 
Filter  the  solution,  dilute  it  with  twelve  hundred  (1200)  parts  of  cold 
water,  and  then  add  water  of  ammonia,  until  it  is  slightly  in  excess. 
Transfer  the  mixture  at  once  to  a  fine,  Avetted  muslin  strainer.  As  soon 
as  tlie  liquid  luis  run  off,  return  tlie  magma  to  the  vessel,  mix  it  quickly 
with  twelve  hundred  (1200)  ])arts  of  cold  water,  and  again  transfer  it  to 
the  strainer.  A\'heu  it  has  drained,  mix  the  magma  at  once  with  the 
lactic  acid,  and  stir  until  it  is  dissolved.  Then  add  the  orange-flower 
water  and  enough  water  to  make  the  solution  weigh  about  three  hundrcKl 
and  fiftv  (ooO)  ])arts,  filter,  and  pass  enough  water  through  the  filter  to 
niake  the  filtrate  weigh  four  Innidred  (10(1)  parts.  Lastly,  add  to  tiiis 
the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 
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Calcii  Phosphas  Prccclpitdfits,  U.  S.  P.     (Precipitated  Pliosphate  of 

Calciam.     Ca3(POj2  =  310.) 

This  salt  is  made  by  calcining  bones  and  dissolvino;  them  in  muriatic 
acid,  from  which  solution,  on  the  addition  of  ammonia  water,  the  phos- 
phate is  precipitated. 

After  washing  and  drying  it  is  a  white,  insoluble  powder,  free  from 
odor  and  taste ;  soluble  in  muriatic,  acetic,  and  phosphoric  acids. 

This  phosphate  is  used  as  a  remedy  for  scrofulous  diseases,  defective 
nutrition,  etc.  Dose,  from  gr.  x  to  5ss,  repeated  three  times  a  day.  It 
forms  the  basis  of  several  of  the  phosphatic  preparations  now  so  popular ; 
it  is  said  to  be  essential  in  animals,  as  well  as  plants,  to  the  formation 
of  cells,  and  seems  to  be  useful  in  certain  pathological  states  of  the  system 
characterized  by  defective  nutrition. 

A  light,  white,  amorphous  powder,  permanent  in  the  air,  odorless, 
tasteless,  and  insoluble  in  water  or  alcohol.  Wholly  soluble  in  nitric 
or  in  hydrochloric  acid  without  effervescence  (absence  of  carbonate).  At 
an  intense  heat  it  is  fusible  M'ithout  decomposition.  A  solution  of  the 
salt  in  diluted  nitric  acid,  after  being  mixed  with  an  excess  of  acetate 
of  sodium,  yields  a  white  precipitate  with  test-solution  of  oxalate  of 
ammonium,  and  a  lemon-yellow  precipitate  with  test-solution  of  amrao- 
nio-nitrate  of  silver. 

On  dissolving  1  gm.  of  the  salt  in  hydrochloric  acid,  and  subsequently 
adding  water  of  ammonia,  the  salt  is  precipitated  unaltered.  The  pre- 
cipitate should  yield  nothing  to  a  boiling  solution  of  potassa  (absence 
of  aluminium),  and,  when  washed  and  dried,  should  weigh  1  gm. 

The  granular  and  rather  insoluble  character  of  this  powder,  as  found 
in  commerce,  renders  it  less  efficient  than  desirable,  and  has  led  to  the 
preparation  of  the  following  syrups,  which  contain  it  in  a  soluble  form. 

DurancVs  Si/rup  of  Phosphate  of  Calcium. 

Take  of  Precipitated  phosphate  of  calcium       .  128  grains. 

Glacial  phosphoric  acid  .         .         .  2-iO         " 

Sugar,  in  coarse  powder        ...  7i  oz.  (offic.) 

Distilled  water 4    fluidounces. 

Essence  of  lemon 12    drops. 

Mix  the  phosphate  of  calcium  with  the  water  in  a  porcelain  capsule, 
over  a  spirit  or  gas  lamp,  or  in  a  sand-bath ;  add  gradually  the  phos- 
phoric acid  until  the  whole  of  the  phosphate  of  calcium  is  dissolved. 
To  this  solution  add  sufficient  water  to  compensate  for  the  evaporation, 
then  dissolve  the  sugar  by  a  very  gentle  heat,  and,  when  perfectly  cold, 
add  the  essence  of  lemon.  The  syrup  of  phosphate  of  calcium,  thus 
prepared,  is  colorless,  transparent,  of  an  acid  taste,  and  contains  2 
grains  of  the  phosphate  of  calcium  and  nearly  4  grains  of  phos])horic 
acid  to  each  teaspoonful.  When  diluted  by  the  patient  previously  lo  its 
being  taken,  it  forms  a  phosphoric  lemonade  not  unpleasant  to  the  taste. 
Dose,  a  teaspoonful. 

In  a  paper  in  the  American  Journal  of  Pharmacy,  vol.  xxvi.,  p.  112, 
noticing  the  above,  T.  S.  Wiegand  remarks  upon  the  acidity  of  the 
preparation  as  an  objection  to  its  use  in  some  cases,  and  proposes  the 
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followiiiii-  modifii'd  n'ci]M',  ('oiitainiiiti-  inuriatic  acid  instoad  ot"  jjliosplioric 
acid,  a  iiiiicli  smaller  propurtittn  hciiig  i\'(|iiir(xl  to  (vmstituto  a  |)crmaiient 
solution. 

W'iiyancrfi  Si/ rap  oj  Phosphate  of  Calcium. 

Take  of  Calcii  phosphatis  pra^cip. 5j- 

Acidi  chlorohydrici fjiv. 

A(ina\  (}.  s.  ft f.^\"i.i- 

Saccliari,  q.  s.  ft f5xij. 

Dissolve  the  phos])liatc  of  calcium,  ]>roviously  mixccl  witli  an  ounce 
of  water,  1)V  means  ol"  the  acid,  filter,  then  adil  the  remainin*;  water  to 
this ;  add  the  sugar  uutil  the  bulk  is  iuoreased  to  12  liuidt)unces,  and 
strain.     Dose,  a  teaspoonful. 

Calcii  Sulplii.s.     {Sulphite  of  Calcium.     CaSOj  =120.) 

Neutral  suljihite  of  calcium  is  {)rei)arcd  Uy  passing  gaseous  sulphurous 
acid  over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth  of"  one 
or  two  inches,  or  preferably,  according  to  a  mamifaeturing  chemist 
of  Prague,  by  passing  the  gas  into  the  lime  in  a  barrel,  which  is  made 
to  revolve,  by  which  the  contact  between  it  and  the  lime  is  increased  ; 
the  color  of  the  lime  is  changed  from  white  to  a  pale  yellow  in  from  four 
to  eight  hoiu's,  and  the  salt  is  then  removed.  It  is  soluble  in  about  800 
parts  of  water,  and,  on  the  addition  of  most  acids,  liberates  sul])hurous 
acid  (H2SO3),  which  is  its  principal  use.  Added  to  cider  in  the  propor- 
tion of  a  few  ounces  to  a  barrel  it  liberates  this  acid,  and  arrests  the 
process  of  fermentation,  a  desideratum  in  this  branch  of  manufacture; 
the  sparing  solubility  of  the  salt  and  of  the  precipitate  formal  adaj^ts  it 
to  the  end  in  view ;  no  foreign  odor  or  taste  is  imparted  to  the  cidi-r. 
This  salt,  as  also  the  bisulphite  and  hy]K)sulphite  of  calcium,  which  are 
more  soluble,  has  been  recommended  in  th(>  ])urulent  stage  of  consumj)- 
tiou  as  checking  the  absorption  of  purulent  matter  and  l'av(.»riug  the 
cicatrization  of  vomicie. 

Liquor  Calck,  U.  S.  P.     {Solution  of  Lime.     Lime-  Water.) 

An  aqueous  solution  containing  about  0.15  per  cent,  of  liydnite  of 
calcium  (Ca(HO)2  =  74). 

Lime,  one  part 1 

Water, 

Distilled  water,  each A  sufTicient  quantity. 

Slack  the  lime  by  the  gradual  addition  of  G  jiarts  of  water,  then  add 
30  parts  and  stir  occasionally  during  half  an  hour.  Allow  the  mixture 
to  settle,  decant  the  li(piid  and  throw  it  away.  Then  add  to  the  residue 
.')00  parts  of  distilled  water,  stir  well,  wait  a  short  time  for  the  coarser 
])articles  to  subside,  and  poiu*  the  liquid  holding  the  undissolved  lime  in 
suspension,  into  a  ghiss-stoppercd  bottle ;  pour  off  the  clear  li(piid  when 
wanted  for  use. 

Lime  is  soluble  to  a  limited  extent,  an<l  more  so  in  cold  than  in 
hot  water.     The  j)roj)ortion  contained  in  lime-water  is  from   9  to  10 
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grains  to  the  pint;  its  dose  is  from  f.^ss  to  f.^ij.  It  is  particularly  use- 
ful, in  small  doses,  to  allay  irritation  of  stomach  and  nausea,  and,  as  an 
astringent  antacid,  is  adapted  to  dyspepsia  accompanied  with  acidity  of 
stomach  and  diarrhoea.  Its  taste  and  caustic  properties  are  best  dis- 
guised by  admixture  with  milk ;  and  a  mixture  of  lime-Avater  and  milk 
is  much  used  as  food  for  infants. 

TcstH. — A  clear,  colorless  liipiid,  without  odor,  having  a  saline  and  feebly 
caustic  taste,  and  an  alkaline  reaction.  Sp.  gr.  1.0015  at  15°  C.  (59° 
F.).  When  heated  to  boiling,  it  becomes  cloudy.  Test-solution  of 
oxalic  acid  added  to  it  produces  a  white  precipitate  soluble  in  hydro- 
chloric, but  insoluble  in  acetic  acid.  The  alkaline  reaction  of  the  li([ui(l 
entirely  disaj)pears  after  it  has  been  saturated  with  carbonic  acid 
gas  and  the  excess  of  the  latter  has  been  exj)elled  by  boiling  (absence 
of  alkalies  or  their  carbonates). 

Liquor  Colds  Saccharatus,  Ph.  Br.     {Saccharated  Solution  of  Lime.) 

Take  of  Slaked  lime 1  oz.  (avoir.) 

Refined  sugar,  in  powder         .         .         .         .     2   "         " 
Distilled  water 1  pint  (imp.). 

Mix  the  lime  and  sugar  by  trituration  in  a  mortar.  Transfer  the 
mixture  to  a  bottle  containing  the  water,  and,  having  closed  this  with  a 
cork,  shake  it  occasionally  for  a  few  hours.  Finally,  separate  the  clear 
liquor  with  a  siphon,  and  keep  it  in  a  stoppered  bottle.  The  sp.  gr.  is 
1.052;  one  fluidounce  required  for  neutralization  254  grain  measures 
of  the  volumetric  solution  of  oxalic  acid,  which  corresponds  to  7.11 
grains  of  lime  in  1  fluidounce. 

It  should  be  kept  in  a  well-stopped  bottle,  and  given  in  the  dose  of 
from  20  to  60  minims  in  a  glass  of  water  t^vo  or  three  times  a  da}',  after 
eating.  This  is  stated  to  be  a  powerful  antacid  and  tonic,  adapted  to 
cases  of  obstinate  dyspepsia  connected  with  too  little  secretion  of  gastric 
juice,  as  well  as  to  those  with  too  great  secretion.  It  is  said  to  be  par- 
ticularly serviceable  to  gouty  constitutions,  though  of  less  use  in  hys- 
terical and  anaemic  cases.  So  far  from  increasing  constipation,  it  is 
stated  gradually  to  remove  that  symptom. 

Syrupus  Calcis,  U.  S.  P.     {Syruj)  of  Lime.) 

Lime,  five  parts .        5 

Sugar,  in  coarse  powder,  thirty  parts 30 

Water,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

Triturate  the  lime  and  sugar  thoroughly  in  a  mortar ;  then  add  the 
mixture  to  fifty  (50)  parts  of  boiling  water,  contained  in  a  bright  copper 
or  tinned  iron  vessel,  and  boil  the  mixture  for  five  minutes,  constantly 
stirring.  Dilute  it  with  an  equal  volume  of  water,  and  filter  through 
white  paper.  Finally,  evaporate  the  syrup  to  one  hundred  (100)  parts. 
This  new  officinal  preparation  is  copied  after  that  of  the  British  Phar- 
macopoeia, as  above,  and  is  used  in  the  same  way. 
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QiLv,  U.  S.  P.      [Limr.      CnO  :-  r,(5.) 

Tviiiic  should  1)0  ])r('S('rv('(l  in  well -closed  vessels,  in  ;i  drv  plaeo. 

LiiHf  is  the  oxide  ot"  a  light  metal  called  cr.lciuin,  Ca  =  40.  This 
oxide  exists  to  a  very  great  extent  in  the  mineral  kingdom,  being  the 
most  familiar  of  the  so-called  alkaline  earths.  It  is  ol)tained  from  the 
soil  hy  j)lants,  and  through  them  hecomes  incorporated  into  the  structure 
of  animals,  entering  specially  into  their  hones,  shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carlxmate,  mostly  i'rom  limestone, 
l)v  caleinintr  alono;  with  carbonaceous  matters.  Sometimes  with  wood, 
furnishing  M-o<Hl-burnt  lime;  and  at  other  times  with  coal,  furnishing  a 
more  common  article.  The  action  of  an  intense  heat  drives  off  the 
carbonic  acid,  which  escapes,  leaving  the  lime  in  its  caustic  state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  lieat  is  i>ro- 
duced,  and  it  is  found  to  have  alisorbed  1  equivalent  of  water  = 
C'a(IIO)o  =  74.  Lime  is  less  soluble  in  hot  than  in  cold  water,  is 
fusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic  acid.  Silicic 
acid  remains  undissolved  on  the  addition  of  this  acid.  lMiosj)hate  of 
calcium,  if  the  solution  is  acid,  is  thrown  down  on  neutralization  with 
ammonia.  Alumina,  magnesia,  and  oxide  of  iron  are  thrown  down 
from  this  sohition  by  a  slight  excess  of  ammonia. 

Hard,  white,  or  grayish-white  masses,  gradually  attracting  moisture 
and  carbonic  acid  gas  on  exposure  to  air  and  falling  to  a  white  powder, 
odorless,  having  a  sharp,  caustic  taste  and  an  alkaline  reaction.  Soluble 
in  750  parts  of  water  at  15°  C.  (59°  F.),  and  in  1800  parts  of  boiling 
water;  insoluble  in  alcohol.  When  heated  to  a  white  heat,  lime  is 
neither  fused  nor  altered.  Brought  into  contact  with  about  half  its 
weight  of  water,  it  absorbs  the  latter,  becomes  heated,  and  is  gradually 
converted  into  a  white  powder  (slaked  lime). 

Lime  mixed  with  water  to  a  thin  milk  should  be  dissolved  by  nitric 
acid  with  but  little  eiiervesct'nce  (limit  of  carbonate),  and  without 
leaving  more  .than  a  slight  residue  of  insoluble  matter.  Distilled  water 
agitated  with  slaked  lime  should  give  the  reactions  mentioned  under 
Liquor  Calcis. 

Calx  Chlorata,  U.  S.  P.     [Chlonnated  Lime.) 
{Calx  Chlorinata,  Pharm.,  1870.     Oiloride  of  Lime.) 

A  compound  resulting  from  the  action  of  chlorine  ujion  hydrate  of 
calcium,  and  containing  at  least  25  per  cent,  of  available  chlorine. 

Chloride  of  lime  should  be  preserved  in  well-closed  vessels,  in  a  cool 
and  dry  ])lace. 

Under  the  name  of  chloride  of  lime,  or  hieacliing  powder,  this  sub- 
stance is  extensively  manufactured  and  used  as  a  bleaching  agent.  It 
is  made  from  slaked  lime  by  subjecting  it  to  an  atmosjihere  of  chlorine 
gas  till  completely  saturated,  and  has  a  comj)lex  and  variable  com|)osi- 
tion.  being  a  mixture  of  hypochlorite  of  calcium,  diCl.JJ^,  chloride  of 
calcimn,  ('a(X,  and  lime,  CaiHOjj. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition  of 
an  acid  is  necessary,  though  the  spontaneous  evolution  of  that  gas  is 
usually  relied  on  for  connnon  disinfecting  purposes.     The  chief  popular 
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* 

use  of  clilorinated  lime  is  as  a  disinfectant  about  cesspools,  seAvers, 
and  places  rendered  offensive  and  unwholesome  by  the  products  of 
decomposition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  prepa- 
ration of  liquor  sodce  cMoratce,  Avhicli  is  used  as  a  substitute  for  it  for 
internal  and  external  use  in  medicine. 

A  white  or  grayish-white,  dry,  or  but  slightly  damp  powder,  or 
friable  lumps,  becoming  moist  and  gradually  decomposing  on  exposure 
to  air,  having  a  feeble,  chlorine-like  odor,  and  a  disagreeable,  saline 
tiuste.  It  is  partially  soluble  in  water  and  in  alcohol.  On  dissolving 
chlorinated  lime  in  diluted  hydrochloric  acid,  chlorine  gas  is  given  off, 
and  there  should  not  remain  more  than  a  trifling  amount  of  insoluble 
matter.  Its  solution  in  diluted  acetic  acid  yields,  with  test-solution  of 
oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydrochloric  acid. 
The  aqueous  solution  quickly  destroys  the  color  of  a  dilute  solution  of 
litmus  or  of  indigo. 

If  0.71  gm.  of  chlorinated  lime  be  mixed  with  a  solution  of  1.25 
gm.  of  iodide  of  potassium  in  120  c.c.  of  water,  and  9  gm.  of  diluted 
hydrochloric  acid  be  tlien  added,  the  red-brown  liquid  should  require 
for  complete  decoloration  not  less  than  50  c.c.  of  the  volumetric  solution 
of  hyposulphite  of  sodium. 

Ckilx  Sulpliurata,  U.  S.  P.     {Sulphurated  Lime.) 

A  mixture,  commonly  misnamed  sulphide  of  calcium,  consisting  chiefly 
of  sulphide  of  calcium  (CaS  =72)  and  sulphate  of  calcium  (CaSO^  =  1 3(j ), 
in  varying  proportions,  but  containing  not  less  than  36  per  cent,  of  abso- 
lute sulphide  of  calcium. 

A  preparation  somewdiat  similar  has  been  used  as  a  base  for  a  lotion 
in  the  cure  of  itch,  and  as  an  addition  to  baths,  when  sulphurous  med- 
ication is  demanded. 

Lime,  in  very  fine  powder,  one  hundred  parts 100 

Precipitated  sulphur,  ninety  parts 90 

Mix  the  lime  and  sulphur  intimately ;  pack  the  mixture  with  gentle 
pressure  in  a  crucible  so  as  nearly  to  fill  it,  and,  having  luted  dow^n  the 
cover,  expose  the  crucible  for  one  hour  to  a  low  red  heat,  by  means  of  a 
charcoal  fire  so  arranged  that  the  uj^per  part  of  the  crucible  shall  be 
heated  first.  Then  remove  the  crucible,  allow  it  to  cool,  rub  the  con- 
tents to  powder,  and  at  once  transfer  the  latter  to  small  glass-stoppered 
vials. 

Much  of  the  commercial  article  is  made  by  calcining  a  mixture  of 
calcined  plaster  and  sulphur  with  some  charcoal,  flour,  or  other  carbon- 
aceous material.  This  compound  has  become  a  popular  remedy  in  those 
cases  where  sulphur  is  indicated,  especially  in  eruptions,  etc.,  caused  by 
indigestion  or  impoverished  blood.     It  is  administered  in  pills  in  doses 

of  gr.  Jo  to  7-      . 

A  grayish-white  or  yellowish- white  powder,  gradually  altered  by 
exposure  to  air,  exhaling  a  faint  odor  of  hydrosulphuric  acid,  having 
an  offensive,  alkaline  taste,  and  an  alkaline  reaction.  Very  slightly 
soluble  in  water,  and  insoluble  in  alcohol.     On  dissolving  sulphurated 
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lime  with  the  aid  <A'  acetic  acid,  hvch'osulphuric  acid  is  ahiindaiitlv  irivon 
ott',  and  a  white  jux'cipitate  (sulphate  of  calcium)  i>  tlimwu  il(»wn.  The 
filtrate  yields,  with  test -solution  of  (txalate  of  annnoniuni,  a  white  ])re- 
cipitate  solul.le  in  hydntchhiric,  hut  insi)lul)le  in  acetic,  acid. 

If  1  jT'ii.  of  sulphuratcil  liiue  he  irniduallyaddetl  to  a  hoilinp:  solution 
of  I. '2')  irm.  of  snlj)hate  of  coi)|)er  in  oO  c.c.  of  water,  the  luixtun^ 
dig;csted  on  a  water-hath  for  fi<"teen  minutes,  and  filtered  when  cold, 
no  color  sh(»uld  i)e  imj)arted  to  the  filtrate  hv  1  drop  of  test-solution  of 
fcrrocyanide  of  potas^^ium  (})resence  of  at  least  t]()  per  cent.  (»f  real  sul- 
phide of  calciumj. 

8d  Group  of  Dyad  Metals.     Preparations  of  Magnesium. 

Masjnesia,  Mj^(^.     By  calcinino;  the  earhnnate.     Dose,  3j. 

^lairnesia  ponderosa.     Like  hii^t ;  heavy,  wliite  powder. 

^lairnesii  acotas.     In  sohitiim  witli  oraiij^e  syrup. 

Ma,i,'nesii  bioarbonas.     I>y  sohition  in  a(|iia  acidi  carbonic!. 

Mairnesii  carbonas.  ( M<r('()3)4MgiII()  /)1I20.     From  snlpiiate  by  Xa;jC03. 

Ma<jnesii  carbonas  ponderosii.s.     Like  last,  troni  dense  sohitions. 

Masnesii  citra,s  cranulatiis.     l'>flervescent  <i:ranidar  powder. 

Mai^nesii  citratis  li(pior.     ^j  of  salt  in  f.^xii  liotile. 

Mau'nesii  et  potassii  borotartras.     Sohible  and  mild  salt. 

^la^rnesii  sidphas,  Mt;S()^7II.,().     From  native  carbonate. 

Mai^nesii  sulphis,  MgSOjiiH./). 

Magnesii  snlpliuretum.     Gelatinous  alterative.     Dose,  5  to  30  grains. 

Acetdfe  of  3farpiesiuni. — This  is  very  deliquescent  and  difficult  to 
crystallize  ;  in  the  dry  .state  it  is  i;enerally  fomid  as  a  gummy  ma.ss.  It 
has  l)cen  proposed  a.s  a  substitute  for  citrate  of  magnesium.  Renault 
recommends  to  dis.solve  120  parts  of  carbonate  of  magnesimn  in  acetic 
acid  and  evaporate  to  300  parts,  which  solution,  when  wanted  for  u.se, 
is  to  be  mixed  with  three  times  its  weight  of  orange  or  some  other  agree- 
able syrup.  It  is  more  agreeable  if,  like  citrate  of  magnesium,  it  con- 
tains a  quantity  of  free  carbonic  acid. 

Garrot  recommended  a. s-^/"(/^>  of  aecfafc  of  maffnesium,  prepared  by  dis- 
solving 10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and  adding 
150  parts  of  some  agreeable  fruit  syru}).  Of  similar  composition  is 
the  elixir  of  acetate  of  magnesii  mi,  prepared  by  dissolving  10  j)arts  calc. 
magnesia  in  40  jiarts  acetic  acid,  and  adding  40  parts  alcohol  and  70 
of  an  aromatic  syrup. 

Magnesia,  U.  S.  P.         [Magnesia.     Light  Magnesia.     MgO  =  40.) 
Magnesia  should  be  kept  in  well-closed  vessels. 

Magnesia  Ponderosa,  U.  S.  P.     {Heavy  Magnesia.     MgO  =  40.) 

A  white,  den.se,  and  ver^'  fine  powder,  corresponding  in  all  other 
jiropcrtics  and  reactions  with  magnesia. 

Lsiially  })reparcd  by  calcining  the  carbonate  at  a  high  heat,  until  it 
presents  a  peculiar  himinous  appearance,  called  brightcnino;.  This 
preparation  is  very  various  in  its  physical  properties,  owing  to  the  various 
modifications  of  the  ]>rocess  for  its  j)rcparation  ;  it  will  not  be  neccssuy 
in  this  work  to  describe  these.     The  reader  is  referred,  for  an  account 
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of  some  interesting  experiments  made  in  my  laboratory  by  Thomas  H. 
Barr,  of  Terre  Haute,  Ind.,  and  by  Thomas  Weaver,  of  Philadelphia,  to 
the  American  Journal  of  Fliarmacy,  vol.  xxvi.,  p.  193,  and  vol.  xxviii., 
p.  214. 

The  first  mentioned  light  or  common  calcined  magnesia  is  a  veiy  light 
white  powder,  almost  insoluble  and  tasteless,  but  imparting  a  sensation 
of  grittiness  to  the  tongue,  which  renders  it  a  disagreeable  medicine  to 
most  persons. 

The  best  varieties  of  the  heavy  magnesia  in  commerce  are  the  English 
ponderous  magnesia,  sold  in  bulk,  and  Henry's,  Husband's,  and  Ellis's, 
sold  in  bottles. 

The  jionderous  is  now  very  much  used  in  this  country ;  it  has  the 
advantage  of  smallness  of  bulk,  but  lacks  the  extreme  softness  of  the 
bottled  article.  Henry's  leaves  nothing  to  desire  ;  it  is  very  heavy,  soft, 
and  smooth,  and  is  highly  esteemed  among  the  more  wealthy  classes ;  its 
price,  which  is  enhanced  by  the  payment  of  duty,  almost  puts  it  out  of 
the  reach  of  the  middle  and  poorer  classes.  Husband's  is  somewhat 
cheaper  and  equally  good,  though,  as  would  be  inferred  from  the  ascer- 
tained composition,  it  requires  a  little  larger  dose.  Ellis's  is  the  most 
recent  make ;  it  maintains  the  same  price  in  bottles  as  the  last  named, 
and  approaches  it  in  quality.  This  is  also  obtainable  by  the  pound  at  a 
somewhat  reduced  ])rice. 

The  following  abridgment  of  Barr's  table  of  the  composition  of  these 
three  kinds  will  show  the  relative  purity  of  the  specimens  examined  : — 

Henry's. 
Sp.  gr.  3.404. 

Magnesia 94.40 

Water .50 

Sulphate  of  magnesium  and  sodium,  iron,  etc.     5.81 

The  dose  of  magnesia  as  a  cathartic  is  about  5j,  or,  of  the  common 
kind,  near  a  tablespoonful ;  of  the  heavy  kinds,  about  a  teaspoonful ; 
as  an  antacid,  smaller  doses  are  used. 

The  following  excellent  process  for  a  dense  and  soft  magnesia  is  that 
of  the  late  Thomas  Weaver,  of  Philadelphia : — 

Take  of  Sulphate  of  magnesium S'v  and  3ij- 

Bicarbonate  of  sodium Siij- 

•  '*  Nitric  acid, 

Carbonate  of  sodium, 

Water,  of  each Sufficient. 

Dissolve  the  sul]:>hate  of  magnesium  in  6  ounces  of  water,  add  a  few 
drops  of  nitric  acid,  and  boil  for  15  or  20  minutes;  then  add  sufficient 
carbonate  of  sodium,  dissolved  in  a  little  v/ater,  to  produce  a  slight  pre- 
cipitate, and  continue  boiling  for  some  time,  filter,  and  set  aside  to  cool. 
Triturate  the  bicarbonate  of  sodium  with  about  8  ounces  of  cold  Avater, 
and  add  it  to  the  cold  solution  of  sulphate  of  magnesium  ;  after  frequent 
agitation  filter,  transfer  to  a  porcelain  capsule,  and  boil  quickly  till 
reduced  to  a  small  bulk,  collect  the  precipitate,  wash  thoroughly,  and 
when  nearly  dry  transfer  to  a  crucible  free  from  iron,  and  calcine  at  a 
low  heat  just  approaching  to  redness.  The  first  part  of  this  process  is 
designed  to  separate  traces  of  iron  as  sesquioxide,  which  it  accomplishes 


Husband's. 

Eli.is's. 

Sp.  gr.  3.326. 

Sp.  gr.  3.386. 

84.306 

94.04 

11.400 

.80 

3.608 

4.41 

288      MEDICINAL    PREPARATIONS    OF    DYAD    METALS. 

most  cflil'i'tiKilly  and  oconomically,  and  the  last,  to  (Iccdiuposc  the  sul|)hate 
at  such  a  tcnuH'ratiiiv  a.s  to  insure  a  soft  and  licavv  produt-t.  KK'vation 
ot"  tlu!  heat  above  rahiess  .seems  to  i)r(Khiee  the  grittiness  eharaeteristie 
of  common  (jualities  of  magnesia. 

7/.n7n. — A  white,  very  liglit,  and  very  fine  powder,  sIomIv  absorbing 
carbonic  ai-id  from  tlie  air,  o{h>rless,  liaving  an  earthy,  but  no  sidine 
taste,  and  a  faintly  alkaline  ivaetion  when  moistened  with  water.  It  is 
ahiiost  insoluble  in  water  and  insoluble  in  alcohol,  and  is  not  altered  or 
affected  by  heat.  On  stirring  1  part  of  magnesia  with  15  parts  (tf  water, 
in  a  beaker,  and  allowing  the  mixture  to  stand  for  about  half  an  hour, 
it  will  form  a  gelatinous  mass  of  sufficient  iirmness  to  prevent  it  from 
falling  out  when  the  glass  is  invert<'d.  A  filtered  solution  of  magnesia 
in  dilutetl  suli)huric  acid,  mixed  with  chloride  of  ammonium  and  super- 
saturated with  water  of  ammonia,  yields,  with  test-solution  of  phosphate 
of  sodium,  a  copious,  white  precipitate,  solul)le  in  acids. 

On  drojiping  a  small  portion  of  magnesia  into  hot  water,  waiting 
until  all  air-bubbles  have  escaped,  and  then  pouring  the  mixture  into 
an  excess  of  diluted  sulphuric  acid,  no  effervescence  should  tak(-  ])lace 
(absence  of  carboni'tc),  nor  should  an  insoluble  residue  remain  (absence 
of  more  than  traces  of  other  alkaline  earths).  A  solution  of  magnesia 
in  a  slight  excess  of  dihited  nitric  acid  should  yield,  at  most,  only  a 
faint  cloudiness  with  test-solution  of  chloride  of  barium  (limit  of 
sulphate),  or  of  nitrate  of  silver  (chloride). 

Bicarbonate  of  Magnesium. 

Is  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and  exists 
only  in  solution.  Tlie  so-called  fluid  magnesias,  of  which  jMurray's, 
Dinneford's,  and  Husband's  are  the  best  known,  are  solutions  of  this 
salt.  They  are  conveniently  ]>re]>ared  by  passing  a  stream  of  carl)onic 
arid  gjis  into  freshly  precij)itated  hydrated  carbonate  of  magnesium,  or, 
preferably,  by  forcing  the  gas  into  a  strong  fountain,  such  as  is  use<l  for 
carbonic-acid  water,  containing  the  freshly  precipitiited  carbonate.  The 
quantitv  C(mtained  in  these  solutions  is  necessarily  small,  and  they  have 
a  tendency  to  deposit  the  salt  as  they  lose  the  free  carbonic  acid  ;  their 
usefidness  is  limite<l  to  the  case  of  children,  and  to  the  treatment  of 
aciditv  of  stomach  in  adults.  The  taste  is  more  alkaline  and  disagree- 
able than  that  of  the  insoluble  carbonate,  or  of  magnesia  itself. 

According  to  Graham,  the  crystals  (le]>osited  from  such  solutions  are 
compounds  of  mono-carbomite  of  magnesium  with  one,  two,  or  four 
equivalents  of  water. 

Magnesii  Carhonas,  U.  S.  P.     ((hrhonafc  of  Magnesium. 
(MgCo3),Mg(HO),5H20  =  484.) 

The  carbonate,  called  also  magnesia  aiha,  is  usually  made  from  sul- 
])hate  of  magnesium,  bv  adding  carbonate  of  sodium,  and  boiling  the 
mixed  solutions.  Sul[)hate  of  sodium  and  carbonate  of  magnesium 
result  from  tlie  play  of  affinities  ;  the  former  is  soluble  and  is  washe<l 
out,  while  the  latter  is  collected,  pressed  into  oblong  squares,  called  brick.-, 
dried  at  a  moderate  heat,  and  wrapped  in  paper  for  sale.     It  is  very  light, 
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pulverulent,  insoluble,  tasteless,  soft,  though  somewhat  granular  and 
variable  in  these  repects.  It  is  a  compound  of  about  one  equivalent  of 
bihydrate  of  magnesia  and  four  of  hydrated  carbonate  of  magnesium. 
It  is  used  as  an  antacid  and  laxative,  but  requires  to  be  given  in  a  larger 
dose  than  the  calcined  ;  lump  magnesia  is  often  carried  about  by  those 
who  ase  it  haljitually  for  heartljurn  and  acidity  of  stomach. 

Tests. — Light,  white,  friable  masses,  or  a  light,  white  powder,  odorless 
and  tasteless,  insoluljle  in  alcohol,  and  almost  insoluble  in  water,  to 
which,  however,  it  imparts  a  feebly  alkaline  reaction.  When  strongly 
hejited,  it  loses  water  and  carbonic  acid  gas,  and  is  converted  into  mag- 
nesia. It  is  soluble  in  diluted  hydrochloric  acid,  with  copious  efferves- 
cence. On  supersaturating  this  solution  with  water  of  ammonia,  and 
adding  test-solution  of  phosphate  of  sodium,  a  Mhite,  crystalline  pre- 
cipitate, soluble  in  acids,  is  thrown  down. 

Distilled  water,  boiled  with  the  salt,  and,  after  filtration,  evaporated 
to  dn'uess,  should  not  leave  more  than  a  trace  of  residue.  The  salt 
should  be  soluble  in  diluted  hydrochloric  acid  to  a  colorleas  liquid  ;  on 
supei^saturating  the  clear  solution  with  test-solution  of  carbonate  of 
ammonium,  it  should  not  be  rendered  more  than  faintly  opalescent 
(absence  of  aluminium  or  more  than  traces  of  calcium).  A  2  per  cent, 
solution  of  the  salt,  prepared  Mith  the  aid  of  acetic  acid,  should  not  be 
affected  by  hydrochloric  acid,  nor,  after  addition  of  test-solution  of  car- 
bonate of  ammonium  Avith  an  excess  of  water  of  ammonia,  by  solution 
of  sulphide  of  ammonium  (absence  of  metals).  Another  portion  of 
the  2  per  cent,  solution  should  not  at  once  be  rendered  more  than  faintly 
opalescent  by  test-solution  of  nitrate  of  barium  (limit  of  sulphate),  or 
of  nitrate  of  silver  (chloride). 

Heavy  Carbonate  of  JIagnesmm. 

This  is  the  result  of  a  similar  process  to  the  foregoing,  except  that  the 
solutions  are  much  more  concentrated,  or  are  boiled  together  until  efler- 
vesceuce  ceases.  It  is  heavier  than  the  common  carbonate,  though  very 
similar  in  composition,  and  is  found  in  a  white  rather  dense  powder, 
preferred  from  its  small  bulk. 

Carbonate  of  magnesium  is  used  chiefly  as  an  antacid,  in  doses  of  3j 
to  5j,  though  liable  to  the  objection  of  liberating  carbonic  acid  gas  in 
the  stomach,  producing  eructations  and  distension. 

Magnesii  Citras  Granulatiui,  U.  S.  P.  ( Granulated  Citrate  of  Magnesium.) 

Carbonate  of  magnesium,  eleven  parts 11 

Citric  acid,  forty-eight  parts    ........  48 

Bicarbonate  of  sodium,  thirty-seven  parts 37 

Sugar,  in  No.  60  powder,  eight  parts 8 

Alcohol, 

Distilled  water,  each  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Mix  the  carbonate  of  magnesium  intimately  with  33  parts  of  the 
citric  acid,  and  enough  di.stilled  water  to  make  a  thick  paste;  dry  this 
at  a  temperature  not  exceeding  30°  C  (86°  F.),  and  reduce  it  to  a  fine 
19 
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powder.  Tlu'M  mix  it  intimately  with  the  sutiar,  thi'  hiearhoiiato  of 
S(Klium,  and  the  remainder  of"  the  eitri<*  acid  previously  renlneed  to  a 
very  fine  powder.  Dampen  the  ma.ss  with  a  sufficient  (|uantitv  of  alco- 
hol, and  rub  it  through  ;i  Xo.  20  tinncnl-iron  sieve,  to  form  a  coarse, 
granular  powder,      I^astly,  dry  it  in  a  modi-rately  warm  place. 

Grannlatcd  citrate  of  maii;ni'sinm  should  Itv  kept  in  Avcll-closed  bottler. 

A  white,  coarsely  <iranular  salt,  deli(|uescent  on  exposure  to  air,  odor- 
less, havinir  a  mildly  acidulous,  refreshins;  tiiste,  and  an  acid  reaction. 
Soluble,  with  coj)ious  etlervesccnce,  in  2  parts  of  water  at  15°  C. 
(59"^  F.),  and  very  soluble  in  b(»ilin<>:  water;  almost  insoluble  in  alco- 
hol. On  adding;  chloride  of  ammonium  to  the  aqueous  solution  of  the 
salt,  a  portion  of  the  liquid,  when  mixed  with  excess  of  solution  of 
j>h(tsphate  of  ammonium  and  water  of  anunonia,  yields  a  white  crystal- 
line precipitate,  soluble  in  acids.  On  mixiniji:  another  portion  with  test- 
solution  of  chloride  of  calcium,  supersaturatinit;-  with  water  of  ammonia, 
and  filtering,  the  filtrate  deposits  a  white  precipitate  on  boiling. 

The  saturated  aqueous  solutiou  of  the  salt,  when  mixed  with  a  satu- 
rated solution  of  acetate  of  potassium  and  some  acetic  acid,  should  not 
yield  a  white  crystalline  precipitate  (absence  of  tartrate.) 

Liquor  Magnesii  Citratis,  U.  S.  P.      {>SolHtion  of  Citrate  of  3Iagncj<ium.) 

Grains.  Grammes. 

Take  of  Carbonate  of  magnesium,  two  hundred  grains  .     200  13.00 

Citric  acid,  four  hundred  grain.s     .         .               .400  26.00 

Syrup  of  citric  acid,  twelve  hundred  grains        .  1200  80.00 

Bicarbonate  of  potassium,  thirty  grains              .      30  2.00 
Water,  a  sufficient  quantity. 

Dissolve  the  citric  acid  in  2000  grains,  or  about  120  grammes,  of 
water,  and,  having  jidded  the  carbonate  of  magnesium,  stir  till  it  is  dis- 
solved. Filter  the  solution  into  a  strong  bottle  of  the  capacity  of  12 
fluidounccs,  or  about  360  c.c,  containing  the  syrup  of  citric  acid.  Then 
add  enough  water,  previously  boiled  and  filtered,  to  nearly  fill  the  bottle, 
drop  in  the  bicarbonate  of  pota.ssium,  and  immediately  close  the  bottle  with 
a  cork,  which  must  be  secured  with  twine.  La.stly,  shake  the  mixture 
occasionally  until  the  bicarbonate  of  j)otiLssiiini  is  dissolved. 

Liquor  Magncsii  Ciiratia. 

In  presenting  a  formula  for  this  very  popidar  cathartic  beverage,  I 
shall  depart  from  the  usual  custonj  of  following  the  l^hdnnacopa'ia. 

The  recipe  below^  is  that  wliich  I  have  used  for  some  years;  it  is 
original  with  myself,  and  I  l)elieve  seldom  fails  to  furnish  a  satisfactory 
article. 

To  make  one  doz.  To  make  one  bottle. 

Take  of  Citric  acid     .        .        .  .^ix  (offic.)  5yj. 

Magnesia       .         .         .  .^ij  +  5^'.  o'' sufficient.  5i  +  gi'- xlv. 

Syrup  of  citric  acid       .  12  fliiidounces.  f.\). 

Water     ....  1  galkm,  or  sufficient.  faxss. 

Make  an  acid  solutiou  of  citrate  of  magnesium  with  the  citric  acid, 
magnesia,  and  3  ])ints  of  the  water  (f,5iv  in  making  a  single  bottle);  to 
this  :ul(l  the  lemon  syrup,  and  divide  the  whole  among  12  fo^ij  bottles 
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(or  |)iit  into  one  bottle  if  the  smaller  (juantity),  fill  these  with  the 
remainder  of  the  -water,  adjust  the  eorks,  and  add  to  eaeh  bottle  about 
.'')ij  of  crvstallize<l  bicarbonate  of  potassium. 

The  quantit}'  of  magnesia  here  indicated  is  adjusted  to  an  article  of 
average  purity ;  sometimes  this  weight  is  foinid  too  much  and  must  be 
diminished  to  95  or  100  grains;  if,  on  the  other  hand,  the  magnesia  is 
rather  poorly  calcined,  and  contains  some  carbonate,  it  may  be  best  to 
increase  the  proportion  from  105  to  110,  or  even  120  grains  to  the 
l)ottle,  though  this  must  be  done  with  great  caution,  as  the  slightest 
exce&s  may  occasion  the  precipitation  of  a  large  amount  of  the  hydrated 
citrate.  The  sti'ong  solution  as  at  first  jirepared  Avill  not  keep  with(nit 
precipitation,  so  that  it  is  necessary  to  bottle  and  dilute  it  without  much 
delay.  If  the  preparation  is  not  decidedly  acid,  it  will  be  disagreeable 
to  take,  and  will  possess  no  advantage  over  the  common  saline  cathartics ; 
but  if  too  strongly  acid,  it  will  l)e  almost  equally  objectionable.  The  bicar- 
bonate of  potassium  has  the  great  advantage  of  neutralizing  a  portion  of  the 
acid,  while  it  forms  a  very  soluble  and  agreeable  salt.  If  carbonate  of 
magnesium  were  used  to  liberate  the  gas,  the  tendency  to  deposit  would 
be  increased,  which  is  the  greatest  practical  difficulty  with  this  solution. 

The  size  of  the  bottle  is  an<jther  yxnnt  to  be  oljserved  ;  it  must  not  fall 
short  of  f.5xij.  Bottles  are  made  for  the  purpose  both  with  and  \\ithout 
the  name  of  the  prejiaration  blown  in  the  glass,  which  are  very  apj)ropriate. 

Each  buttle  of  the  solution  as  made  by  either  of  these  recipes  holds  a 
full  cathartic  dose;  divided  portions  may  be  taken  for  its  refrigerant 
and  aperient  effects,  the  cork  being  always  carefully  seciu'ed  and  the 
bottle  inverted  in  the  intervals  of  taking  the  doses. 

Mafjnesii  et  Potassii  BorotaHras. 

100  parts  of  borotartrate  of  potassium,  24  parts  carbonate  of  magne- 
sium, and  600  parts  of  water  are  to  be  gradually  mixed  and  evaporated. 
Dissolved  with  citric  acid  it  has  l)een  reconnnended  as  a  purgative,  for 
which  purpose  Garrot  has  proposed  the  following  proportions :  borotar- 
trate of  magnesium  and  potassium  5j,  citric  acid  oss,  lemon  syrup  .^ij, 
water  .^x. 

Macjnesu  Sulphas,  IT.  S.  P.     {Sulphate  of  Magnesium. 
Mg^O^.THp  =  24(3.)     {Epsom  Salt) 

Sulphate  of  magnesium  should  be  kept  in  well-closed  vessels. 

Epsom  salt  is  chiefly  prepared  from  magnesian  limestone,  called  by 
mineralogists  dolomite,  and  from  a  native  carbonate  of  magnesium  called 
magnesite  brought  from  the  island  of  Eul)rpa.  By  the  action  of  sul- 
phuric acid  the  magnesite  is  converted  into  the  soluble  sulphate,  and  the 
mineral  being  in  excess,  the  addition  of  a  little  freshly  precipitated 
magnesia  carries  down  Avith  it  the  iron  and  manganese,  so  that  the  sul- 
phate is  nearly  pure,  and  by  stirring  as  it  passes  into  a  solid  consistence 
is  obtained  in  acicular  crystals.  Immense  quantities  are  now  produced 
by  purifying  Kieserite,  an  imjnn-e  sul|)hate,  obtained  from  Stassfurth.  At 
the  Jarrow  chemical  works.  South  Shields,  England,  where  Epsom  salt 
is  produced  to  the  extent  of  one  thousand  tons  annually,  the  material 
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('m[)loy(.(l  is  the  impiuv  sulphaU'  oi"  iiiairncsium,  wliidi  frvstallizcs  from 
the  residual  litjuoi's  of  the  Yorkshire  aliiiii  works.  Ep.st)iu  salt  in  crys- 
tals is  solul)le  ill  an  ecjiial  wei}xht  of  water  ;  it  contains  over  50  per  cent, 
(jf  water  of  ei'ystallizatii>ii,  and  etHorcsces  slowly  hy  exposnre,  heeoni- 
in«r  wliitt'  and  pnlvcrnlent.  Its  sensible  properties  are  familiar  to  most. 
In  doses  of  from  .^ss  to  .^j,  Kj)Som  s:dt  is  a  hrisk  saline  cathartic;  in 
small  doses,  a  laxative  and  diuretic.  It  is  nuieh  combined  with  senna, 
senna  and  mannti,  etc.,  in  well-known  and  very  ilisa<i;reeal)le  infusions. 

Tests. — Sma  II,  colorless,  rii^ht-rhombic  prisms,  or  acicular  needles,  slowlv 
ctllorescent  in  dry  air,  odorless,  havin^;  a  cool inj^,  saline,  and  l)ittcr  taste, 
and  a  neutral  reaction.  Soluble  in  0.8  part  of  water  at  15°  0.  (59°  F.), 
and  in  0. 15  part  of  boiling;  water  ;  insoluble  in  alcohol.  When  heated, 
the  salt  <:'ra<luallv  loses  nearly  44  jier  cent,  of  its  weight  (water  of  crvstal- 
li/ation),  and  at  a  stron<^,  red  heat  it  fuses,  congealinjr  on  coolini;  to  a 
white  nuLss,  which  amounts  to  48.7  per  cent,  of  the  original  weii!:ht. 
The  aqueous  solution,  mixed  with  solution  of  chloride  of  anunonium, 
yields,  with  excess  of  test-solution  of  ])hosphate  of  sodium  and  water 
of  annnonia,  a  white,  crystalline  ]>recij)itate,  soluble  in  acids.  With 
test-solution  of  chloride  of  i)arium  it  yields  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  aipieous  solution  should  not  be  colored  nor  be  prcci])itate(l  by 
test-solution  (»f  ferrocyanide  of  potassium,  hydrosul|)liuric  acid  or  sul- 
phide of  anunonium  (absence  of  metals).  A  5  per  cent,  solution,  after 
addition  of  chloride  of  ammonium,  should  not  be  precipitated  nor  ren- 
dered turbid  by  test-solution  of  carbonate  of  ammonium  and  water  of 
ammonia  (absence  of  other  alkaline  earths).  A  1  per  cent,  solution 
should  not  yield  more  than  a  slioht  opalescence  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride).  If  an  aqueous  solution  of  1  j^ni. 
of  the  salt,  mixed  with  chloride  of  ammonium,  be  completely  precipi- 
tated by  solution  of  phosphate  of  ammonium  and  water  of  ammonia, 
the  filtrate  evaporated  to  dryness,  the  residue  j^ently  iLi;nited  and  then 
dis.->olved  in  5  c.c.  of  water,  this  solution,  acidulated  with  a  few  drops  of 
hydrochloric  acid,  should  not  become  more  than  faintly  o])alescent  on 
mixino;  1  volume  of  it  with  2  volumes  of  alcohol,  or  on  addinjr  test^ 
solution  of  chloride  of  barium  to  another  portion  (absence  of  more  than 
about  1  pel'  cent,  of  sulphates  of  alkalies). 

Ma(/iu'sii  iSu/p/tis,  U.  S.  P.     {Sidphite  of  Mcu/neaium. 
MgS(V()R,0=  212.)  ■ 

Sulphite  of  maj^nesium  should  be  kept  in  well-stopped  bottles. 

This  preparation  is  readily  prepared  by  saturatiuijj  a  solution  of  sul- 
phurous acud  with  carbonate  of  magnesium  and  evaporating  carefully. 
It  is  em|)loyed  in  doses  of  15  to  -lO  grains  for  the  usual  purposes  of  the 
sulphites,  and  thought  to  be  mildc-r  in  its  action. 

A  white,  crystalline  j)owder,  gradually  becoming  oxidized  on  exposure 
to  air,  (xlorless,  having  a  slightly  bitter,  somewhat  sulphurous  taste,  and 
a  neutiid  or  slightly  alkaline  njactiou.  Soluble  in  80  parts  of  water  at 
1  5°  C.  (59°  F.),  and  in  120  })arts  of  boiling  water  ;  insoluble  in  alcohol. 
When  heati.'d  to  200°  C.  (392*^  F.),  the  siilt  loses  its  water  of  crystalliza- 
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tion  (50.9  per  cent.),  and  is  converted  into  magnesia  and  anhydrous  sul- 
pliatf  of  magnesium.  The  aqueous  solution  of  the  saU,  mixed  witli 
chloride  of  ammonium,  yields,  with  excess  of  test-solution  oi"  ])lio.<pIiat(! 
of  sodium  and  water  of  ammonia,  a  white,  crystalline  precipitate  soluble 
in  acids.  When  treated  with  4  times  its  weight  of  diluted  hydro('hloi-i(! 
acid,  the  salt  dissolves  completely  and  emits  the  odor  of  burning  sul|)hur, 
without  becoming  cloudy  (difference  from  hyposulphite).  A  1  per  cent, 
aqueous  solution,  strongly  acidulated  with  hydrochloric  acid,  should 
not  afford  more  than  a  slight  cloudiness  with  test^solution  of  chloride 
of  barium  (limit  of  sulphate). 

Mar/ncsii  tSalphvretvm. — If  a  boiling  solution  of  sulphate  of  mag- 
nesium is  mixed  with  a  concentrated  solution  of  sulphuret  of  potassium, 
a  white  gelatinous  mass  is  precipitated,  which,  on  account  of  its  weaker 
taste  and  smell,  and  milder  action,  has  been  recommended  for  internal 
use,  instead  of  the  true  sulj)hurets  of  magnesium.  Its  dose  is  5  to  10 
grains  for  children  ;  it  operates  slightly  as  a  laxative. 

4th  Group  of  Dyad  Metals.     Zinc  and  its  Prp:pa rations. 

Zincum,  Zn.     In  thin  sheets  or  granulated  pieces. 

Zinci  acetas,  Zn/^CHjOjlaSII./X     By  dissolving  oxide  in  the  acid. 

Zinci  bromidum,  ZnBrj.     By  saturating  the  acid  HBr  with  ZnCOs. 

Zinci  carbonas  prsecipitatus,  (ZnC03)2:^Zn(HO).,.  By  precipitation  from  ZnSO«by  NajCOa. 

Zinci  carbonas  impurus.     Calamine,  native,  impure  carbonate. 

Zinci  cliloriduni,  ZnCl^.     By  evaporating  liquor  and  granulating. 

Zinci  cliloridi  liquor,  containing  50  per  cent,  of  the  salt. 

Zinci  cyanidum,  ZnfCN),^.     Brilliant  white  powder,  by  passing  HCN  into  solution  of 

acetate. 
Zinci  iodidum,  Znl2.     White  granular  powder,  by  action  of  iodine  on  the  granulated 

metal. 
Zinci  ferrocyanidum,  Zn.^Fe(CN)g.     "White  powder,  by  precipitating  zinc  sulphate  with 

potassium  ferrocyanide. 
Zinci  lactas,  Zn(C3H50n)23H20.     By  dissolving  carbonate  in  lactic  acid. 
Zinci  oxidum,  ZnO.     White  powder,  by  calcining  carbonate. 
Zinci  phosphidum,  Zn^Pj-     ^J  action  of  phosphide  of  hydrogen  on  zinc. 
Zinci  sulphas,  ZnSo47H/X     By  dis.solving  Zn  in  dilute  H2SO4. 
Zinci  sidpho-carbolas,  Zn(C'6H5S04)2H/J.      By  saturating  sulpho-carbolic  acid  with 

excess  of  ZnO.  . 

Zinci  valerianas,  Zn(C5H902)2.H20.     By  decomposing  sodium  valerianate  with  zinc 

sulphate. 

Zincum,  U.  S.  P.     {Zinc.     Zn  =  64.9.) 

Metallic  zinc,  in  the  form  of  thin  sheets,  or  irregular  granulated  pieces. 

This  metal  occurs  in  nature  in  two  principal  forms :  as  a  sulphuret, 
blende,  and  as  a  carbonate  or  silicate,  calamine,  from  which  the  metal  is 
extracted  by  distilling  them  with  carbonaceous  matters.  The  purest 
zinc  found  in  commerce  is  that  produced  in  Bethlehem,  Pa.,  from  the 
native  ore,  found  in  great  abundance  in  that  vicinity. 

It  is  used  in  jiharmacy  for  the  preparation  of  the  sulphate,  acetate, 
and  chloride,  which  are  officinal,  and  other  salts. 

A  blui.sh-white  metal,  having  the  sp.  gr.  6.9.  When  treated  with 
warm  diluted  sulphuric  acid,  it  is  almost  completely  dissolved  to  a  col- 
orless liquid,  which  yields  a  white  precipitate  with  test-solution  of  ferro- 
cyanide of  potassium  or  of  sulphide  of  ammonium.  If  the  gas  which 
is  given  off  during  the  solution  be  made  to  come  in  contact  with  paper 
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wet  with  to.>:t-s<)lution  of  nitrate  of  silver,  no  brown  or  black  stain  should 
be  prodiurd  on  the  paper  (ai)sen(v  ot"  ai*senie).  On  adclin>r  water  of 
ammonia  to  a  colorless  solution  of  the  metal  in  (lilutetl  suli>hurie  acid, 
a  white  pr<H'ij)itate  is  producetl  which  should  be  soJul)le  in  excess  of 
water  of  anuuonia,  yielding-  a  colorless  li(|uid  (al)M'iice  of  more  than 
traces  of  lead,  iron,  and  copixjr). 

Zinci  Arrhis,  V.  S.  \\     ( Acetate  of  Zinc.     Zn(CJI/),,).,oILC)  -=  23().9.) 

Acetiite  of  zinc  should  be  kept  in  well-stopped  bottles. 

It  may  be  procured  in  either  of  the  followino;  ways  :  1.  By  dissolvin*; 
oxide  of  zinc  in  acetic  acid,  and  crystal liziii<j;  the  s;iturated  solution. 
2.  Bv  double  decomposition  between  a  solution  of  sul|)hate  of  zinc  and 
a  solution  of  acetate  of  lead.  3.  Granulated  zinc,  .^ix,  is  added  to  a 
solution  of  ,5xij  of  acetate  of  lead  in  water  Oiij,  and  agitated  occasionally 
till  no  precipitate  is  fornKnl  (mi  the  addition  of  iocbde  of  [mtassium.  The 
familiar  experiment  of  forming  the  ''  zinc,"  or  lead-tree,  leaves  this  salt 
in  solution.  In  concentrating  the  solution  to  one-fifth  its  bulk,  previ- 
ouslv  to  crystallizing,  a  little  of  the  acetic  acid  is  apt  to  be  dissipated, 
and  shoukl  be  replaced  by  dropping  in  a  small  excess  of  the  acid. 

Should  the  crystals  be  discolored  they  should  be  dissolved,  the  solution 
heated  to  ebullition,  and  successive  ])ortions  of  freshly  precipitated  car- 
bonate of  zinc  dropped  in  until  the  liquid  filtei-s  colorless;  it  may  then 
be  acidulated  with  acetic  acid  and  again  set  aside  to  cr>'stallize. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome 
pearlv  or  silky  hexagonal  crystals,  which  effloresce  in  a  dry  air.  As 
found  in  commerce,  it  is  sc^metimes  in  white  micaceous  scales;  veiy 
soluble  in  water,  moderately  soluble  in  alcohol,  and  has  an  a.stringent 
metallic  taste.  When  heated,  it  fuses  and  gives  out  an  inflammable 
vapor,  having  the  odor  of  acetic  acid ;  the  mineral  acids  decompose  it 
with  the  liberation  of  acetic  acid  vapoi"s. 

It  is  used  as  a  topical  remedy,  in  the  form  of  collyrium,  in  ophthalmia, 
and  as  an  injection  in  gonorrhoea,  gleet,  leucorrhoja,  etc. 

Soft,  white,  micaceous  or  pearly,  six-sidal  talilets  or  scales,  somewhat 
efflorescent  in  dry  air,  having  a  faintly  acetous  odor,  a  sharp,  metallic 
taste,  and  a  slightly  acid  reaction.  Soluble  in  3  parts  of  water,  and  in 
30  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1.5  part  of  boiling  water, 
and  in  •">  parts  of  boiling  alcohol.  When  strongly  heated,  the  salt  melts, 
and,  at  a  higher  temperature,  it  is  decomposed  with  evolution  of  acetous 
vapors,  a  residue  of  oxide  of  zinc  being  finally  left.  The  aqueous  solu- 
tion of  the  salt  yields  a  white  ])recipitate  with  test-.solution  of  ferrocy- 
anide  of  potassium  or  of  sulphide  of  ammonium.  On  heating  the  sjdr 
with  sidphuric  acid,  acetous  vapoi*s  are  evolved. 

The  acjueous  solution,  acidulated  with  hydrm-hloric  acid,  should  yield 
no  dark-colored  ))recipitate  with  hyilrosul|)huric  acid  (absence  of  lead, 
copper).  On  adding  test-solution  of  carbonate  of  ammonium  to  the 
aqueous  solution,  a  white  precipitate  is  pnMluced  which  should  be  wholly 
soluble  in  an  excess  of  the  reagent  (absence  of  iron,  aluminium,  and  most 
alkaline  earthsV  On  com|)lelely  preei]>itating  the  zinc  from  this  alUaline 
solution  by  sulphide  of  ammonium,  the  filtrate  should   leave  no  fixed 
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residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or  alkaline 
earths). 

Zinci  Broniidum,  U.  S.  P.     [Bromide  of  Zinc.     ZnBrg  =^  224.5.) 

Bromide  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

This  salt  may  be  prepared  by  dissolving  the  oxide  in  hydrobromic 
acid,  and  evaporating  carefully,  and  stirring  constantly,  till  a  dry,  gran- 
ular powder  remains. 

A  white,  or  nearly  white,  granular  j)owder,  very  deliquescent,  odorless, 
having  a  sharp,  saline,  and  metallic  taste,  and  a  neutral  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  fuses,  and, 
at  a  higher  temperature,  it  is  volatilized  with  partial  decomposition. 
The  aqueous  solution  of  the  salt  yields  a  white  precipitate  with  test- 
solution  of  ferrocyanide  of  potassium  or  of  sulphide  of  ammonium.  On 
adding  some  disulphide  of  carbon  to  the  aqueous  solution,  then  chlorine 
water,  drop  by  drijp,  and  agitating,  the  disulphide  will  separate  with  a 
yellow  to  brownish-red  color,  free  from  violet  tint. 

When  acidulated  with  hydrochloric  acid,  the  aqueous  solution  should 
yield  no  dark-colored  precipitate  with  hydrosulphuric  acid  (absence  of 
lead,  copper).  On  adding  test-solution  of  carbonate  of  ammonium  to 
the  aqueons  solution,  a  white  precipitate  is  produced  which  should  be 
wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron,  aluminium, 
and  most  alkaline  earths).  On  completely  precipitating  the  zinc  from 
this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate  should  leave 
no  fixed  residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or 
of  alkaline  earths). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields  1.67  gm.  of  dry  bromide  of  silver. 

Zinoi  Carbonas  Pnecipitatus,  U.  S.  P.     {Precipitated  Carbonate  of  Zinc. 

(ZnC03)23Zn(HO)2  =  546.5.) 

Solutions  of  carbonate  of  sodium  and  sulphate  of  zinc,  equal  jiarts, 
are  mixed  together,  and  doul)le  decomposition  takes  place ;  sulphate  of 
sodium  is  formed  in  solution,  and  carbonate  of  zinc  is  precipitated  as  a 
white  flocculent  powder,  resembling  magnesia;  it  should  be  frequently 
washed  till  the  washings  are  tasteless ;  the  powder  is  dried  by  a  gentle 
heat.  It  must  be  wholly  soluble  in  diluted  acids ;  imj)urities  are  then 
detected  as  with  oxide.  Chemists  disagree  in  regard  to  its  composition ; 
that  stated  above  agrees  with  some  of  the  best  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal  cerate, 
it  is  much  used  as  a  dressing  for  burns. 

A  white,  impalpable  powder,  permanent  in  the  air,  (xlorless,  and 
tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  acids  with  copious 
effervescence.  When  strongly  heated,  the  salt  loses  water  and  carbonic 
acid  gas,  and  leaves  a  residue  of  oxide  of  zinc.  On  dissolving  the  salt 
to  saturation  in  diluted  snlj)huric  acid,  a  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrocyanide  of  potassium,  or  of  sulphide 
of  ammonium,  yields  a  white  precipitate. 

Another  portion  of  this  filtrate,  acidulated  -with  hydrochloric  acid, 
should  not  yield  a  dark-colored  precipitate  with  hydrosulphuric  acid 
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(aUseiue  ot"  Iciul,  cupper).  Aiiothcr  portion,  mixed  with  test-solution 
of  farhonato  of  aninioninni,  yields  a  white  ])rocipitate  Avhich  should  hv 
wholly  soluhle  in  an  excess  of  the  rca<r('nt  (absence  ()f  iron,  aluminium, 
and  most  alkaline  earths).  On  completely  j)recipit:itin<j:  the  zinc  from 
this  alkaline  solution  hy  sulj)hide  of  ammonium,  the  liltrate  should  not 
leave  more  than  a  tritlinj>:  fixed  residue  on  evaporation  and  (jentle  igni- 
tion (limit  of  salts  of  alkalies  or  of  alkaline  earths). 

Calamina.     {(ktlnmhie.     Nat  I  re  J  mpn  re  Cnrbomite  of  Zinc.) 

This  mineral  is  found  ahiindantly  in  Oorniany,  Euirland,  and  the 
United  States.  It  is,  however,  as  recently  procured,  very  imj)ure,  and 
seldom  contains  a  considerable  jn'o[)ortion  of  carbonate  of  zinc.  For  use, 
it  must  be  brouo;ht  to  the  condition  of  an  impal])able  powder,  when  it 
constitutes  calamina  prcrparata  of  the  former  Pharmacopmai^. 

It  is  in  the  form  of  a  pinkish  or  trray  powder,  of  an  earthy  a])pear- 
ance.  It  should  be  almost  entirely  soluble  in  sulphuric  acid,  and  the 
precijiitate  thrown  down  by  ammonia  and  ])ota.ssa  should  be  redissolved 
by  these  reagents.  The  calcination  of  calamine  drives  off  a  quantity 
of  CO.,  and  water,  so  that  little  remains  except  oxide  of  zinc  and  earthy 
impurities.  The  precipitated  carbonate,  or  oxide  of  zinc,  may  be  sub- 
stituted with  advantai>e. 

It  is  only  used  externally  as  a  dusting-powder  and  exsiccant,  or  in  the 
form  of  a  cerate,  as  a  mild  astringent. 

Zinci  Chloridum,  U.  S.  P.     ( Chloride  of  Zinc.     ZnCl.,  =  1 35.7.) 

Chloride  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

This  was  directed  to  be  prepared  by  evaporating  the  solution  of 
chloride  of  zinc  to  dryness  and  granulating,  or  melting,  and  pouring 
upon  a  flat  stone.  A\lieu  completely  cold  break  into  small  pieces  and 
keep  in  small  vials. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing  the 
heat  too  fiir,  the  chloride  is  decomposed,  and  contains  a  portion  of  insol- 
uble subchloride  or  oxide ;  on  the  other  hand,  care  must  be  taken  to 
free  it  entirely  of  water,  otherwise  it  will  not  harden  into  solid  and  dry 
masses.  The  ])ro])er  point  is  jiscertained  by  dip])iiig  into  it  a  glass  rod, 
on  which  it  should  thicken  into  a  hard,  dry  condition.  The  mass,  in  its 
fased  condition,  is  poured  on  to  a  dry  marble  slab,  and,  when  nearly 
cool,  is  broken  into  fragments,  and  put  immediately  into  dry  salt-mouth 
bottles,  usually  of  .5j  capacity. 

A  mixture  of  chloride,  with  a  sullicient  quantity  of  oxide  of  zinc, 
forms  a  good  filling  for  teeth,  becoming  very  hard  by  time. 

It  is  ased  as  a  powerful  escharotic,  and  as  a  remedy  for  toothache.  In 
solution,  it  is  an  antiseptic,  especially  ada])ted  to  dissecting-room  pur- 
poses ;  it  is  convenient  to  employ  a  solution  of  zinc  in  muriati(r  acid, 
without  either  purifying  or  concentrating  it. 

The  following  solution  is  a  good  antiseptic  for  this  purj)Ose : — 

Take  of  Zinc tt)s.  iv. 

Hydrochloric  acid lt)s.  iv  or  «i.  8. 

Water 18  pints. 
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Dissolve,  avoiding  excess  of  acid.  The  solution  contains  about  1 
part  of  chloride  of  zinc  in  12. 

A  white,  crystalline  powder,  or  white,  opaque  pieces,  very  deliquescent, 
odorless,  having  a  very  caustic,  saline  and  metallic  taste,  and  an  acid 
reaction.  The  salt  is  very  soluble  in  water  and  in  alcohol,  forming  a 
<-lear  or  only  faintly  opalescent  liquid.  This  opalescence  should  be 
removed  by  the  addition  of  a  few  drops  of  hydrochloric  acid.  ^\'hen 
heated  to  about  115°  C.  (239°  F.),  the  salt  melts,  yielding  a  clear  liquid, 
which,  on  cooling,  congeals  to  a  white  or  grayish-white  solid.  At  a 
higher  temperature  it  is  ]>artially  volatilized  and  decomposed.  The 
aqueous  solution  yields  a  white  precipitate  with  test-solution  of  ferrocy- 
anide  of  potassium,  or  of  sulphide  of  ammonium,  or  of  nitrate  of  silver. 

The  aqueous  solution  of  the  salt  should  be  miscible  with  alcohol  with- 
out [irecipitation  (absence  of  basic  salt).  When  acidulated  Avitli  hydro- 
chloric acid,  it  should  yield  no  dark-colored  precipitate  with  hydrosul- 
])huric  acid  (absence  of  lead,  copper).  On  adding  test-solution  of 
cju'bonate  of  ammonium  to  the  aqueous  solution,  a  white  precipitate  is 
produced  which  should  be  wholly  soluble  in  an  excess  of  the  reagent 
(absence  of  iron,  cadmium,  lead,  aluminium,  and  most  alkaline  earths). 
On  completely  precipitating  the  zinc  from  this  alkaline  solution  by  sul- 
phide of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on  evap- 
oration and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths). 

Liquor  Zinci  Chlorldi,  U.  S.  P.     (^Solution  of  Chloride  of  Zinc.) 

An  aqueous  solution  of  chloride  of  zinc  [ZnCi2=  lSo.9],  containing 
about  50  per  cent,  of  the  salt. 

Zinc,  granulated,  two  hundred  and  forty  parts  ....       240 

Nitric  acid,  twelve  parts 12 

Precipitated  carbonate  of  zinc,  twelve  parts       .         .         .        .         12 

Hydrochloric  acid. 

Distilled  water,  each,  a  sufficient  quantity. 


To  make  one  thousand  parts 1000 

To  the  zinc,  contained  in  a  glass  or  porcelain  vessel,  add,  gradually, 
enough  hydrochloric  acid  to  dissolve  it;  then  strain  the  solution,  add 
the  nitric  acid,  evaporated  to  dryness,  and  bring  the  dry  mass  to  fusion. 
Let  it  cool,  dissolve  it  in  150  parts  of  distilled  water,  add  the  precipi- 
tated carbonate  of  zinc,  and  agitate  the  mixture  occasionally  during 
twenty-four  hours.  Finally,  filter  through  white  filtering-pa])er  free 
from  iron,  and  pass  enough  distilled  w^ater  through  the  filter  to  make 
the  product  Aveigh  1000  parts. 

A  clear,  colorless  liquid,  odorless,  having  a  very  astringent  sweetish  ta.ste, 
and  an  acid  reaction;  sp.  gr.  1 .555.  It  responds  to  the  reactions  and  tests 
of  an  aqueous  solution  of  chloride  of  zinc  (see  Zinci  Chloridum). 

The  above  formula  yields  an  unexceptionable  preparation.  The  use 
of  the  nitric  acid  is  to  oxidize  the  iron.  AVhen,  by  heating  and  evapo- 
rating to  dryness,  this  impurity  is  converted  into  oxide,  any  ferric  chlo- 
ride still  remaining  is  then  precipitated  as  carbonate  by  treating  with 
the  precipitated  carbonate  of  zinc. 
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Ziuci  Ci/n)ii<h()ii.     [Ci/atiidc  of  Zinc.     Zn(CN)2  =  IKi.O.) 

Propiirc'il  l)y  (Inul)k'  dwomijositiun  hctwceii  solutions  of  cyanide  of 
potassium  aiui  sulphate  of  zinc,  or  hy  fondui'tin^  gaseous  hydrocyanic 
acid  into  a  solution  of  acetate  of  zinc.     The  latter  is  the  better  process. 

It  is  a  brilliant  white  powder,  insoluble  in  Avater,  soluble  in  dilute 
mineral  acids.  It  is  tasteless  and  inotlorous,  but,  when  triturated,  the 
o<lor  of  prussic  acid  is  given  oil". 

It  cond)int'S  the  properties  of  hydnxyanic  acid  with  those  of  zinc,  and 
has  been  used  in  epilepsy,  chorea,  and  similar  discjuscs,  in  doses  <»f  I  to 
1  grain. 

It  is  wholly  soluble  in  muriatic  arid,  precipitated  wliite  by  carbonate 
of  ammonium,  dissolved  again  in  an  excess;  and  in  this  solution  no 
})recipitate  is  caused  by  phosj)hate  of  sodium;  a  white  precipitate  by 
sul})luiretted  hycb'ogen. 

Zlnci  Ferj'oci/anidum.     ( Fcn-oci/anuret  of  Zinc.     Zn2Fe(C^N)g.) 

This  salt  has  sometimes  been  mistaken  for  the  cyanide  of  zinc,  and 
care  is  necessary  to  distinguish  them,  as  the  cyanide  is  poisonous  in  the 
medicinal  doses  of  the  ferrocyanide.  This  is  j)repared  by  precipitating 
sulj)hate  of  zinc  by  ferrocyanide  of  jiotassium. 

It  is  a  white  powder,  similar  in  a})pearance  to  the  former,  but  little 
solul)le  in  boiling  nuu-iatic  acid.  It  has  been  used  in  similar  complaints 
in  doses  of  2  grains  and  more. 

It  may  be  considered  pure  if  it  is  of  a  purely  white  color,  and  yields 
nothing  to  cold  nuiriatic  acid. 

Zinci  lodiduni,  U.  S.  P.     (Iodide  of  Zinc.     Znia  =  318.1.) 

Iodide  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

2  parts  iodine,  1  part  zinc,  and  4  ])arts  water,  arc  digested  until  the 
color  of  iodine  has  disappeared ;  after  filtration,  it  is  evaporated  until, 
when  jxmred  upon  a  cold  slab,  it  hardens;  a  little  iodine  has  then  been 
expelled. 

It  is  caustic  and  poisonous,  and  used  only  in  aqueous  or  saccharine 
solution,  or  in  ointments,  containing  gr.  xv  to  xxx  to  the  ounce, 

A  white,  or  nearly  white,  granular  ])owder,  very  deliquescent,  odor- 
less, having  a  sharp,  saline,  and  metallic  taste,  and  an  acid  reaction. 
Very  soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  merits, 
and,  at  a  higher  temperature,  it  is  volatilized  with  j)artial  decomi»osition. 
The  aqueous  solution  yields  a  white  ])reeij)itate  with  test-solution  (»f 
ferrocyanide  of  potassium  or  of  sulphide  of  anunonium,  a  yellow  pre- 
cipitate with  test-solution  of  acetate  of  lead,  and  a  red  one  with  test- 
solution  of  mercuric  chloride. 

The  a(|iieous  solution  of  the  salt,  when  aeidulated  with  hydroehlorie 
acid,  should  yield  no  dark-colored  j)recipitate  with  hydrosulphuric  ai-id 
(absence  of  lead,  copper).  On  adding  test-solution  of  carbonate  of 
anunonium  to  the  aqueous  solution,  a  white  precij)itate  is  ])r()duced  which 
should  \h'.  wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron, 
aluminium,  and  most  alkaline  earths).  On  conqiletely  j)recipitating  the 
zinc  from  this  alkaline  solution  by  sul[thide  of  ammonium,  the  filtrate 
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should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (absence 
of  sidts  of  alkalies  or  of  alkaline  earths). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  with  nitrate  of 
silver,  yields  1.47  gm.  of  dry  iodide  of  silver. 

Zinci  Lactas.     (Lactate  of  Zinc.     Zn(C3H503)^3H20.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic  acid,, 
or  by  double  decomposition  between  hot  concentrated  solutions  of  lactiite 
of  potassium  or  calcium  and  chloride  of  zinc. 

It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a  sour 
styptic  .taste ;  they  require  58  parts  of  cold  water  for  solution,  and  are 
nearly  insoluble  in  alcohol. 

It  is  used  in  epilepsy  in  doses  of  2  grains  three  times  a  day,  gradually^ 
increasing:  the  dose. 


'& 


Zinci  Oxidum,  U.  S.  P.     {Oxide  of  Zinc.     ZnO  =  80.9.) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low  red 
heat,  by  which  COj  is  driven  off,  and  the  residue  is  the  oxide  of  zinc,  or 
by  the  combustion  of  the  metal  in  a  stoneware  crucible,  collecting  the 
oxide  as  it  ascends,  or  a  hydrate  may  be  obtained  by  precipitating  a 
soluble  salt  with  a  caustic  alkali. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system ;  also  some- 
what astringent ;  used  in  chorea,  epilepsy,  and  neuralgia.  Locally,  it 
is  slightly  astringent  and  desiccant,  and  constitutes  an  excellent  applica- 
tion to  excoriated  surfaces,  and  to  chapped  or  cracked  nipples.  An 
ointment  of  oxide  of  zinc  is  officinal. 

A  soft,  pale-yellowish,  nearly  white  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  acids 
without  effervescence  (absence  of  carbonate).  AMien  strongly  heated, 
the  oxide  assumes  a  deep  lemon-yellow  color,  but  tui'us  nearly  white 
again  on  cooling.  On  dissolving  the  oxide  to  saturation  in  diluted 
sulphuric  acid  and  filtering,  a  portion  of  the  filtrate,  when  mixed  with 
test-solution  of  ferrocyanide  of  potassium  or  sulphide  of  ammonium,, 
yields  a  Avhite  precipitate.  Another  portion  of  this  filtrate,  acidulated 
with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate  with 
hydrosulphuric  acid  (absence  of  lead,  copper).  Another  portion,  mixed 
with  test-solution  of  carbonate  of  ammonium,  yields  a  white  precipitate 
which  should  be  wholly  soluble  in  an  excess  of  the  reagent  (absence  of 
iron,  aluminium,  and  most  of  the  alkaline  earths).  On  completely  pre- 
cipitating the  zinc  from  this  alkaline  solution  by  sulphide  of  ammonium, 
the  filtrate  should  not  leave  more  than  a  trifling  fixed  residue  on  evap- 
oration (limit  of  salts  of  alkalies  or  alkaline  earths). 

Zinci  Phosphidum,  U.  S.  P.     (Phosphide  of  Zinc.     ZugPg  ^  256.7.) 

Phosphide  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

This  is  to  be  prepared,  according  to  Proust,  by  passing  a  mixture  of 
phosphide  of  hydrogen  and  nitrogen  through  a  porcelain  tube,  heated 
to  redness,  containing  a  porcelain  tray  upon  which  is  placed  metallic 
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zinc.  Till'  nitrnn;en  is  obtained  hv  hcatiny;  a  mixtuiv  ot"  chldride  of 
junnioniuMi  and  nitrate  of"  pota.s'^iuin,  and  tiio  j)lu>s})lii(k'  ol"  liydrogeu 
from  j)Ii(>s|)liido  of  ralcinni  and  muriatic  acid.  It  is  siK>ngy  or  crystal- 
line, with  vitreous  fracture,  easily  ])ulverizal)le,  and  ltIvcs  otf  ])hosi)hide 
of  hvdrotren  l)V  contact  with  acids.  The  niiro^-en  counteracts  the 
inHannnahility  of  the  phospide  of  hydro<:;en  in  the  j)rocess. 

Minutely  crystalline,  friable  frai>:ments,  havinji;  a  metallic-  lustre  on 
the  fractured  surfaces,  or  a  trrayish-Mack  |)o\vdcr,  ])ermanent  in  the  air, 
havin*;-  a  faint  odor  and  taste  of  j)hi)s[(horus,  insoluble  in  water  or  alco- 
iiol,  but  comj)letely  soluble  in  hydrochloric  or  sul])huric  acids  with 
evolution  of  phosphorette<l  iivtlroj'en.  AVhen  stronj^ly  heated,  with 
exclusion  of  air,  the  salt  melts  and  is  completely  volatilized.  If  heated 
for  some  time  in  the  air,  it  is  jKU'tially  converted  into  ]>hos]>hate  of  zinc. 
On  dissolviu":;  the  salt  to  saturation  in  diluted  sulphiunc  aciil,  and  driving 
off  the  ])hosphorette<l  hydroii;en  by  heat,  a  ])ortion  of  the  cold  filtrate, 
when  mixed  with  test-solution  of  ferrocyanide  of  pota-s^^inm,  or  of  sul- 
phitle  of  ammonium,  yields  a  white  prcci])itate.  Another  jxtrtion  of"  the 
filtrate,  acidulated  with  hycb'ochloric  acid,  shouhl  not  yielil  a  dark- 
colored  preci})itati3  with  liydrosul])huric  acid  (absence  of  lead,  copper). 

Zinci  Snlphm.     {Sulphate  of  Zlm:     ZnS(),.7ILO  =  28G.9.) 

Sulphate  of  zinc  slu)uld  be  kept  in  well-stop])ed  bottles. 

Prepared  by  dissolving  zinc  in  dilute  sul])huric  acid,  evaporating  and 
crystallizing.     The  zinc  di&solves  in  the  dilute  acid,  and  displaces  the 
hydrogen   to  form   the  sulphate.      The   rciiction   is   repi-esental   thus:* 
Zn2-|-2H2SO,=  2H,+2ZnSO,. 

Commercial  zinc  usually  contains  traces  of  iron,  and,  occasionally,  of 
arsenic,  lead,  or  copper,  which  metals  are  apt  to  contaminate  the  finishal 
Sidt.  In  the  process  of  the  British  Pharmaco])oeia,  arsenic,  lead,  and 
copper  arc  gotten  rid  of  by  agitation  with  an  excess  of  zinc,  and  the 
iron  is  changed  to  ferric  sulj)liate  by  the  addition  of  cldorine  water, 
and  then  })reci})itated  by  agitation  with  ])recipitated  carbonate  of  zinc 
By  filtering  and  concentrating  the  solution,  ])ure  sulphate  of  zinc  is 
obtained. 

The  commercial  article  is  largely  prej)are(l  by  roasting  blende  or  native 
sulphide  of  zinc  (ZnS),  when  it  is  oxidized  to  sulj)hate.  By  dissolving 
the  ma.ss  in  Avater,  and  filtering,  the  crude  salt  is  obtained. 

In  small  doses,  this  siUt  acts  as  an  astringent  and  tonic;  in  large  doses, 
as  a  quick,  direct  emetic ;  externally,  as  a  powerful  astringent.  It  is  used 
as  a  tonic  chiefly  in  diseases  alfecting  the  nervous  system,  and,  when  grad- 
ually incTcased,  tolerance  soon  becomes  established  ;  sometimes  it  is  given 
as  an  astringent  in  chronic  passive  discharges.  As  an  emetic,  it  is  used 
when  the  rapid  emptving  of  the  stomach  is  desired  Avithout  the  jiroduc- 
tion  of  nmch  depression,  as  in  narcotic  poisoning.  Externally,  in  solu- 
tions of  dilferent  strengths,  it  is  em])loyed  as  a  lotion  or  injection,  in 
o])hthalmia,  gleet,  etc. 

Dose,  gr.  Ks  to  ij,  in  pill ;  as  an  emetic,  gr.  x.  The  strength  of  a  solu- 
tion for  external  emjilovment  mnv  be  from  gr.  j  to  x  to  f.^j. 

Small,  colorless,  riglit-rhojubic   jirisms,  or  acicular   needles,  slowly 
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efflorescing  in  dry  air,  odorless,  having  a  sharp,  saline,  nauseous  and  me- 
tallic taste,  and  an  acid  reaction.  Soluble  in  0.6  part  of -water  at  15°  C. 
(50°  F.),  and  in  O.o  part  of  boiling  water;  insoluble  in  alculiol.  When 
strongly  heated,  the  salt  melts,  gradually  loses  water,  and,  at  a  higher 
temperature,  it  is  decompused  with  evolution  of  sulphurous  vapors. 
The  aqueous  solution  of  the  salt  yields  a  w^hite  precipitate  with  test- 
solution  of  ferrocyanide  of  potassium,  or  of  sulphide  of  ammoniimi,  or 
of  chloride  of  barium. 

A  1  i^er  cent,  aqueous  solution  of  the  salt,  acidulated  with  nitric  acnd, 
should  not  be  rendered  turbid  l)y  test-solution  of  nitrate  of  silver  (absence 
of  chloride).  The  aqueous  solution,  acidulated  with  hydrochloric  acid, 
should  yield  no  dark-colored  precipitate  with  hydrosulpluu'ic  acid  (absence 
of  lead,  copper).  On  adding  test-solution  of  carbonate  of  ammonium  to 
an  aqueoas  solution  of  the  salt,  a  white  precij)itate  is  produced  which 
should  be  wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron, 
aluminium,  and  most  alkaline  earths).  On  completely  precii)itating  the 
zinc  from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (salts 
of  alkalies  or  of  alkaline  earths). 

Zincl  Sulpho-Carbolas.     {Sulplio-Carbolate  of  Zinc.    Zinoum 
Sulfophenolieum,  P.  G.     Zn(CgH,S04)28H20.) 

Sulpho-carbolate  of  zinc  is  prepared  by  saturating  sulpho-carbolic  acid 
with  freshly  precipitated  carbonate  or  oxide  and  crystallizing,  or  by 
decomposing  the  corresponding  barium  salt  Avith  zinc  sulphate.  It  is 
found  in  nearly  colorless  flattened  prisms.  It  should  be  free  from  any 
odor  and  entirely  soluble  in  water  and  alcohol,  and  should  produce  no 
precipitate  Avith  solution  of  barium  chloride  (absence  of  sulphuric  acid). 

It  has  been  used  externally  in  w^eak  solutions  in  ophthalmic  practice 
and  in  treatment  of  gonorrhoea,  leucorrhcea,  etc.,  and  internally  as  a  sub- 
stitute for  carbolic  acid. 

Zinoi  Valerianas,  U.  S.  P.     (Valerianate  of  Zinc. 
7MC\U,0^).,.U,0  =  284.9). 

Valerianate  of  zinc  should  be  kept  in  small,  well-stopped  vials. 

Prepared  by  decomposing  2  troyounces  and  7  drachms  of  sulphate 
of  zinc  Avith  2|  troyounces  of  A'alerianate  of  sodium  in  solution  at 
212°  F.  On  evaporation,  crystals  of  the  A'alerianate  collect  on  the  sur- 
face, and  are  skimmed  oif,  Avashed  Avith  cold  Avater  to  separate  adhering 
sulphate  of  sodium,  and  dried ;  a  second  evaporation  secures  a  second 
crop  of  crystals. 

The  salt  may  likewise  be  prepared  by  adding  oxide  of  zinc  in  slight 
excess  to  valerianic  acid  and  Avater. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  salt  of 
valerianic  acid,  being  adapted  to  aA'ariety  of  nervous  affections.  Dose, 
gr.  j  to  ij  in  pill,  repeat  at  intervals. 

Soft,  Avhite,  pearly  scales,  permanent  in  the  air,  having  a  faint  odor 
of  valerianic  acid,  a  SAveet,  afterward  styptic  and  metallic  taste,  and  an 
acid  reaction.     Soluble  in  100  parts  of  Avater  and  in  40  parts  of  alcohol 
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lit  15°  C  (59°  F.),  both  solutions  befoiiiin*:;  turbid  on  l)oilin<;.  \\'heii 
lu'ated,  the  stih  nicks;  at  a  liiulu-r  temperature  it  i>ives off' white,  inHam- 
luable  vapors,  and  finally  leaves  a  residue  of  oxide  of  zine.  The  salt 
is  c'oinpletely  dissdlvi-d  l)y  an  excess  of  water  (»f  anunonia,  and  on  add- 
in^!;  test-solution  of  sulphide  of  annnoniuni  to  this  solution,  a  white 
precipitate  is  produced.  The  filtrate  should  leave  no  fixed  residue  on 
evaporation  (ai)sence  of  salts  of  alkalies  and  alkaline  earths). 

On  niixinii'  a  cold,  concentrated  solution  of  the  salt  and  a  similar  one 
of  acetate  of  coj)pcr,  no  turbidity  or  precipitate  should  be  produced  in 
the  mixture  (absence  of  butyrate).  On  moisteninji:  1  ^m.  of  the  salt 
with  nitric  acid,  evaporating  to  dryness,  a<>^aiu  moistening;  with  nitric 
acid,  dryinji:  and  ifj^nitiug,  a  residue  will  be  left  which  should  weigh 
0.283  gin. 

OTH  Group  of  Dyad  Metals.     Cadmium.     Cd  =  111.8. 

Cadmium  is  a  rare  metal  which  usually  accompanies  the  zinc  ores;  it 
was  discovered  in  1817  as  an  impurity  in  medicinal  ])rei>arations  oi' zinc. 
It  has  a  white  tin  color,  a  high  metallic  lustre,  is  very  mallciible,  and 
oxidizes  slowly  in  the  air;  its  specific  gravity  is  8.G.  Its  salts  are 
isomorphous  with  the  corresponding  salts  of  zinc.  Its  compound  with 
oxygen  is  oxide  of  cadmium,  CdO  =  127.8. 

ll'iits  for  Cadmium. — Sulphuretted  hydrogen  and  sulphuret  of  am- 
monium cause  a  bright  yellow  precipitate,  insoluble  in  an  excess;  am- 
monia a  white  precij^tate,  e;u^ily  soluble  in  excess;  potassa  and  the 
alkaline  carbonates  a  white  insoluble  preci]iitate ;  zinc  precipitates  the 
metal.  The  compoiuids  of  cadmium  when  mixed  with  oxalate  of  potas- 
sium and  exposed  to  the  inner  flame  of  the  blowpipe,  produce  a  browu- 
ish-yellow  incrustation  without  any  metallic  globules. 

Preparations  of  Cadmium. 

Gidinii  iodidum,  Cdfj.     Soluble  in  alcohol  and  water. 

Cadmii  sulphas,  CdS04-t-4H20.     Colorless  crystals,  soluble  in  water. 

(Aidiiui  lodiduiii,  Jir.  P.     (Iodide  of  Cadininiii.     Cdlj  ^=  365.) 

This  salt  has  boeTi  pro])oscd  as  a  substitute  for  iodide  of  lead,  the 
intense  yellow  coh)r  of  which  is  sometimes  objectionable  as  liable  to 
discolor  the  skin. 

It  is  pre])ared  by  digesting  iodine  witli  granulated  cadmimn  under 
water,  and  evaj)orating  the  solution,  when  the  salt  crystallizes  in  color- 
less micaceous  tabular  crystals,  soluble  in  alcohol  and  water,  and  fusible 
on  the  application  of  heat.     It  is  extensively  used  in  photograi)hy. 

C.  S.  lieinitsh,  of  Lancaster,  j)ro]wscs  an  ointment  containing  »)  of 
the  salt  to  .^j  of  lard,  perfumed  with  oil  of  neroli.  He  triturates  the 
iodide  with  20  drops  of  ether  till  in  line  ]iow(ler,  then  mixes  with  the 
lard. 

Cadmii  Sulpluu^i.     {^ialphate  of  Cadmium.     CdS04-|-4Il20  :=  279.8.) 

The  metal  cadmium  is  dissolved  in  nitric  acid  diluted  with  an  equal 
bulk  of  water,  by  the  aid  of  heat ;  carbonate  of  sodium  is  then  added 
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(3  part.s  to  2  of  the  HXO3  used),  \vliicli  precipitates  the  carbonate  of 
ctidniiuni ;  this  is  washed  until  the  water  passes  tasteless,  and  dissolved 
in  sulphui-ic  acid  diluted  with  water ;  it  is  then  evaporated  and  set  aaide 
to  crystallize. 

Sul})hate  of  cadmium  is  in  colorless,  prismatic  crystals,  efflorescent  in 
the  air,  and  very  soluble  in  water.  Its  solution,  even  when  rendered 
decidedly  acid,  yields,  on  the  addition  of  hydrosulphate  of  ammonium, 
a  yellow  precipitate,  insoluble  in  an  excess  of  the  precipitant. 

It  is  used  almost  exclusively  in  nervous  and  inilammator}^  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or  two 
of  rose-water ;  for  injections  in  the  ear,  somewhat  stronger ;  or  in  olnf- 
mint^,  about  five  grains  to  a  drachm  of  ointment. 


6'rH  Group  of  Dyad  JSIetals.     Copper  and  its  Preparations. 
Cuprum.     {Copper.     Cu  =  63.2.)     Sp.  gr.  8.9. 

The  properties  of  metallic  copper  are  generally  familiar ;  it  is  found 
native  in  large  masses  near  the  shores  of  Lake  Superior,  whence  the 
United  States  are  chiefly  supplied.  It  furnishes,  by  oxidation  and  com- 
bination with  acids,  some  important  medicines,  which  are  also,  in  exces- 
sive doses,  corrosive  poisons.  The  best  antidote  is  Avhite  of  egg,  milk, 
or  other  bland  liquid ;  magnesia  will  aid  in  the  case  of  sulphate,  by 
decomposing  that  salt.  Copper  is  apt  to  contaminate  stewed  fruit,  from 
the  use  of  copper  vessels  in  their  preparation  ;  it  may  be  detected  by 
immersing  a  clean  spatula  in  the  suspected  liquid,  which  deposits  a  film 
of  metallic  copper. 

Reactions. — The  presence  of  copper  is  also  detected  by  the  following 
reactions : 

Potassa  causes  a  blue  precipitate,  and  its  carbonate  a  pale  green,  soluble 
in  an  excess  of  the  precipitant  in  the  presence  of  some  organic  bodies. 
If  grape-sugar  is  present  the  clear  solution  on  boiling  precipitates  red 
suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the  pre- 
cipitate with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a  l)lack 
or  deep  brown  precipitate,  soluble  in  IINO3. 

Iodide  of  potassium  causes  a  white  precipitate  of  Culg ;  free  iodine  is 
liberated  at  the  same  time. 

Ferrocyanitle  of  potassium  causes  a  l)rown-red  precipitate  soluble  in 
alkalies. 

Cupri  acetas,  Cu( €211302)21^20.     Distilled  verdigris;  crystals,  neutral  acetate. 
Cupri  carbonas,  CUCO3+CUH2O2.     Pale  green  color.     Dose,  gr.  v. 
Cupri  chloridum,  CUCI22H2O.     Green  soluble  needles.    Dose,  -^^  to  |  gr. 
Cupri  nitras,  C'u(N03)23H20.     Blue  deliquescent  crystals.     Dose,  ^  to  4  gr. 
Cupri  oxidura,  CuO.     Black  color.     Dose,  |  to  1  gr. 

■Cupri  subacetas,  Cu20(C2H302)2+6H20.    Verdigris ;  amoi-phous  green  mas.ses.     Exter- 
nally. 
Cupri  sulphas,  C'nS04-)-oH.jO.     Blue  vitriol.     Dose,  tonic,  ^  gr.,  emetic,  gr.  v. 
Cuprum  aluminiatum.     Lapis  divinus. 
Cuprum  ammoniatum,  CuS044(NH3).H20. 
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Capri  AcHas,  U.  S.  P.  (Ac^i^ife  of  Copper.    Cu(C2H30,,),.H,()  =  1  \M}.2.) 

The  neutnil  acetate  is  prepared  hy  (lis«!olvin<i;  tlie  impure  .subacetate 
ill  dilute  acetie  acid  and  evaporatinu;  to  crystallization.  It  is  met  with 
in  couunerce  under  rlie  name  of  (li.sfil/cd  vrrdif/ris.  l\ademacher  uses  a 
tinetiu'c  of  this  sidt  prepared  hy  double  decomposition  from  o  ounces 
suli)hate  of  copper,  and  -'>J  ounces  acetate  of  lead,  to  30  ouuces  (wei^rht) 
diluted  alcohol.      l)Ut  it  is  scarcely  ever  prescribed. 

Dee})  ii^reen,  prismatic  crystals,  yieldin<>;  a  bright  green  powder, 
efflorescent  on  exposure  to  air,  odorless,  having  a  nauseating,  metallic 
tiLste  and  an  acid  reartion.  Soluble  in  15  parts  of"  water,  and  in  l.">5 
parts  of  alcohol  at  15°  C.  (^59°  F.),  in  5  parts  of  boiling  water  and  in 
14  parts  of  boiling  alcohol.  When  heated  above  100°  C.  (212°  F.),  the 
salt  loses  its  water  of  crystallization,  and  at  a  tempei-aturc  above  200°  C. 
(892°  F.)  it  is  gratlualiy  decomposed.  The  a(jueous  solution  of  the 
salt  has  a  bluish-green  color,  which  is  rendered  deep  blue  by  an  excess 
of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  af;etous  vapors 
arc  evolved. 

If  the  aqueous  solution  of  the  salt  be  treated  with  hydrosulphuric 
acid  until  all  the  copper  is  precipitated,  the  filtrate  should  leave  no  residue 
on  evaporation  (alkalies,  alkaline  earths,  and  iron).  If  the  aqueous  solu- 
tion be  heated  to  boiling  with  solution  of  soda  in  excess,  it  yields  a 
filtrate  which  should  not  be  clouded  by  hydrosulphuric  aeid  (absence  of 
lead,  zinc). 

Capri  CarbonoH.     {Hydrated  Sabcorbonafe  of  Copper. 
CuCOa+CuHp.  =  220.4.)    {Mineral  Green.) 

Sulphate  of  copper  is  precipitated  by  carbonate  of  sodium  ;  the  pre- 
cipitate is  a  pale  green  tasteless  powder,  which  is  to  be  washed  and  dried 
at  a  moderate  temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  1  drachm  (?) 
in  twenty-four  hours. 

It  is  wholly  soluble  in  muriatic  acid  ;  the  solution  yields  no  precipitate 
with  chloride  of  barium. 

Capri  Chloridam.     CuCl22rLO  =  170. 

Muriatic  acid  dissolves  oxide  or  carboliate  of  copper  ;  the  solution  by 
evaporation  yields  green  needles,  which  are  eiisily  soluble  in  alcohol  and 
water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses  com- 
mencing with  ,V;  grain. 

Capri  Nitrm.     CU2XO3  +  SHp  =  241 .2. 

Nitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or  car- 
bonate, in  nitric  acid,  and  evaporating  to  crystallization,  when  it  crystal- 
lizes in  deep  blue  ]irisms,  which  are  deliquescent  and  soluble  in  alcohol. 
Dissolved  in  mucilaginous  li(juids  it  has  been  giv(!n  in  doses  of  I 
grain  ;  it  is  used  loejiUy  as  an  injection  in  gouorrluca  and  similar  com- 
plaints.    In  substance  or  in  concentrated  solution  it  has  been  employed 
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as  a  oaustin  in  ulcerated  throat,  iu  syphilis,  etc. ;  from  the  deliquescent 
nature  of  the  salt,  care  is  necessary  to  prevent  its  spreading. 

The  solution  yields  no  precipitate  with  nitrate  of  barium  (HaSO^), 
nitrate  of  silver  (HCl),  sulphuric  or  muriatic  acids  (lead,  etc.). 

Cupri  Oxidum.     CuO  =  79.2. 

If  the  carbonate  or  the  nitrate  of  copper  is  heated  to  redness,  mitil  it 
ceases  to  lose  Aveight,  the  salt  is  couveited  into  the  protoxide,  which  is 
of  a  fine  black  color. 

This  oxide,  which  is  also  much  employed  in  elementary'  organic  anal- 
ysis, has  been  recommended  in  preference  to  the  carbonate  in  doses  of  ^ 
to  1  grain  three  or  four  times  a  day,  and  for  indurated  glands,  iu  oint- 
ments containing  1  drachm  to  the  ounce. 

It  is  wholly  soluble  iu  dilute  mui'iatic  acid,  and  the  solution,  after  pre- 
cipitating the  copper  by  sulphiu'etted  hydrogen,  and  filtering,  leaves  no 
residue  on  evaporation. 

Cupri  Subacetas.     {^rur/o.    Impure  Subncetate  of  Copper.     Verdigris.) 

Made  by  exposing  copper  plates  to  the  action  of  the  fermenting  refuse 
of  the  Mdne-press,  or  to  pyroligneous  acid,  when  this  salt  forms  on  the 
surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of  veiy 
minute  crystals,  of  variable  color,  with  a  peculiar  metallic  odor,  and 
styptic  metallic  taste.  It  is  resolved  by  water  into  a  soluble  neutral 
acetate  and  insoluble  tris-acetate.  When  treated  \ni\\  sulphuric  acid,  it 
gives  oif  acetic  acid  fumes ;  from  the  solution,  ammonia  precipitates  the 
oxide,  but  redissolves  it  wlien  iu  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition  and 
shade  of  color.  The  light  green  aj^pears  to  be  a  mixture  of  various 
basic  salts,  while  that  of  a  greenish-blue  color  has  the  composition 
CU2O2AC4-6H2O  (Berzelius).  It  is  used  exclusively  in  the  shape  of 
ointment. 

Verdigris  ought  to  be  nearly  soluble  in  dilute  acetic  acid,  and  the 
solution,  if  precipitated  by  ammonia,  must  be  wholly  taken  up  by  the 
excess  of  it. 

Cupri  Sulphas,  U.  S.  P.    {Sulphate  of  Coj^per.    CuSO,.5Hp  =  249.2.) 

Four  methods  arc  in  use  for  obtaining  this  salt.  1st.  By  evaporating 
the  waters  which  flow  through  cojjper  mines,  and  which  hold  it  iu  solu- 
tion. 2d.  Roasting  copper  pyrites,  lixiviating  the  residuum  to  dissolve 
the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  The  S  of  the 
]\vrites  abstracts  O  from  the  air,  and  becomes  SO4,  and  the  Cu,  uniting, 
forms  suli)hate  of  cojjpcr.  3d.  Another  mode  is  to  sprinkle  plates  of 
copper  with  sulphur,  which  are  next  heated  to  redness  and  i^lunged  into 
water.  The  sheets  are  entirely  corroded ;  a  sulphuret  is  formed,  which, 
by  the  action  of  heat  and  air,  gradually  passes  into  a  sulphate ;  this  is 
dissolved  in  water,  and  crystals  obtained  by  evaporation.  4th.  By  dis- 
solving tlie  scales,  obtained  in  the  process  of  annealing  sheet  copper,  in 
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(liluttHl  siilpluiric  ;u'i(l,  ovaj)()ratinir,  :in<l  crystal li/.iiKj;.     Tlu-  inij>uri(ies 
(•(intaiiicd  in  it,  wlioii  in  i"n>tals,  scKloni  atlect  its  \aliu'  as  a  iru'dii-inc, 

Sulpliato  of  copiKT  i.s  much  used  as  a  tonic  and  astrinticnt  (dose,  ^r.  | 
to  jj;r.  i),  and  as  a  prompt  and  pow*  irul  cnictit-  in  o-ti'i-ain  doses;  as  an 
iujection  in  gonorrluea,  etc.,  it  is  ili.ssolved  in  water  in  tlie  proportion  of 
2  to  8  srmins  to  f  o,)-  A  crystal,  jiolislied  hy  trituration  on  a  daiii])  cloth, 
is  applied  as  an  astriuL^ent  to  inllanicd  or  jj^ranidatetl  eyelids,  and  to  the 
trouiilesome  ulceration  of  tlu?  mouth  which  i.s  so  common.  This  metlKwl 
of  nitMlifyinu;  the  shape  and  surface  of  this  crystal  is  «piite  preferahle 
to  scrapiui!:  it  with  a  knife.  The  crystals,  (lej)rive<l  of  their  water 
of  crystallization  hy  drvin«i-,  are  used  to  detect  water  in  alcoholic  solu- 
tions ;  the  slightest  trace  of  water  giving  a  blue  color  to  thv-  cupreous 
po\vder. 

Large,  translucent,  deep  blue,  triclinic  crystals,  highly  etHorescent,  ' 
odorless,  having  a  nauseous,  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  "IM  parts  of  water  at  15°  C,  in  0.5  ]>art  oi"  l)oiling  water,  and 
insoluble  in  alcohol.  When  heated  to  100°  C.  (212°  F.),  the  salt  grad- 
ually loses  28.9  per  cent,  of  its  weight.  At  a  temperature  of  about  230° 
C.  (44(3°  F.),  it  becomes  anhydrous,  and  at  a  red  heat  it  is  dei-omposcd, 
evolving  sulphurous  vapors,  and  tiiially  leaving  black  cupric  oxide. 
The  aqueous  solution  of  the  salt  has  a  pale  blue  color,  which  is  reudereil 
deep  blue-by  an  exce&s  of  ammonia.  With  test-solution  of  chloride  of 
barium  it  yields  a  \vhitc  precipitate  insoluble  in  hydrochloric  acid. 

If  a  little  hydrochloric  and  some  diluted  sulphuric  acid  l)e  added  to 
a  5  per  cent,  acpieous  solution  of  the  salt,  and  this  be  treated  witii  hydro- 
sulphuric  acid  until  the  copper  is  completely  precipitated,  the  iiltrate 
should  leave  no  residue  on  evaporation  (foreign  metals,  alkalies,  and 
alkaline  eartlis), 

Cupruia  Alitmlnatiim.     {Lapix  Dirini's.     LdpLn  Ophi]i<iJminiH  St.  1  m,) 

The  European  Phannacopmiofi  have  a  preparation  under  this  name 
and  synonyms,  and  the  PrKssif/n  Phdniuicopo-ia  directs  sidphate  of 
copper,  nitrate  of  potassium,  and  alum,  of  each  2  ounces,  to  be  fusetl  by 
a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after  mixing  in  1 
drachm  powdered  camphor,  the  mass  is  poured  out  upon  a  cold  slab, 
and  kept  in  wcll-sto])pered  bottles.  It  is  used  externally,  frecjuently  in 
solution  as  an  astringent  eye-wash. 

(Jupruin  Ainiiiuiiiiditiii.     ( A/iiiiioiildfcd  C'ojjpcr.     AmmonioSidpliafc  of 
Copper.     ('uS()„II,(),4XH3  =  245.2.) 

Sidphate  of  copper,  }.  troyoimce,  and  carbonate  of  annnoniiun,  0 
drachms,  are  rubbwl  together  in  a  glass  mortar  until  effervescence  cea.ses ; 
the  amnumiated  copper  is  wrap|)ed  in  bibulous  paper,  and  drlal  with  a 
gentle  heat.  When  thus  rubbed  together,  these  salts  give  out  |)art  of 
their  water  of  crystallization,  by  which  the  mixture  becomes  moist,  and. 
at  th(!  siune  time,  a  j^ortion  of  the  carbonic  acid  of  the  sescpiicarbonatc 
escapes,  pnMlucing  effervescence,  and  the  compound  a.ssumes  a  deep  azure 
blue  color ;  it  should  l)e  kept  in  a  we]l-sto|)pe<l  bottle. 
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Its  composition,  as  thus  prepared,  may  be  stated  as  a])ove,  with  a 
variable  excess  of  carbcjiiate  of  ammouiura.  A  salt  of  the  above  com- 
positiou  is  obtained  in  beantiful  bine  crystals  from  a  solution  of  sulphate 
of  copper,  precipitated  and  redissolved  by  ammonia ;  if  alcohol  is  poured 
over  the  surface  and  set  aside,  the  water  is  gradually  abstracted  by  the 
alcohol,  and  the  salt  crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves  in 
twice  its  weight  of  water  Avithout  residue. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic.  It  is 
occasionally  prescribed  in  combination  with  asafoetida  in  pill.  Dose, 
I  gr.  repeated. 

7 111  Group  of  Dyad  Metals.     Preparations  of  Mercury. 
Syllabus  of  Mercury  Comjwunds. 


officinal  Name. 


Composition. 


Tses. 


Hydrargyri  acetas 
Hydrarfo'ri  bibromidum   . 
Hydrargyri  brumiduni 
Hydrargyri    eliloridum   corro- 

sivum 

Hydrargyri  ehloridum  mite 
Hydrargj'ri  cyaiiidum 
Hydrargyri  iodidum  riibrum    . 
Hydrargyri  iodidum  viride 

Hydrargyri  massa 

Hydrargyri  nitratis  liquor 
Hydrargyri  oleatum   . 
Hyilrargyri  oxidum  flavnm 
Hydrargyri  oxidum  nibrxim     . 
Hydrargyri  oxidum  nigrum 
Hydrargyri  subsulphas  flavus  . 
Hydrargj-ri  sulphidum  nigrum 
Hydrargjri sulphidum  rubrum 
lodohydfargyrate  of  potassium 
Syrup"  of  iodohydrafgj'rate  of 

potassium 

Syrup  of  iodohydrargj'raie  of 

potassium  and  iron 
Syrup  of  iodohydrargyrate  of 

iron 

Hydrargyrum  ammoniatum     . 
Hydrargyrum  cum  creta    . 


HgCHgOo 
HgBra      .        . 
HgoBrs    . 

HgCl2      .        . 
HgoCU     . 
Hg(CN)2  . 
Hgl2         .        . 

Hg2l2  .  . 

f  Hg  33  per  cent.. 
I  rose  honey,  etc. 
I  Hg(N03)2  in"  aq. 


Alterative  . 
Alterative  . 
Alterative  and  cathartic 


Dose. 


i  to  J  gr. 

A  to  J  gr. 
A  to  J  gr. 


HgO 

HgO 

HgaO       .        . 

Hg(HgO)2S04 

HgsS        .        . 

HgS 

2(KI,Hgl2).30H2 


I  .\lterative  antiseptic 
j  Cathartic  and  alterative 
;  Alterative    . 
'  Alterative  in  syphilis 
I  Alterative  in  syphilis 

I  Alterative  and  cholagogue  |  gr.  ij  to  x. 

;  Escharotic.  j 

,  External.  i 

External  stimulant.  ; 

External  stimulant. 

Alterative    . 

Emetic  and  errhine. 

Alterative. 

Errhine. 
'  Alterative    . 


I  TB  to  i  gr. 
;  T»5  to  2fJ  grs. 
,  A  to  I  gr. 
!  t'5  to  i  gr. 
'  i  to  1  gr. 


;  gr.  J  to  iij. 


NHoHgCl 

:j8  per  ct.  mercury 


I  Alterative    . 

'  Alterative    . 

•  Alterative. 

Externally  in  ointment. 
I  Antacid  and  alterative 


A  to  i  gr. 
f5j. 

.  gtt.  XX  to  XXX. 


1  J  to  3  grs. 


Hydrargyrvm,  U.  S.  P.     [Mercury.     Hg  =  199.7.)     {Quiclcsilver.) 

A  shining,  silver-white  metal,  liquid  at  temperatures  above  — 40°  C. 
( — 40°  F.),  odorless  and  tasteless,  and  insoluble  in  ordinary  solvents, 
but  soluble  in  nitinc  acid  without  residue.  Sp.  gr.  13.5.  At  the  com- 
mon temperature  it  volatilizes  very  slo^\■ly,  more  rapidly  as  the  temper- 
ature increases,  and  at  350°  C.  (662°  F.)  it  boils,  being  finally  volatilized 
without  residue. 

AMien  globuk\s  of  mercurv'  are  dropped  upon  \\hite  paper,  they  should 
roll  abont  freely,  retaining  their  gk)bular  form,  and  leaving  no  streaks 
or  traces.  It  should  l)e  perfectly  <lry  and  present  a  bright  surface.  On 
boiling  5  gm.  of  distilled  water  with  5  gm.  of  mercurs',  and  4.5  gm.  of 
hyposulphite  of  sodium,  in  a  test-tube,  for  about  one  minute,  the  mercury 
should  not  lose  its  lustre,  and  should  not  acquire  more  tlian  a  slightly 
yellowish  shade  (absence  of  more  than  slight  traces  of  foreign  metals). 
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Ill  tlu'  two  clitsses  of  siilts  fonnod  by  the  suboxido  (protoxidt*)  and 
peroxide  (deiitoxide)  of  niercnrv,  tluse  oxides  a-e  reeo«riii/ed  in  the 
follow  in*;  way  : — 

7V.s/.N\/o/-  the  rrnio.vide,  noxa  termed  Mereurom  O.rlde. — Sulphurettefl 
hvdi'ou!;cn  and  snl])hnret  of  ammonium  ciuise  a  hlaek  preeipitate,  insoluble 
in  diluted  acids ;  alkalies  cause  a  black  jirecipitate  ;  muriatic  acid  throws 
down  a  white  ])recij)itate  of  calomel  ;  iodide  of  ])otassium  a  <2:recnish- 
vellow,  darkened  by  excess  of  ])recipitaul ;  protochlorick-  of  tin  pri'cij)i- 
tates  the  metallic  mercurv. 

Tcsftifor  the  Dndoxide  {Red  Oxide),  now  called  Mercuric  Oxide. — Sid- 
phuretted  hydroucn  and  snlj-huret  of  annnoninm  at  first  ])roduce  a  white 
precipitate,  which  on  the  further  addition  of  the  precipitant  turns  yellow, 
orange,  brown,  and  l>lack ;  fixed  alkalies,  in  the  absence  of  ammonia, 
caiLsc  a  reddish-brown  precii)itate,  which  is  yellow  with  an  excess  of  the 
precipitant;  tlie  precipitate  caused  by  ammonia  is  Avhite;  protochloride 
of  tin  at  first  throws  down  calomel ;  \vhen  in  excess,  the  metal  is 
reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate,  and 
well  adapted  to  pill  masses,  etc. : — 

On  to  a  copper  coin  brightened  with  a  little  XO3,  a  small  portion  of 
the  suspected  substance  is  placed  and  moistened  witli  a  drop  or  two  t)f 
water  into  a  pasty  consistence ;  a  small  fragment  of  KI  is  added  to  it, 
and  on  washing  it  a  mercurial  stain  will  remain.  Numerous  so-c-alled 
"  vegetable,"  and  other  "quack"  pills  will  be  found  to  show  the  presence 
of  calomel  in  this  way.  The  reaction  in  the  case  of  blue  mass  is  less 
rapid,  though  ecpially  certain. 

The  combining  number  adopted  by  chemists  recently  for  mercury  is 
199.7 ;  that  which  the  leading  pharmacologists  of  this  country  have 
ado{)ted  heretofore  is  also  199.7;  to  prevent  any  discrepancy  it  will  be 
seen  throughout  the  Pharmacopoeia  that  in  the  adoption  of  otlicinal 
names,  those  chosen  are  such  as  would  be  equally  applicable  in  either 
case.  It  will  be  seen  that  prac;tically  there  is  no  diiference  in  the  pro- 
portions employed,  in  the  preparations,  nor  in  their  testings ;  the  results 
are  the  same,  though  the  chemical  nami^s,  and  the  explanations  of  the 
reactions,  are  different.  More  recent  authorities  adopt  199.7,  and  in  the 
foregoing  syllabus,  and  in  the  text,  their  view's  wdll  be  followetl ;  this 
will  tend  to  less  confusion,  as  these  views  are  likely  to  ])revail  in  future, 
and  will  be  in  harmony  with  the  lessons  of  those  familiar  with  the 
United  States  Diapeimdory. 

Hydrargyri  Acetas.     {Acetate  of  Mercnry.     HgC2H302  =  258.7.) 

{Mercurous  Acetate.) 

This  salt  crystalli/x's  from  a  hot  solution  of  protoxide  of  mercury  in 
acetic  acid,  or  from  a  mixture  of  the  hot  solutions  of  the  protonitrate 
of  mercury  and  acetate  of  potiissium. 

It  separates  in  soft  scales,  is  slightly  oxidized  Ijv  the  air,  and  l)lack- 
ened  by  the  light  while  moist. 

It  is  used  in  similar  comj)laints  as  the  other  mercurial  salts,  in  the 
dose  of  ?;  of  a  <!;rain  to  1  grain. 


HYDRARGYRI    CHLORIDUM    CORROSIVUM.  309 

Hydmrgyri  Bihromidum.     (Bihromide  of  Mercury.     HgBi-g  =  359.3.) 

This  corrosive  poison  is  prepared  by  combining  2  parts  (jf  bromine 
with  5  parts  mercury  under  water. 

It  crystallizes  from  water  in  white  shining  scales,  from  alcohol  in 
needles;  is  soluble  in  water,  more  so  in  alcohol  and  ether,  and  sublimes 
when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate,  and  is 
employed  in  the  same  doses. 

Hydrargyri  Bromidum.     {Bromide  of  Mercury.     Hg2Br2  =  559.) 

9  parts  of  bibromide  of  mercur}^  are  mixed  with  5  parts  of  mercury 
and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by  bromide  of 
potassium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  crystals,  insol- 
uble in  water  and  alcohol,  but  decomposed  by  the  continued  action  of 
bromides  or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  medium 
doses  of  4  to  5  grains. 

Hydrargyri  Chloridum  Corrosivum,  U.S. P.    [CoiTosive  Chloride  of3Ier- 
cury.  HgClo  =  270.5.)     {Corrosive  Sublimate.     Mercuric  Chloride.) 

By  the  action  of  boiling  sulphuric  acid  on  mercury,  the  persulphate 
(HgSO^)  is  first  formed.  When  this  is  heated  with  common  salt,  mutual 
exchange  takes  place,  and  chloride  of  mercury  and  sulphate  of  sodium, 
the  former  of  which  sublimes,  are  produced.  The  changes  are  repre- 
sented in  the  formula  Hg,SO^+2NaCl  =:  HgClg+Na.^SO^. 

A  solution  of  corrosive  sublimate  precipitates  albumen,  and  forms 
with  it  a  definite  insoluble  compound,  to  which  property  its  use  as  an 
antiseptic  is  due. 

It  is  a  very  powerful  irritant ;  when  taken  in  large  doses,  it  causes 
burning  at  the  epigastrium,  vomiting,  and  purging  ;  applied  to  the  skin, 
it  is  corrosive.  It  is  less  apt  to  produce  salivation  than  the  other  prep- 
arations of  mercury,  and  in  very  small  doses  it  is  useful  as  an  altera- 
tive in  chronic  affections,  syphilitic  or  not ;  locally  it  may  be  used  as  a 
lotion,  gargle,  injection,  or  ointment,  in  chronic  skin  diseases,  ulcerated 
sore  throats,  and  chronic  discharge  from  mucous  membranes. 

Dose,  jg  gr.  to  ^  gr.  in  solution,  or  pill  with  crumb  of  bread.  Tlie 
solution  for  external  use  is  usually  made  in  the  proportion  of  ^  or  h  gr. 
to  f^i  of  water.  It  is  much  used  in  solution  with  chloride  of  ammonium, 
which  increases  its  solubility  as  a  poison  for  bedbugs  ;  the  proportions 
to  be  used  are  1  ounce  of  corrosive  sublimate,  J  ounce  of  chloride  of 
ammonium  to  2  pints  of  water.  A\^hen  taken  in  poisonous  doses,  recoinvse 
should  be  had  immediately  to  albuminous  liquids ;  eggs,  if  at  hand, 
should  be  administered  freely,  or  a  thin  paste  of  wheat  flour  or  milk, 
care  being  taken  to  evacuate  tlie  bowels  and  to  carry  off  completely  the 
precipitated  material,  Avhich,  though  comparatively  insoluble,  is  by  no 
means  inert. 

Tests. — Heavy,  colorless,  rhombic  crystals  or  ciystalline  masses,  per- 
manent in  the  air,  odorless,  having  an  acrid  and  persistent,  metallic  taste, 
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and  an  acid  reaction.  Soluble  in  KJ  parts  of  water  and  in  o  jxu'ts  of 
alcohol  at  15°  C.  (59°  F.) ;  in  2  parts  of  boiling  water,  in  ]  .2  parts  of 
boiling  alcohol,  and  in  4  ])arts  of  ether.  When  heated  to  al)ont  205°  C. 
(50*J°  F.),  the  salt  fuses  ;  at  a  hiirher  temperature  it  sublimes  unehauijeil, 
and  M'ithout  residui'.  The  at[Ueous  solution  of  the  sail  yields  a  reddish 
or  yellowish  preci})itate  on  the  addition  of  lime-water,  and,  on  the  addi- 
tion of  test-solution  of  nitrate  of  silver,  a  white  j)recipitato  insoluble  in 
nitric  acid  but  soluble  in  ammonia. 

If  1  tjm.  of  the  salt  be  dissolved  in  l)oilin<;-  water,  then  mixed  with 
5  c.c.  of  strong  solution  of  smla  (sp.  gr.  about  1.260)  in  a  hnig  test-tulx', 
and  about  0.5  gm.  of  fine  aluminium  wire,  cut  into  small  pieces,  be 
added  (a  loose  plug  of  cotton  being  ])ushed  a  short  distance  down  tlu* 
tube),  the  generated  gas  should  not  inijiart  any  tint  to  ]>aper  wet  with 
test-solution  of  nitrate  of  silver,  and  kept  over  the  mouth  of  the  test- 
tube  for  half  an  hour  (al)sence  of  arsenic). 

Hydrargyri  Chloridnm   Mite,  U.  8.  P.      {Mild  Chloride  of  3Ia'cury. 
"Hg^Cla  =  470.2.)     {Cahmvl.     Mercurovx  (Jldoridr.) 

To  prepare  this,  the  pei'sulphate  of  mercury  fii-st  formed,  as  exjdaine<l 
under  the  head  of  corrosive  chloride,  is  afterwards,  by  being  rubbed 
with  a  second  equivalent  of  the  metal,  reducx'd  to  a  condition  capable 
of  forming,  when  heated,  the  subsulphate  (Hg.>I^<^4);  and  this,  by  the 
action  of  the  common  salt,  is  converted  into  the  subchloride  of  mercury, 
sulphate  of  sodium  being  produced  at  the  same  time,  JlgoSO^-I^XaCl 
=  Hg,Cl  +  Xa,SO,. 

Under  the  name  of  English  or  hydro-sublimed  calomel,  a  ])re])aration 
is  found  in  commerce  which  is  preferred  by  some  physicians  to  the  kind 
made  in  the  manner  described  above ;  it  is  j)repared  in  accordance  with 
Woehler's  suggestion,  by  conducting  the  calomel  vapors  during  the 
process  of  sublimation  into  a  chamber  through  Avhich  steam  is  passtnl ; 
or,  as  proposed  by  Dann,  by  condensing  the  eak»mel  in  a  current  of  cold 
atmospheric  air.  Any  corrosive  sublimate  present  in  the  vapoi-s  ia 
washed  out  by  the  condensed  water  of  AA'oehler's  j^rocess. 

By  the  action  of  nitric  and  imu'iatic  acids,  calomel  is  slowly  converted 
into  corrosive  sublimate;  soluble  chlorides,  and  even  continued  boiling 
with  water  or  alcohol,  alone  have  a  similar  action.  Chlorine,  hypo- 
chlorites, iodine,  iodides,  hydrocyanic  acid,  and  cvaimrets  decompose 
calomel ;  the  chlorides  producing  corrosive  sublimate ;  it  should  there- 
fore not  be  prescribed  at  the  same  time  M'ith  nmriatc  f)f  ammonia  or 
nitro-nuu'iatic  acid,  which  last  is  sj)ecially  indicatcil  in  toqxM-  of  the 
liver;  symptoms  of  violent  gsistric  irritation  have  been  unexj)ectcdly 
produced  from  neglecting  this  precaution. 

The  peculiarities  of  calomel  as  a  mercurial  agent  are,  that  it  ])roduces 
little  local  irritation  ;  it  acts  as  a  purgative  by  increasing  the  secretion 
of  bile  and  otiier  intestinal  fluids,  and  hence  is  much  relied  on  in  ailev- 
tions  of  the  liver  and  obstructions  to  the  portal  circulation.  It  is  mucli 
combined  with  other  remedies,  being  greatly  modified  in  its  effects  by 
judicious  combination  with  sedatives,  cathartics,  astringents,  etc. 

Dose,  as  a  i)urgativt',  5  grains  to  ^j;  to  produce  ptyalism,  |  grain  to 
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1  grain,  frequently  repeated.  It  has  become  customar}'  to  administer 
exceedingly  minute  quantities  of  this  preparation,  so  low  as  3*4  th  of  a 
grain,  repeated  every  hour  or  two,  the  constitutional  effects  being  jkt- 
ceptible  after  a  grain  has  been  given  in  this  way.  I  am  informed  that 
its  po^\•er  to  salivate  is  greatly  increased  by  long  trituration  with  sugar 
of  milk,  perhaps  on  account  of  the  extremely  tine  division  to  M-hich  it 
is  thus  brought,  and  of  some  chemical  change  not  yet  investigated. 

A  Avhite,  impalpable  powder,  permanent  in  the  au*,  odorless  and  taste- 
less, and  insoluble  in  water,  alcohol,  or  ether.  Wlien  strongly  heated, 
it  is  wholly  volatilized,  Avithout  melting.  The  salt  Ls  blackened  by 
water  of  ammonia.  A  portion  heated  in  a  diy  glass  tube  with  dried 
carbonate  of  sodium  yields  metallic  mercury. 

Distilled  water  or  alcohol,  after  having  been  agitated  with  a  portion 
of  the  salt^  and  filtered,  should  not  be  affected  by  hydrosulphuric  acid 
nor  by  test-solution  of  nitrate  of  silver  (absence  of  mercuric  chloride), 
nor  should  the  aqueous  or  alcoholic  filtrate  leave  any  residue  on  evapo- 
ration (fixed  soluble  impurities).  On  heating  the  salt  with  solution  of 
potassa,  no  odor  of  ammonia  should  be  evolved ;  and  acetic  acid,  agi- 
tated with  the  salt  and  filtered,  should  remain  unaffected  by  hydrosul- 
phuric acid  or  by  test-solution  of  nitrate  of  silver  (absence  of  and 
difference  from  ammoniated  mercury). 

Hydrargyri  Oyanidum,\J.  S.  P.  ( Cyanide  of  3IerGury.  Hg(CN)2  =  251 .7.) 

[Mercuric  Cyanide.) 

CH-anide  of  mercury  should  be  kept  in  well-stopped  bottles,  protected 
from  liirht. 


& 


Take  of  Ferrocyanide  of  potassium,  five  troy  ounces. 

Sulphuric  acid,  four  troyounces  and  one  hundred  and  twenty 

grains. 
Ked  oxide  of  mercury,  in  fine  powder. 
Water,  each,  a  sufficient  quantity. 

Dissolve  the  ferrocyanide  of  potassium  in  20  fluidounces  of  water, 
and  add  the  solution  to  the  sulphuric  acid,  previously  diluted  with  10 
fiuidouuces  of  water,  and  contained  in  a  glass  retort.  Distill  the  mixture 
nearly  to  drvness  into  a  receiver  containing  10  fluidounces  of  water  and 
3  trovounces  of  red  oxide  of  mercury.  Set  aside  2  fluidounces  of  the 
distilled  liquid,  and  to  the  remainder  add,  with  agitation,  sufficient  red 
oxide  to  destroy  the  odor  of  hydrocyanic  acid.  Then  filter  the  solution, 
and,  having  added  the  reserved  liquid,  evaporate  the  whole  in  a  dark 
place,  in  order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and 
keep  them  in  a  well-stopped  bottle,  protected  from  the  light. 

Cvanide  of  mercury  is,  like  the  con'osive  chloride,  a  powerful  poison, 
differing  from  that  remedy  in  producing  no  epigastric  pain  in  its  oper- 
ation. Some  practitioners  prefer  it  to  corrosive  chloride  in  the  same 
doses,  and  for  the  same  pm^poses. 

Colorless  or  white,  prismatic  crystals,  becoming  dark-colored  on  ex- 
posure to  light,  odorless,  having  a  bitter,  metallic  taste,  and  a  neutral 
reaction.  Soluble  in  12.8  parts  of  water  and  in  15  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  in  3  parts  of  boiling  water,  and  in  6  parts  of  boiling 
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alcohol.  When  slowly  lieattHl,  the  silt  ckvonij>osi'.<  iiit<»  iiR'tallic  meivuiy 
and  cyanogen  ^s,  which  is  inflammable,  burnini;  with  a  purplish  flame. 
On  further  hcatin<r,  the  blackisji  residue,  contiiinitio;  trlobules  of  metallic 
mereurv,  is  wholly  dissipated.  On  addiui::  hydntehloric  acid  to  the 
aqueous  solution,  hydroeyanie  acid  vnpor  is  evolved. 

A  5  per  cent.  a(iueous  solution  of  the  sidt,  when  mixetl  with  a  dilute 
aqueous  solution  of  iodide  of  potassium,  should  not  yield  a  red  or  red- 
dish precipitate  soluble  in  excess  of  either  liquid  (absence  of  mereurie 
chlrtridci. 

Hydrargxiri   loifidinn    liahi-um,  U.  S.   P.     {lied  Iodide  of  }[('rcurii. 
Hglj  =  452.9.)     {Biniodkle  of  3Icrcuri/.     Mercuric  Iodide.) 

Corrosive  chloride  of  mercury,  nine  parts  0 

Iodide  of  potassium,  eleven  parts       .  11 

Distilled  water A  sufficient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  150  parts  of  warm 
distilled  water,  and  the  iodide  of  potassium  in  30  parts  of  distilled 
M'ater  and  filter  the  solutions  sepai-ately.  Add  the  solution  of  corrosive 
chloride  of  mercury,  when  cold,  to  the  solution  of  iodide  of  potassium, 
constantly  stirring.  Collect  the  precipitate  on  a  filter,  wash  it  with  dis- 
tilled water  until  the  washings  cease  to  give  a  precipitate  with  test- 
solution  of  nitrate  of  silver,  and  dry  it,  between  sheets  of  bibulous 
pa])er,  at  a  temperature  not  exceeding  40°  C.  (104°  F.). 

Keep  the  product  in  well-stopped  bottles. 

A  scarlet-red,  crystalline  powder,  permanent  in  the  air,  odorless  and 
tasteless,  almost  insoluble  in  water,  soluble  in  130  paits  of  alcohol  at 
15°  C.  (59°  F.),  and  in  15  parts  of  boiling  alcohol;  also  soluble  in 
solution  of  iodide  of  potassium,  or  of  mercuric"  chloride.  AVhen  heated, 
the  salt  turns  yellow,  but  reassumes  its  red  color  on  cooling.  On  igni- 
tion, it  is  wholly  dissipated. 

On  heating  the  salt  with  solution  of  soda  and  adding  a  little  sugar  of 
milk,  metallic  mercmy  is  precipitated.  If  the  salt  be  heated  with  sul- 
phiu'ic  acid  and  some  black  oxide  of  manganese,  vapor  of  iodine  will 
be  given  off.  Water  agitated  with  the  salt,  and  filtered,  should  remain 
unall'eeted  by  test-solution  of  nitrate  of  silver  (absence  of  soluble  iodide, 
cldoride). 

The  two  iodides  of  mercury  resemble  the  two  ehlorides  in  their  rela- 
tive medicinal  activity.  This  is,  like  corrosive  sid)limate,  a  })oweri"id 
poison.  It  is  conveniently  given  in  ])ill,  but  perhaps  more  frequently 
in  solution  of  iodide  of  potassium  with  or  without  the  addition  of  vege- 
table alterative  jjreparations.     Dose,  ^^  to  I  gr. 

Ili/drargijri   lodiduni    Viride,    U.  S.  P.     ( Green    Iodide   of  Mercari). 
Hgalg  =  652. G.)     [Protiodide  of  Mercury.     Mercurous  Iodide.) 

Mercury,  eight  parts 8 

Iodine,  five  parts 5 

Alcohol A  sufficient  quantity. 

Pom*  about  three  (3)  ]iarts  of  alcohol  into  a  mortar  contaim'ng  the 
mercury,  add  the  iodine  in  several  successive  portions,  and  triturate  the 
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mixture,  adding  sufficient  alcohol  from  time  to  time  to  keep  the  mass 
constantly  moist,  and  taking  care  that  it  shall  neither  become  too  hot, 
nor  be  exjiosed  to  light  during  the  various  steps  of  the  proce&s.  Con- 
tinue the  trituration  until  all  globules  of  mercury  have  disappeared, 
and  the  mixture  has  become  nearly  dry  and  has  acquired  a  greenish- 
yellow  color.  Then  add  sufficient  alcohol  to  reduce  the  whole  to  a  thin 
paste,  pour  this  into  a  bottle,  let  it  stand  for  several  days,  and  then 
wash  the  iodide  twice  with  about  fifty  (50)  parts  of  alcohol  each  time, 
and  decant  the  washings.  Transfer  the  iodide  to  a  filter,  and  continue 
washing  with  alcohol  until  the  washings  are  no  longer  affected  by 
hydrosulphuric  acid.  Lastly,  dry  the  product  in  a  dark  place,  betAveen 
sheets  of  bibulous  jmper,  at  a  temperature  not  exceeding  40°  C\ 
(104°  F.). 

Keep  the  product  in  well-stopped  bottles,  protected  from  light. 

By  this  process,  though  a  slight  excess  of  mercury  is  used,  a  small 
quantity  of  the  red  iodide  is  formed,  ^vhich  is  directed  to  be  removed 
by  dissolving  it  out  with  the  alcohol. 

The  mercury  is  conveniently  weighed  by  balancing  a  small  paper 
pill-box  on  the  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as 
shown  in  Fig.  198 ;  so  that  a  small  stream  of  the  metal  may  be  poured 
out  convenientlv.     The  accurate  adiustment  of  the  quan- 
tity  is  troublesome.    The  iodine  also  requires  care  in  "sveigh-         ^?"      °' 
ing,  owing  to  its  corrosive  action  on  the  metals.    The  most    f<;^^^^      ^^ 
convenient  method  is  to  balance  a  pau'  of  watch-glasses  by    \ 
filing  a^vay  the  heavier  of  the  two,  or  by  pasting  on  to     I  ' 

the  lighter  a  small  piece  of  tmfoil,  and  then  to  lay  them 
away  for  weighing  corrosive  substances.  In  the  absence  of  this,  a  piece 
of  thick  and  well-glazed  Avriting-paper  may  be  put  on  to  each  plate  and 
balanced.  If  the  scales  are  kept  in  a  case,  as  shown  in  the  first  chapter, 
they  should  be  taken  out  whenever  iodine  is  to  be  weiohed  on  them,  as 
the  vapor  becoming  diffused  through  the  air  inside  the  case  will  corrode 
the  metal. 

It  is  used  as  an  alterative,  usually  in  pill.  Dose,  ^  grain  to  1  grain ; 
it  is  incompatible  with  iodide  of  potassium,  which  converts  it  into 
biniodide  with  separation  of  mercury. 

Tests. — A  dull  green  to  greenish-yellow  powder,  becoming  more  yellow 
by  exposure  to  air,  and  darker  by  exposure  to  light,  odorless  and  tasteless,^ 
almost  insoluble  in  water,  and  wholly  insoluble  in  alcohol  or  ether. 
When  strongly  heated,  the  salt  is  volatilized  without  residue.  AVhen 
added  to  a  solution  of  iodide  of  potassium,  the  salt  is  decomposed  into 
metallic  mercury,  which  precipitates,  and  mercuric  iodide,  which  dis- 
solves. 

If  10  c.c.  of  alcohol  are  shaken  with  1  gm.  of  the  salt  and  filtered, 
the  filtrate  should  not  produce  more  than  a  veiy  faint  transient  opal- 
escence when  dropped  into  water ;  and  when  5  c.c.  of  the  filtrate  are 
evaporated  from  a  white  porcelain  surface,  not  more  than  a  very  faint 
red  stain  should  remain  behind  (absence  of  more  than  traces  of  mer- 
curic iodide). 
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Pot(i,'<.sii  (i  JIi/(lrar</i/ri  lodidnin.     (IntJohifrJrnrg'i/rafr  of  PoffUisium. 

2(KI,H,L-r,):U)H'.) 

A  lint  solution  of  iodide'  ot"  j)ot;UNsiuin  ilissolves  three  equivalents  of 
biniodide  of  niereuiy,  cue  of  whicli  crvstallizes  out  on  coolinm;;  after- 
wards yellow  prisms  are  separated  haviui:;  the  composition  stated  in  the 
svllalms;  thev  are  soluhlc  in  alcohol  and  ether,  hut  decompose<l  by 
water. 

It  is  said  to  l)e  less  apt  to  ])rotUiee  salivation  than  other  mercurial 
preparations.  It  is  jrivcn  in  doses  of  y'^  to  ^  grain,  and  in  ointment  of 
the  same  strength  as  the  otlier  mercm'ial  iodides.  AVlien  intended  for 
use  in  solution,  it  has  been  recommended  to  make  it  extemporaneously 
with  an  excess  of  iodide  of  iH)tii.ssium,  or  dissolve  it  in  a  soluti(m  of  this 
iodide.  One  of  its  most  useful  applications  is  to  the  testing  of  organic 
alkalies,  whicli  see. 

Sifrup  Iodohydr<irgyrate  of  Potaasium.     (Sirop  Gibort.) 

Take  of  Hydrarg.  iodidi  rub grs.  ijss. 

Potassii  iodiduni grs.  cxxx. 

Aquse  dest fSss. 

]Misce  fiat  solutio  et  cola.     Adde 

Syr.  simplicis qs.  ad  ft.  f^viij  et  fSijss. 

Dose,  one  teaspoonful. 

Si/rup  of  lodohydrargyrate  of  Iron. 

This  preparation  is  recommended  to  be  made  by  dissolving  1  ])art  of 
red  iodide  of  mercury  in  3000  parts  of  the  officinal  syrup  of  iodide  of 
iron.     The  dose  is  from  20  to  30  drops  as  an  alterative  tonic. 

Syrup  of  lodohydrargyrate  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  N.  Y.,  offers  this  preparation,  made 
by  combining  64  grains  of  iodine  in  3  drachms  of  water  with  iron,  and 
filtering  the  solution  into  3J  fluidounces  of  syruj) ;  2  grains  of  red  iodide 
of  mercury,  and  1  jV  grains  of  iodide  of  ])otassiuni,  are  dissolved  in  1 
drachm  of  water,  and  added  to  the  syrup,  the  whole  to  measure  4  fluid- 
ounces.  Some  orange-flower  water  may  be  added  to  improve  the  flavor. 
Tlie  dose  is  a  teaspoonful. 

Lhjuor  Ilydrargyri  Nitratis,  U.  S.  P.     {Solution  of  Nitrate  of  Mercury. 

Solution  of  3Iercn7'ic  Nitrate.) 

A  liquid  containing  in  solution  about  50  per  cent,  of  mercuric  nitrate 
[ITg(X03)2  =  327.7],  with  some  free  nitric  acid. 

Red  oxide  of  mercury,  forty  parts 40 

Nitric  acid,  forty-iive  parts '45 

Distilled  water,  lifieen  parts 15 


To  make  one  hundred  parts 100 
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Mix  the  nitric  acid  with  the  distilled  water  and  dissolve  the  red  oxide 
of  niorcurv  in  the  mixture. 

Keep  tlie  solution  in  glass-stoppered  bottles. 

In  this  process  one  molecule  of  mercuric  oxide  combines  with  two 
of  nitric  acid  according  to  the  following  formula,  HgO  +  SHXOg  — : 
Hg(X03)o  +  H20.  The  nitric  acid  is  designedly  present  in  considerable 
excess.  It  is  too  concentrated  for  use  except  with  great  care  as  a  caustic. 
It  is  used  in  cancerous  and  other  malignant  affections,  and  is  similar  to, 
though  not  identical  with,  the  preparation  formerly  in  use  under  the 
name  of  acid  nitrate  de  mercure. 

A  clear,  nearly  colorless,  heavy  liquid,  haAnng  a  faint  odor  of  nitric 
acid,  and  a  strongly  acid  reaction.  Sp.  gr.  2.100.  A  few  drops  evap- 
orated on  platinum  foil  leave  a  white  residue,  which,  on  heating,  becomes 
yellow,  red,  and  brown,  and  is  finally  entirely  volatilized.  On  a  bright 
surface  of  copper,  the  solution  deposits  a  coating  of  mercmy.  The 
diluted  solution  affords,  with  solution  of  potassa,  a  yellow  precipitate, 
and  with  iodide  of  potassium  a  bright  red  one,  soluble  in  excess  of  the 
iodide.  A  crystal  of  ferrous  sulphate,  dropped  into  the  solution,  rapidly 
acquires  a  broAvn  color  and  becomes  surrounded  by  a  brownish-black 
zone. 

No  precipitation  or  cloudiness  should  occur  in  the  solution  on  the 
addition  of  distilled  water  or  of  diluted  hydrochloric  acid  (absence  of 
mercurous  salt). 

Oleatum  Hydrargi/ri,  U.  S.  P.     {Oleate  of  Mercury.) 

Yellow  oxide  of  mercury,  thoroughly  dried,  ten  parts       .         .        10 
Oleic  acid,  ninety  parts 90 

To  make  one  hundred  parts 100 

Heat  the  oleic  acid,  contained  in  a  porcelain  vessel,  to  near  74°  C. 
(162.5°  F.),  taking  care  not  to  exceed  this  temperature.  Gradually  add 
the  oxide  of  mercur}-  and  stir  until  it  is  dissolved. 

The  oleate  of  mercurv  is  recommended  as  a  substitute  for  mercurial 
ointment.  The  mercury  being  combined  in  a  liquid  form  is  more  easily 
absorbed,  and  the  action  is  hence  more  speedy  and  cleanly  than  that  of 
the  ointment.  It  is  frequently  ordered  in  combination  with  morphia. 
The  proportion  for  the  double  oleate  of  mercury  and  morphia  is  6  per 
oent.  yellow  oxide  of  mercury  and  2  per  cent,  of  morphia. 

Hydrargyri  Oxidum  Flavum,  U.  S.  P.    (  Yellow  Oxide  of  3Iercury. 
HgO  =  215.7.)     {Yellow  Ilercuric  Oxide.) 

Corrosive  chloride  of  mercury,  one  part  .  1 
Solution  of  potassa,  nine  parte  ...  9 
Distilled  water A  sufficient  quantity. 

Dissolve  the  corrosive  chloride  of  mercur\^  in  one  hundred  (100)  })arts 
of  warm  distilled  water  and  filter  the  solution.  Pour  the  filtrate  into 
the  solution  of  potassa,  previously  diluted  with  one  hundred  (100)  parts 
of  distilled  water,  stirring  constantly,  and  set  the  liquid  containing  the 
precipitate  aside  for  twenty-four  hours.     Then  decant  the  supernatant, 
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clear  lii^uid  iVoiii  the  pivcipitato,  and  wa.<li  the  latter  ropeatodly  by  the 
eif'usion  and  decantation  of  distilled  water,  usin<5  about  one  hundred 
(100)  parts  of  Avater  eaeh  time.  Continue  the  washinjii;  on  a  strainer 
until  the  washiiiij^s  eease  to  be  aifeeted  by  test-solution  of  nitrate  of  silver, 
fjet  the  precipitate  drain,  and  dry  it,  between  sheets  of  bibulous  paj)er, 
in  a  dark  ithiee,  at  a  temperature  not  exeeedinj^  40°  0.  (104°  F.). 

Ke(>p  the  jiroduet  in  Mell-stoj>ped  bottles,  protected  from  liii'ht. 

This  preparation  alfords  an  excellent  method  of  obtainin*^  the  oxide 
in  an  im])alpal)le  powder  fitted  for  making  the  ointment,  especially  when 
required  lor  use  in  (.liseases  of  the  eyes. 

A  li«i;lit  orange-yellow,  heaxy,  im])alpable  ]>owder,  permanent  in  the 
air,  and  turning  darker  on  exj)osure  to  light,  (tdorless  and  tasteless, 
in<olul)le  in  water  or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric 
acid.  When  strongly  heate(-l,  it  assumes  a  red  color ;  at  a  higher  teni- 
pi'rature  it  is  decomposed,  giving  off  oxygen  and  separating  metallic 
mercury,  and  is  finally  volatilized  Mithout  residue.  When  digestetl, on 
a  water-bath,  for  fifteen  minutes,  with  a  strong  solution  of  oxalic  acid, 
it  forms  mercuric  oxalate  of  a  white  color  (difference  from  red  mercuric 
oxide). 

Hydrarffi/rl  O.ruhim  Nigrum.   (Protoxide  of  3Iercuri/,  Mercurous  Oxide, 
Black  Oxide  of  Mereiiry.     Hg^O  =  415.4.) 

Made  by  triturating  calomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  ])recipitatcs,  while  chloride  of  ])otassium  remains 
in  solution,  and  is  removed  by  washing.  Tliis  preparation  wtus  omitted 
from  the  United  States  Pharmacopoeia  in  1860. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  olive-colored 
by  the  action  of  light.  It  is  wholly  dissipated  by  heat,  metallic  globules 
being  sublimed.  It  is  insoluble  in  water,  but  is  wholly  dissolved  by 
aceti(j  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes  sub- 
stituted for  it,  but  is  said  to  be  liable,  from  occasionally  containing 
deutoxide,  to  operate  harshly.  .5ij,  placed  on  a  hot  iron,  answers  the 
purposes  of  a  mercurial  vapor-bath.  Triturated  with  lard,  it  replaces 
mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter  to  a  half 
grain  daily ;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day,  in  })ill. 

Mijdrarr/i/ri    (Jxidiiin   Ruhr  am,    U.  S.  P.       {Red.   Oxide  of  Jlercury. 
IlgO  =  !215.7.)     {Red  Precipitate,     Red  Mercuric  Oxide.) 

Heavy,  orange-red,  crystalline  scales,  or  a  crystalline  powder,  becom- 
ing more  yelhjw  the  finer  it  is  divided,  ])ermanent  in  the  air,  odorless 
and  tasteless,  insoluble  in  wafer  or  alcohol,  but  wholly  soluble  in  nitric 
or  hydrochloric  acid.  AVhen  strongly  heated,  it  turns  darker,  without 
emitting  reddish  fumes  (al)sence  of  nitrate) ;  at  a  higher  temperature  it 
is  decomposed,  giving  off  oxygen  and  separating  metallic  mercury,  and 
is  finally  volatili/ed  without  residue.  When  digested,  on  a  water-bat li, 
with  a  strong  solution  of  oxalic  acid,  it  does  not  change  color  within  two 
hours  (difference  from  yellow  mercuric  oxide). 
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Prepared  by  dissolving  with  heat,  mercury,  Sbiij,  iu  a  mixture  of 
nitric  acid,  ibij,  aud  water,  Oij  ;  evaporating  the  liquor,  and  triturating 
what  remains  to  a  powder.  This  is  put  into  a  very  shallow  vessel,  and 
heated  till  red  fumes  cease  to  ai'ise,  the  nitrate  is  decom])osed  by  heat, 
nitrous  acid  fumes  being  disengaged  and  oxide  of  mercuiy  remain- 
ing. 

It  LS  used  only  externally,  as  a  stimulant  and  escharotic ;  it  is  much 
applied  as  an  ointment  to  the  eye ;  as  an  escharotic,  in  powder,  alone, 
or  mixed  with  sugar,  to  specks  in  the  cornea,  over  cliancres,  and  fungous 
Tilcei*s. 

The  directions  of  our  Pharmacopoeia  enjoin  great  care  in  reducing  the 
red  oxide  of  mercury  to  a  very  fine  powder ;  as  it  is  ver}^  apt  to  be  gritty 
from  containing  crystalline  2)ortions. 

The  precipitated  yellow  oxide  is  to  be  preferred,  when  this  is  not 
specially  ordered,  for  making  ointment,  in  consequence  of  the  fineness  of 
tiie  powder. 

Hydranjyri   Subsulphcis   Flavus,   U.  S,  P.     [Yellow   ^ubmlphate   of 
3Iercunj.     Hg(HgOVSO,  =  727.1) 

{Hydrargyri  Sulphas  Flava,  Pharm.,  1870.     Basic  JferGuric  Suljihate. 

Turpeih  Mineral.) 

Mercury,  ten  parts 10 

Suli:)huric  acid,  five  parts         ....  5 

Nitric  acid,  four  parts 4 

Distilled  water A  sufficient  quantity. 

Upon  the  mercury,  contained  in  a  capacious  flask,  pour  the  sulphuric 
acid,  then  gradually  add  the  nitric  acid  previously  mixed  with  three  (3) 
parts  of  distilled  water,  and  digest  at  a  gentle  heat  until  reddish  fumes 
are  no  longer  given  off.  Transfer  the  mixture  to  a  porcelain  capsule,  and 
heat  it  on  a  sand-bath,  frequently  stirring,  until  a  dry,  white  ma&s 
remains.  Reduce  this  to  a  fine  powder,  and  throw  it,  in  small  portions 
at  a  time,  and  constantly  sth-ring,  into  200  parts  of  boiling  distilled 
water.  When  all  has  been  added,  continue  the  boiling  for  10  minutes, 
then  allow  the  mixture  to  settle,  decant  the  supernatant  liquid,  transfer 
the  precipitate  to  a  strainer,  wash  it  with  warm  distilled  water  until  the 
washings  no  longer  have  an  acid  reaction,  and  dry  it  in  a  moderately 
warm  place. 

A  heavy,  lemon-yellow  powder,  permanent  in  the  air,  odorless,  and . 
almost  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  nitric  or 
hydrochloric  acid.     When  heated,  the  salt  turns  red,  becoming  yellow 
again  on  cooling.    At  a  red  heat  it  is  volatilized  without  residue,  evolvhig 
vapors  of  mercury  and  of  sulphurous  acid. 

This  salt  should  be  soluble  in  20  parts  of  hydrochloric  acid  without 
residue  (absence  of  mercurous  salt). 

This  is  used  almost  exclusively  as  an  errhine,  variously  diluted  with 
snuff,  powdered  liquorice-root,  lycopodium,  etc. 
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dissolved,  iiothiiii;:  r(Mn:iinint>:  but  ni(>r('urv  in  the  form  of  minute  p;lob- 
ules,  visil)l(>  by  the  aid  of  a  mairnifyiuii-ijlass.  Tlie  solution,  on  the 
addition  of  muriatic  aeid,  is  rendered  oj)aleseent ;  and  when  filtered 
after  this  addition,  and  treated  with  hydrosulphurie  aeid,  does  not  yield 
n  blaek  precipitate. 

In  a  ]iaper  by  Mr.  Joseph  P.  Reminixton,  read  before  the  American 
Pharmaceutical  Association  in  September,  180S,  the  formula  used  by 
Dr.  E.  K.  Sjuibb,  of  ]?rooklyn,  X.  Y.,  is  d(>tailed,  in  AA'hieh  10  parts 
of  mercury  and  2  parts  of  honey  are  shaken  together  in  a  pr0])crly 
constructed  apparatus  for  six  horn's;  to  this  mixture  31  parts  of  pre- 
ci])itated  chalk,  mixed  into  a  paste  with  aliout  38  parts  of  water,  are 
added  and  thoroutrhly  mixed ;  the  whole  is  then  transferred  to  a  muslin 
strainer,  dried,  and  powdered.  In  nine  sampl(\s  of  this  preparation 
examined  bv  Mr.  Remino-ton  the  amount  of  oxide  varied  from  .205  to 
25.69,  thus  aeeountiug  for  the  great  variation  complained  of  by  medical 
practitioners. 

Tts  chief  use  is  in  treating  the  complaints  of  children,  the  chalk  neu- 
tralizing aeid  in  the  stomach,  while  the  mercury  increases  the  biliary 
secretion.     Dose,  for  a  child,  from  ^  grain  to  3  grains. 

For  other  mercurial  preparations,  see  Pills  and  Ointment^}.  I 

TRIAD  METALS. 
Aunmi.     (Gold.    An  =  196.2.) 

This  well  known  and  highly  prized  substance  is  a  soft,  yellow,  bril- 
liant metal,  called  one  of  the  noble  metals  from  its  unoxidizable  char-, 
acter.     It  is  the  most  valuable  of  the  metals,  and  can   be  beaten  into 
leav^es  Tf^-Q^-^-fj  of  an  inch  in  thickness ;  Avhen  held  up  to  the  light  it 
imparts  a  greenish  color  to  the  light. 

Sp.  gr.  19.6;  fuses  at  1900°  F.  Commercially,  the  quality  of  gold 
is  designated  by  carats,  which  expresses  its  fineness  and  not  its  weight; 
24-cai'at  gold  is  ])ure ;  23-carat  gold  means  23  ])arts  gold  and  1  of 
alloy;  18-carat  gold  is  18  gold  and  6  alloy.  At  the  mint  this  meth(Kl 
is  not  regarded  and  the  term  thousandths  is  used  ;  American  coin  is  900 
thousandths,  900  parts  pure  gold  to  100  alloy.  To  find  the  carat  of  a 
•^jiecimcn  of  known  percentage  of  pure  gold,  multiply  the  weight  of 
pure  gold  by  24,  and  divide  the  product  by  the  weight  of  the  mas.>>. 
American  coin  is  21.(5,  thus 

900X24  _ 
1000 

To  find  the  ])ercentage  of  pure  gold  in  gold  of  known  carat,  mult 
])ly  the  weight  by  the  carat  and  divide  by  24,  thus 

1000X21.6 


24 


=  900. 


Gold  is  generally  found  native,  uncombined,  but  mixed  with  otM 
metals  or  quartz,  or  in  auriferous  sands. 

Gold  is  not  attacked  by  acids,  except  by  nitromuriatic  acid,  which 
able  to  effect  it  by  the  chlorine  which  is  developed.     This  is  the  stiU'tinj 
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point  of  all  the  preparations  of  gold.     Gold-leaf  is  used  like  silver- 
leaf  for  coating  pills. 

Two  oxides  are  known — a  snhoxidc,  AugO,  and  a  peroxide,  xVu,03. 
'  Test  foi^  Presence  of  Go/d. — Sulphuretted  hydrogen  and  suljjhuret  of 
ammonium  cause  a  black  precipitate,  soluble  in  sulj)huretted  alkaline 
sulphurets;  jmtassa  produces  a  reddish-vellow  precipitate;  ammonia  a 
precipitate  of  similar  color,  which  is  fulminating  gold;  protochloride, 
with  a  little  perchloride  of  tin,  throws  down  a  purple-red  precipitate, 
soluble  in  muriatic  acid.  Ferrous  sulphate  forms  a  brown  precipitate, 
fasible  metallic  gold ;  oxalic  acid  likewise  precipitates  the  metal,  but 
requires  some  time. 

Preparations  of  Gold. 

Auri  chloridum,  AiiCl,. 

Anri  cyanidiim,  Au(JX. 

Auri  et  sodii  cliloridum,  AuC]3XaCl+4H^O. 

Auri  iodidum,  AUI3. 

Anri  oxidum,  Au./Jg. 

Auri  pulvis.     By  precipitation  or  mechanical  means. 

Aurum  foiiatum. 

Auri  Chloridum.     [Chloride  of  Gold.     AUCI3  =  302.4.) 

11  This  salt  is  contained  in  the  solution  of  gold  in  nitromuriatic  acid, 
from  which  it  is  oljtained  bv  evaporation  to  dryness,  and  constant  stir- 
ring towards  the  end  of  the  process.  Care  should  be  taken  in  the 
.  evaporation  not  to  waste  the  salt,  Avhich  is  -x^olatile.  It  is  a  reddish 
crystalline  powder,  very  deliquescent;  soluble  in  water,  alcohol,  and 
ether.  Metals,  many  metallic  salts,  and  organic  compounds  reduce  the 
gold  from  its  sokition. 

It  is  caustic,  producing  much  irritation ;  when  given  for  some  time  it 
is  apt  to  salivate ;  it  is  very  poisonous.  The  dose  is  -^o  to  ^  grain  once 
a  dav,  and  verv  cautioaslv  increased  to  several  doses  a  dav. 

A'ariouslv  diluted  with  chloride  of  sodium,  this  salt  is  ased  in  the 
photographic  art. 

Awn  et  Sodii  Chloridum,  U.  S.  P.     {Chloride  of  Gold  and  Sodium.) 

A  mixture  composed  of  equal  jiarts  of  drv  chloride  of  gold  (AUCI3.  = 
302.4)  and  chloride  of  sodium  (XaCl  =  58.4). 

This  double  salt  is  ol)taiued  by  preparing  the  perchloride  from  3i 
parts  of  pure  gold,  dissolving  it  in  water,  and  mixing  therewith  1  ]iart 
]»ure  anhydrous  chloride  of  sodium.  On  evaporating  this  solution,  long 
four-sided  prisms  are  obtained,  which  are  of  a  yellow  color  and  unchange- 
able in  the  air. 

This  salt  is  officinal  in  some  pharmacopoeias,  most  of  which,  however, 
direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evaporated  mass 
into  a  fine  powder. 

Of  the  preparations  of  gold,  this  double  chloride  is  most  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder.     The 
dose  is  j'.y  to  ^  grain  a  day  of  the  pure  salt. 
21 
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An  oraniic-vcllow  jiowdor,  sli<i:litly  (U'lujuoscciit  in  damp  air,  (ulorless, 
havini!:  a  saline  and  nulallic  taste,  and  a  slifjhtly  acid  reaction.  The 
(•oinjxunul  is  very  s()lnl)le  in  water;  at  least  one-half"  of"  it  slionld  he  <lis- 
solved  hy  cold  alcohol.  When  exposed  to  a  red  heat,  it  is  decomposed, 
and  metallic  <;old  is  separated.  .V  f"rat::ment  of"  the  comi)onnd  imparts 
an  intense,  persistent  yellow  color  to  a  non-luminons  flame.  Its  acpieous 
solntion  yields,  with  tcst-solntion  of  nitrate  of"  silver,  a  white  precipitate 
ins(i!ul»le  in  nitric  acid,  hnt  solnhlc  in  ammonia.  On  l)rin<:;in<j::  a  Li'lass 
rod  dipped  into  water  of"  anunonia  close  to  a  ])ortion  of"  the  compound, 
no  white  fumes  should  make  their  appeai'ance  (absence  of  free  acid). 

If  0.5  fjm.  of  chloride  of  gold  and  sodiiun  he  dissolved  in  20  c.c.  of 
water,  and  treated  with  a  clear  solution  of  2  oni.  of  ferrous  sul])hate  in 
20  c.c.  of  water  acidulated  with  a  few  drops  of  sulphuric  acid,  a  brown 
precipitate  of  metallic  gold  will  b(>  thrown  down.  Jf,  after  at  least  two 
houi*s,  this  precipitate  be  separated,  well  wiished,  dried,  and  ignited,  the 
residue  of  metallic  gold  should  weigh  not  less  than  0.162  gm.  (corre- 
sponding to  32.4  per  cent,  of  metallic  gold). 

Auri  Cyanidriin.     [Ci/anidc  of  Gold.     AuCX.) 

The  cyanide  of  gold  which  has  been  used  in  nuMlicino  aj^poaiN  to  l)e 
the  protocyanide.  The  ])crcyani(le  is  in  white  tabular  crystals,  fusing 
at  112°,  j>;ivin<»;  off  hydrocyanic  acid  and  cvanosi-en,  and  is  easily  soluble 
in  water,  alcohol,  and  ether.  That  enn)loyed  medicinally  is  insoluble  in 
those  liquids,  but  soluble  in  alkaline  cyanides,  ammonia,  and  sulphuret 
of  ammonium  ;  ])i'operties  which  agree  with  the  protocyanide  of  gold. 
It  is  prepared  In'  dissolving  fulminating  golil,  obtained  by  precij)itating 
a  solution  of  7  parts  of  gold  by  anunonia,  in  a  hot  solution  of  (>  jxu'ts 
of  cyanide  of  potassium,  and  treating  the  solution  ^nth  nuiriatic  ai-id 
in  excess,  which  leaves  the  ])roto-(y-anide  as  a  yellow  crystalline  ])owder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has  been 
used  as  an  alterative,  resolvent,  and  emmeuagogue,  in  doses  of  yj  to  h 
grain  once  or  twice  a  day. 

All  the  above  j)re])arations  of  gold  are  also  used  externally  in  oint- 
ments, and  in  cases  of  sy])hilis  for  frictions  on  the  gums  and  tongue. 
For  the  latter  ])urpose,  they  are  generally  mixed  with  twice  t)r  three 
times  their  Aveight  of  some  inert  powder,  and  the  friction  is  connnenced 
with  about  ^  grain  of  the  mixture  a  day,  and  gradually  increased  ;  the 
milder  prc})arations  are  used  in  somewhat  larger  j)ropoi'tions.  The 
(puuitity  emjiloyed  in  ointments  varies  with  the  nature  of  the  case,  the 
preparation  used,  and  with  the  effect  desired  3  from  2  to  20  grains  arc 
employed  to  an  ounce  of  ointment. 

Auri  lodklum.     {Iodide  of  Gold.     Aul^  =  576.) 

If  a  solution  of  pcrchloride  of  gold  is  gradually  added  to  iodide  of 
potassium,  the  resulting  ])reci])itate  is  at  first  redissolved  on  agitation,  a 
solul»le  double  iodid(>  being  formed  ;  subse(|uently  the  iodide  of  gold  is 
precipitated,  leaving  the  suj)ernataut  liipior  free  of  color. 

It  is  a  dark-green  pt)wder,  easily  soluble  in  hydriodic  acid.     It  must 
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be  kept  in  well -stoppered  bottles,  as  in  contact  with  the  air  it  gradually 
loses  i(xline  until  metallic  gold  is  left  behind. 

Like  other  preparations  of  gold,  it  is  of  an  alterative  effect,  but  on 
account  of  its  spontaneous  decomposition,  it  is  not  very  reliable  ;  the  dose 
is  about  j\  of  a  grain. 

Auri  Oxidum.     [Sesquioxide  or  Teroxide  of  Gold.     Au^Oj  =  440.4.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromiu-iatic  acid,  is 
treated  with  magnesia,  the  precipitate  washed  with  water,  and  then 
dee'omposed  with  nitric  acid,  wliich  extracts  the  magnesia,  and  a  reddish- 
yellow  powder  is  oljtained,  which,  on  diying,  turns  chestnut-brown. 

It  is  somewhat  irritating,  but  has  the  general  properties  of  powdered 
gold ;  in  scrofula,  syphilis,  etc.,  it  has  been  used  in  doses  of  y  ^  to  ^  grain 
t^viee  a  day. 

Auri  Pidvis. 

When  solution  of  gold  in  nitromuriatic  acid  is  mixed  with  a  solution 
of  protosulphate  of  iron,  a  pulverulent  precipitate  of  a  cinnamon-brown 
is  produced,  v^hich  Ls  metallic  gold,  aiirum  prcecipitatum.  By  filing  pure 
gold,  a  pretty  fine  po\\'der  may  be  prepared  known  as  auri  limatura  ; 
but  by  rubbing  gold  leaf  with  sulphate  of  potassium,  and  washing  out 
the  sulphate  of  potassium,  aurum  prceparcdum  is  obtained,  which  is  the 
preferable  article.  Gold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic 
and  alterative,  and  to  be  considerably  milder  than  any  of  its  compounds. 
Its  dose  is  1^  to  1  grain  two  or  three  times  a  day. 

Aurum  Foliatum.     (Gold  Leaf.) 

This  is  the  product  of  the  goldbeater's  art,  and  is  made  by  rolling  the 
gold  to  the  thinnest  sheets  possible,  and  beating  them  between  the  leaves 
of  animal  membranes,  such  as  the  intestines  of  the  ox.  After  repeated 
hammering  the  gold  is  thinned  sufficiently,  and  the  membrane  is  sold 
as  goldbeater's  skin. 
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CHAPTEK    V. 

MEDICINAL  PREPARATIONS  OF  THE  TETRAD  METALS. 

1st  Group.     Platinum. 

Plailnum.     Pt  =  11)4.4. 

TITTS  metal  is  remarkable  for  its  resistanec  to  chemical  ag:ents,  and  for 
its  infiisibility.  It  is  soft,  of  a  silver-gray  color  ;  very  mallcal)l('  and 
ductile,  thouo-li  inferior  in  these  respects  to  <»;old.  Its  valual)le  j)hysical 
and  chemical  properties  render  it  indispensable  for  the  preparation  of 
the  nA'CSsary  utensils  for  a  chemical  laboratory. 

Platinum  dissolves  in  nitromuriatic  acid;  with  oxyo;en  it  unites  in 
two  ])roportions,  forming  an  oxide,  PtO,  and  a  binoxide,  I*t()2;  with 
the  halogens  and  sulphur  it  forms  compounds  of  corresponding  compo- 
sition. 

Tcsfi<  for  Plafimim. — Platinum  in  solution  is  recognized  by  the  fol- 
lowing behavior  towards  reagents  :  Sulphuretted  hydrogen  and  suljiluu'ct 
of  ammonium  cause  a  blackish-brown  preci[>itate  of  PtS^,,  insoluble  iu 
muriatic  and  nitric  acid,  soluble  iu  alkaline  sulphurets  and  potassa.  In 
the  presence  of  chlorides,  or  of  free  muriatic  acid,  potassa  and  ammonia 
produce  a  crystalline  yellow  precipitate,  soluble  iu  alkalies.  Solutions 
containing  free  muriatic  acid  are  changed  by  protochloride  of  tin  to  a 
deep  brownish-red  color. 

Platini  Perchloridum.     PtCl^  =  336. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in  aqua 
regia,  and  evajxtrating  to  dryness.  It  is  a  red  crystalline  mass,  turning 
brown  by  expelling  the  water  of  crystallization  ;  deliquescent;  soluble 
in  water  and  alcohol ;  it  is  nuich  used  as  a  test  for  the  inorganic  and 
organic  alkalies,  with  which  it  forms  yellow  double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses.  In 
doses  of  ^  to  -|-  grain,  given  in  nmcilaginous  licpiids,  it  has  been  em- 
ployed like  chloride  of  gold  in  syphilis,  epilepsy,  etc.,  also  externally, 
about  15  grains  to  an  ounce  of  ointment. 

Sodil  d  Platini  Chloridum.     NaCl+PtCl^+GAq  =  502.4. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of  so<lium 
yellow  prisms  are  obtained  by  evaporation,  which  are  soluble  in  water 
and  alcohol. 

Its  etlects  are  similar  to  the  former,  only  mikle;-,  and  it  is  given  iu 
somewhat  larger  doses. 
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2d  Group  of  Tetrad  ]Metat^.     Ceriu:m  axd  its  Oxalate. 

Cerium.     Ce  =  91.3. 

This  metal  is  associated  with  lanthanum  and  (Jidymium  in  cerite, 
allanifr,  and  a  few  other  rare  minerals.  The  most  abundant  of  these 
is  ceritc,  which  is  found  in  Sweden  ;  it  contains  the  oxides  of  the  three 
metals,  together  with  silicic  acid,  lime,  copper,  })ismuth,  molybdenum,  and 
oxide  of  iron.  The  metal  is  a  gray  powder,  which  acquires  the  metallic 
lustre  by  pressure,  decomposes  water  slo^vly  at  ordinary  temperatures, 
quickly  at  the  boiling  heat.  It  forms  two  oxides — protoxide,  CeO,  and 
sesquioxide,  €6203 — the  former  of  which  enters  into  its  medicinal  salt. 

Cerii  Oxalas,  U.  S.  P.     {Oxalate  of  Cerium.     062(0304)391120  =  708.) 

To  prepare  this  salt,  the  mineral  cerite  is  to  be  powdered,  and  formed 
into  a  paste  with  sulphuric  acid,  in  a  porcelain  dish ;  the  dish  is  then  to 
be  heated  until  the  mass  ceases  to  swell  up,  and  no  longer  absorljs  addi- 
tional H2SO4,  M'hich  mast  be  added  cautiously.  This  mass,  being  now 
dried  and  powdered,  is  placed  in  a  Hessian  crucible,  in  which  it  is  ex- 
posed to  the  heat  of  an  anthracite  fire  until  it  has  assumed  a  pale  brownish- 
red  color.  It  is  now  to  be  lixiviated  with  hot  water,  and,  subsequently, 
with  diluted  nitric  acid,  and  the  solution  treated  with  sulphuretted  hydro- 
gen to  precipitate  the  heavy  metals.  Some  hydrochloric  acid  is  now  added 
to  hold  in  solution  the  oxalate  of  lime  to  be  formed,  and  then  oxalic  acid 
is  atlded  to  throw  down  the  oxalates  of  cerium,  lanthanum,  and  didym- 
ium.  This  precipitate  is  to  be  washed  with  warm  water,  then  transferred 
to  a  mortar,  and  formed  into  a  paste  M'ith  one-half  the  weight  of  the 
mineral  in  carbonate  of  magnesia,  which  paste  is  to  be  dried  on  a  poroiLS 
fire-brick,  then  rubbed  fine  and  calcined  in  an  open  stove  until  the  pow- 
der has  assumed  the  color  of  cinnamon.  In  this  condition  it  contains 
the  cerium  in  the  form  of  peroxide,  which  readily  dissolves  in  concen- 
trated nitric  acid,  to  be  carefully  added  in  a  beaker,  and  heated  by  a 
water-bath.  After  freeing  the  solution  of  some  of  the  excess  of  HXO3 
by  evaporation,  and  diluting  it  with  water,  it  is  to  be  added  to  boiling 
water  containing  a  little  more  than  ^  per  cent,  of  oil  of  vitriol.  There 
should  be  about  a  quart  of  water  to  ever}'  ounce  of  the  mineral  worked. 
A  yellow  precipitate  of  basic  sulphate  of  sesquioxide  of  cerium  is  formed, 
while  a  little  of  the  neutral  sulphate  of  the  same  oxide,  and  all  the  lan- 
thanum and  didymium  remain  in  solution.  The  yellow  basic  sulphate 
is  now  washed,  dissolved  in  sulphuric  acid,  and  then  reduced  to  a  ]>roto- 
sulphate  by  the  addition  of  a  few  crystals  of  hyposulphite  of  sodium. 
The  liquid  is  now  finally  precipitated  l)y  oxalic  acid,  and  yields  oxalate 
of  ceriun^.  This  is  the  process  of  Prof.  F.  F.  Mayer,  of  Xew  York. 
(See  American  .Journal  of  Fharmaey,  1860.) 

In  the  Medical  Times  and  Gazette,  September  17,  1859,  Prof.  Simp- 
son, of  Edinburgh,  published  a  description  of  the  ase  of  this  salt  as  a 
remedy  for  obstinate  vomiting  in  pregnancy,  since  which  time  it  has 
been  extensively  prescribed  in  Europe  and  in  the  United  States  as  a 
sedative  tonic  to  the  stomach,  resembling  in  some  degree  the  salts  of 
bismuth,  though  with  peculiar  and  perhaps  specific  application  to  the 
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cure  of  obstinate  voniitiiij;,  and  althou*:;h,  of  coui'so,  in  many  rases  it 
has  (lisiippointed  tlie  expeetations  of  practitioners,  it  has,  I  think,  justi- 
fied the  claim  made  for  it,  that  it  will  arrest  obstinate  vomitinfi  in  a 
irreater  number  of  cast's  than  anv  other  siny;le  reniedv.  The  dose  is 
from  1  to  2  *^rains,  three  times  a  day,  in  pills. 

Tc.s'fe. — A  white,  slightly  o;ranular  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in 
hvdrochloric  acid.  On  heatiuii;  the  s;dt  to  a  dull  red  heat,  a  yellow  or 
vcljuwish-red  residue  of  oxide  of  cerium  is  left  (a  l)rown  color  would 
indicate  the  presence  of  oxi«le  of  didymium).  On  boilintj:;  the  sidt  with 
solution  of  potassa,  filtering,  su])ers<ituratin*>;  a  portion  of  the  cold  fil- 
trate with  acetic  acid,  and  addint»;  test-solution  of  chloride  of  calcium, 
a  white  precipitate  is  obtained,  soluble  in  hydrochloric  acid.  The  other 
portion  of  the  iiltrate  should  not  yield  a  j)recipitate  on  the  addition  of 
an  excess  of  test-solution  of  chloride  of  ammonium  (aluminium),  or  of 
test-sohition  of  sulphide  of  ammonium  (zinc).  On  di.s8olving  the  salt 
in  hvdrochloric  acid,  no  efferve>::cence  should  (Kvur  (absence  of  carlxmate), 
and  the  solution  should  not  be  precijiitated  or  rendered  turbid  by  hydro- 
sulphuric  acid  (absence  of  metallic  im})urities). 

Bromide  and  nitrate  of  cerium  have  both  been  prepared,  the  former 
by  dissolving  the  carbonate  of  cerium  in  hydrobromic  acid,  and  the 
latter  l)y  mutual  decomposition  of  sulphate  of  cerium  and  nitrate  of 
barium. 

3d  Group  of  Tetrad  Metals.    Aluminium. 
Preparations  of  Aluminium. 

Alumen  f potash  alum),  K2Al2(S04)424H20^  948.     From  clavs,  sulphuric  acid,  and 

sulphate  potassium. 
Alumen  exsictatum,  KjAljfSO^)^.     Bydrvinc;  alum. 

Aluminii  acetas,  (A1.2)(C.2H302)6.     Bv  dissolving  hvdrate  of  alumina  in  acetic  acid. 
Ahiniinii  et  ammonii  sulphas,  *2XH^SO,+  Al.,3S044-'J4IIjO. 
Aluminii  hydras,  Al^'IlOig.     Precipitated  from  alum  by  sodium  carbonate. 
Aluminii  sulplias,   Al2(S04)3l8H20.     By  dissolving  hydrated  alumina  in  sulphuric 

acid,  and  evaporating. 

Aluminimii  is  a  white,  faintly  bluish  metal,  which  has  recently  attracted 
attention  from  the  discovery  of  an  economical  jirocess  for  its  extraction, 
its  extraordinary  lightness,  beauty  of  color,  and  indiiterence  to  the  oxidiz- 
ing; influence  of  the  atmosphere,  causing  it  to  be  recommended  as  fitted 
to  displace  silver,  and  even  platinum,  for  many  purposes  in  the  arts. 
P^xpericncc  has  not,  however,  justified  its  earlv  promise  and  it  remains 
among  the  rare  metals.  Its  compounds  enter  largely  into  the  composi- 
tion of  the  mineral  kingdom.  It  is  the  chief  constituent  of  clays,  and 
is  important  as  the  base  of  commercial  alums  and  alumina  acetate,  which 
is  largely  iLsed  as  a  mordant  in  dyeing. 

Tests  for  AJumimum. — Aluminitun  is  characterized  by  the  following 
reactions:  It  is  precipitat<'(l  white  by  fixed  alkalies,  redissolved  by  an 
excess  of  the  same,  and  repreci])itated  by  chloride  of  ammonium.  Com- 
pounds of  aluminium  ignited  upon  charcoal  before  the  blowpi)M\  and 
then  moistened  with  a  little  nitrate  of  cobalt  and  ignited  again,  yield  an 
unfused  mass  of  a  deep  sky-blue  color. 
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Alumen,  U.  S.  P.     {Alum.     K2Al2(SOJ,24H20  =  948.) 
(Alu7ninii  et  Potassii  Sulphas,  Pharm.,  1870.     Fotassa  Alum.) 

The  alum  now  most  common  is  potash-alum,  which  is  officinal  under 
the  name  alumen  ;  this  is  made  by  the  use  of  sulphate  of  potassium,  as 
prepared  from  the  residues  from  making  nitric  acid  from  saltpetre.  Its 
composition  is  as  shown  in  the  syllabus. 

This  complex  salt  is  found  in  commerce  in  large  crystalline  ma&ses, 
very  cheap  and  abundant,  being  largely  produced  for  use  in  the  arts. 
Formerly  it  was  produced  from  a  peculiar  ore  or  schist  occurring  largely 
in  many  parts  of  the  world.  In  the  Pharmacopoeia  of  1870  ammonia- 
alum  was  the  officinal  alumen. 

The  properties  of  the  two  are  so  similar  that  they  are  seldom  distin- 
guished from  each  other,  ^^"here  this  is  desirable,  it  may  be  readily 
accomplished  by  heat,  which  dissipates  the  sulphuric  acid  and  ammonia 
from  ammonia-alum,  leaving  pure  alumina,  A\hile  in  the  case  of  jjotassa- 
alum,  potassa  is  a  constituent  of  the  residue,  and  will  dissolve  on  the 
addition  of  water,  and  may  be  detected  by  its  appropriate  tests. 
Ammonia-alum  will  also  give  an  odor  of  ammonia  if  moistened  and 
triturated  with  potassa  or  lime. 

It  is  incompatible  with  alkalies  and  their  carbonates,  and  also  with 
vegetable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well  known  ; 
its  dose  is  from  2  to  10  grains,  given  to  children  for  whooping-cough ; 
from  20  to  30  grains  as  an  emetic  in  croup,  repeated,  if  necessaiy ;  and 
from  OSS  to  5j  as  a  purge  in  lead  colic.  As  a  common  astringent  wash 
and  gargle  it  is  used  in  solutions  of  various  jiroportions,  from-  5  to  30 
grains  to  the  ounce. 

Large,  colorless,  octahedral  crystals,  sometimes  modified  by  cubes, 
acquiring  a  whitish  coating  on  exposure  to  air,  odorless,  having  a  SAveetish, 
astringent  taste,  and  an  acid  reaction.  Soluble  in  10.5  parts  of  water 
at  15°  C.  (59°  F.),  and  in  0.3  part  of  boiling  water ;  insoluble  in  alcohol. 
\Vhen  gradually  heated,  the  salt  loses  water;  at  92°  C.  (197.6°  F.)  it 
melts,  and  if  the  heat  be  gradually  increased  to  200°  C.  (392°  F.),  it 
loses  45.57  per  cent,  of  its  weight  (water  of  ciystallization),  leaving  a 
bulky  white  residue.  The  aqueous  solution  of  the  salt  dissolves  zinc 
and  iron  with  evolution  of  hydrogen.  Water  of  ammonia  produces  a 
bulky,  white  precipitate,  ^Ahich  is  nearly  insoluble  in  an  excess  of 
ammonia. 

With  solution  of  potassa  or  of  soda,  alum  yields  a  white  precipitate 
which  is  completely  soluble  in  an  excess  of  the  alkali,  no  odor  of 
ammonia  being  evolved  fdifferencefrom,  and  absence  of  ammonia-alum). 
The  clear  alkaline  solution  should  yield  no  precipitate  with  test-solution 
of  sulphide  of  ammonium  (zinc  or  lead).  A  solution  of  1  gm.  of  alum 
in  30  c.c.  of  water  should  not  assume  more  than  a  bluish  coloration  on 
the  addition  of  a  drop  of  test-solution  of  ferrocyanide  of  potassium 
(limit  of  iron). 
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Alumcn  Krsiccatum,  U.  S.  P.     {Dned  Alum.     K,AU(SO,)^  =  51 G.) 
Alum,  in  small  pieces,  one  hundretl  and  eighty-four  parts         .     1S4 

To  make  one  luuKlriHl  jiarts UK) 

Expose  the  alum  for  several  days  to  a  temperatnr(>  of  about  80°  C. 
(17(1°  F.)  until  it  has  thorouirhly  elHoresced.  Then  ])lace  it  in  a  ])oree- 
lain  eapsulc,  and  oradually  heat  it  to  a  temperature  of  200°  C  (392°  F.), 
heiufi:  careful  not  to  allow  "the  lieat  to  rise  above  205°  C.  (401  °  F.).  Con- 
tinue heatiiit:-  at  t\\o  hefore-mentioned  temp(M'ature  until  the  mass  becomes 
white  and  porous,  and  wei<:lis  100  parts. 

When  cold,  reduce  it  to  a  fine  powder,  and  preserve  it  in  well-sto]i[>ed 
bottles. 

A  M'liite,  jri''^iinlar  powder,  attractin;:;  moisture  when  exposed  to  the 
air,  odorless,  havinn;  a  sweetish,  astriuirent  ta-^te,  very  slowly  but  com- 
])lctely  soluble  in  20  parts  of  water  at  15°  C.  (59°  F.),  and  quickly  sol- 
uble in  0.7  part  of  boiling  water.  It  answers  to  the  same  reactions  as 
alum.     (See  A/umoi.) 

Dried  alum  is  used  exchisively  as  an  external  ap]>lication,  as  a  mild 
escharotic ;  it  Ls  often  retluced  in  the  process  of  desiccation  almost  to 
pure  alumina,  and  in  this  dry  condition  is  preferred  by  some  physicians, 
being  an  excellent  absorbent. 

Iron  alum,  iron  and  ammonia  alum,  chrome  alum,  and  manf/anrse 
alum  arc  compounds  in  which  the  alumina  is  substituted  by  other  ba.ses. 
(See  Preparations  of  Iron  and  Manyancsc.) 

Aluminii  Acetas.     {Acetate  of  Aluminium.) 

A  solution  of  this  salt  is  obtained  bv  saturating^  stroug;  acetic  acid  witli 
hydrated  alumina,  and  cannot  be  evaporated  without  the  loss  of  acetic 
acid.  It  lias  a  faint  smell  of  acetic  acid,  a  sweetish  taste,  and  possesses 
antiseptic  properties.  For  use  in  the  arts,  and  in  calico  printing,  it  is 
made  by  decomposing  lead  acetate  with  alinn. 

It  has  been  used  medicinally  on  account  of  its  astringent  properties, 
in  diarrhfca  and  gleet  in  doses  of  \  to  1  drachm  within  twenty-four 
h(»urs,  and  as  an  injection  in  various  all'ectious  recjuiring  astringent 
applications. 

Aluminii  et  Ammonii  Sulphas. 

This  salt  was  a  few  years  ago  the  common  alum  of  commerce,  being 
made  from  the  sulphate  of  ammonium  obtained  from  the  gas  li(pior  of 
the  gas  manufactories.  ]5ut  since  the  discovery  and  economical  work- 
ing of  the  Stassfurth  mines  in  Germany,  ])otash  industries  have  made 
the  state  of  thiny-s  entirelv  different.  Potash  can  now  be  had  as  easv  or 
easier  than  ever  before.  In  appearance  it  is  precisely  similar  to  the 
potassium  alum,  and  is  iLscd  for  the  same  purposes. 

Aluminii  Hydras,  U.  S.  P.  [Hydrate  of  Aluminium.   Al2(H0)g  =;  156.) 

{Hydrated  Alumina.) 

Alum,  eleven  parts 11 

Caihonate  nf  sodium,  ten  parts  ...         10 

Distilled  water A  sufficient  quantity. 
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Dissolve  each  salt  in  150  parts  of  distilled  water,  filter  the  solutions 
and  heat  them  to  boiling.  Then  having  poured  the  hot  solution  of 
carbonate  of  sodium  into  a  capacious  vessel,  gradually  pour  in  the  hot 
solution  of  alum  with  constant  stirring,  aud  add  about  100  parts  of 
boiling  distilled  water.  Let  the  })recipitate  subside,  decant  the  clear 
liquid  and  pour  upon  the  preci])itate  200  parts  of  hot  distilled  water. 
Again  decant,  transfer  the  ]>recipitate  to  a  strainer,  and  wash  it  with  hot 
distilled  water  until  the  washings  give  but  a  faint  cloudiness  with  test-so- 
lution of  chloride  of  barium.  Then  allow  it  to  drain,  dry  it  at  a  tempera- 
ture not  exceeding  40°  C.  (104°  F.),  and  reduce  it  to  a  uniform  powder, 

Ilydrated  alumina  as  thus  prepared  may  be  further  purified  by  dis- 
solving in  diluted  muriatic  acid,  })recipitating  with  ammonia,  and  again 
washing  with  water ;  dried  on  bibulous  paper,  it  retains  three  equiva- 
lents of  combined  water,  but  by  a  high  heat  it  becomes  anhydrous. 
Pure  ammonia-alum,  by  calcining  to  a  white  heat,  becomes  converted 
into  anhydrous  alumina.  The  hydrated  precipitate  is  freely  soluble  in 
diluted  acids  and  in  caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the  lake 
pigments.  In  medicine  it  is  used  as  an  antacid  and  astringent,  Avith 
which  it  combines  the  properties  of  an  absorbent ;  it  has  been  used  in 
purulent  and  catarrhal  affections  of  the  eye.  The  close  is  5  to  20  grains 
three  or  four  times  a  day. 

A  white,  light,  amorphous  powder,  permanent  in  dry  air,  odorless 
and  tasteless,  and  insoluble  in  Avater  or  alcohol.  Soluble,  without  resi- 
due, in  hydrochloric  or  in  sulphuric  acid,  and  also  in  solution  of"  potassa 
or  of  soda.  When  heated  to  redness,  it  loses  34.6  per  cent,  of  its  weight 
(water  of  hydration). 

A  solution  of  1  gm.  of  hydrate  of  aluminium  in  30  c.c.  of  diluted 
hydrochloric  acid,  should  not  be  colored  blue  by  a  drop  of  test-solution 
of  ferrocyanide  of  potassium  (iron),  and  should  not  give  more  than  a 
faint  cloudiness  Avith  test-solution  of  chloride  of  barium  (limit  of  sul- 
phate). When  dissolved  in  solution  of  potassa  or  of  soda,  it  should 
yield  no  precipitate  Avith  test-solution  of  sulphide  of  ammonium  (zinc 
or  lead.)  When  hydrate  of  aluminium  is  boiled  Avith  20  parts  of  water, 
and  filtered,  the  filtrate  should  leave  not  more  than  a  slight  residue  on 
evaporation  (limit  of  salts  of  alkalies). 

Aluminii  Sulphas,  U.  S.  P.    {Sulphate  of  Aluminium.    Al2(S04)3.18H.,0 

=  Q66.) 

Sulphate  of  aluminium  is  prepared  by  dissolving  hydrated  alumina, 
prepared  as  aboA'e,  in  dilute  sulphuric  acid  and  evaporating  the  solution 
to  dryness. 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc.  A  solution  of 
1  pound  in  2  pints  of  Avater  is  used  to  preserve  dead  bodies ;  as  a  lotion 
it  may  be  used  in  a  somcAvhat  less  concentrated  form. 

Under  the  name  of  benzinatcd  solution  of  alutaina,  Mentel  proposed 
the  folloAving  preparation  as  a  styptic,  and,  largely  diluted  Avith  Avater, 
as  an  injection  in  leucorrhoea  and  various  ulcerated  affections :  8  ounces 
of  sulphate  of  aluminium  are  dissolved  in   16  ounces  of  Avater,  and 
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saturated  with  liydrated  alumina  ;  H  dracliins  of  seloctod  fjum  bonzoin 
are  difjcsted  with  it  for  six  li»mrs,  then  cooled  and  filtered.  It  has  an 
auTcealile  oilor,  and  a  l>{\lsainie,  astrinjrent  taste.  This  solution  contains 
2A1...')S( ),,  and  is  ]irecij)itated  hv  a  lariic  (|uantity  of  water,  Al2S()^  l)eing 
sci)anited  while  the  neutral  salt  remains  in  solution. 

A  white,  crystalline  powder,  permanent  in  the  air,  odorless,  having  a 
sweetish  and  afterward  astringent  taste,  and  an  acid  reaction.  Soluble, 
without  leaving  luorc  than  a  trifling  resi<lue,  in  1.2  ])arts  of  water  at 
15°  C.  {0^^°  F.),  and  very  soluble  in  boiling  water;  almost  insoluble  in 
alcohol.  AVhen  heated,  the  salt  melts  in  its  water  of  crystallization, 
and  at  or  near  200°  C.  (392°  F.)  it  loses  the  whole  of  it,  amounting  to 
48.0  per  cent,  of  its  weight.  The  aqueous  solution  of  the  salt  yields, 
with  water  of  ammonia,  a  white,  gelatinous  ])recipitate,  soluble  in  solu- 
tion of  potassa  or  of"  soda,  and,  Avith  test-solution  of  chloride  of  barium, 
a  white  precipitate  insolul)le  in  hydrochloric  acid.  A  solution  of  1  gin. 
of  the  salt  in  30  c.c.  of  water  should  not  give  more  than  a  faint  blue 
coloration  with  a  drop  of  test-solution  of  ferrocyauide  of  potassium 
(limit  of  iron). 

4tii  Group  of  Tetrad  Metai^s.     Preparations  of  Lead, 
Flumbum.     {Lead.     Pb  =  206.5.) 

This  well-known  metal  is  not  officinal.    It  is  hum'lv  diffused  through- 
out  the  world,  its  ])rincipal  ore  being  the  sulphide  or  galena,  which  is 
worked  largely  for  the  proiluction  of  the  metal.     It  is  poisonous  in  its   • 
action  upon  the  system,  producing  in  many  who  work  in  it  constantly 
a  disease  called  lead  colic,  and  in  some  cases  a  peculiar  palsy. 

Lead  is  a  soft,  bluish-colored  metal,  veiy  malleable  and  fusible.  It 
forms  five  oxides;  the  most  important  to  the  pharmacist  is  the  j)rotoxide 
or  litharge. 

Lead  may  be  detected  by  the  following  reactions :  A  brown  or  black 
precipitate  by  sul])huretted  hydrogen  and  sulphide  of  ammonium ;  a 
white  precipitate  with  muriatic  acid  and  soluble  chlorides,  soluble  in  a 
large  (juantily  of  water;  a  yellow  ])recipitate  by  iodide  of  potassium, 
soluble  in  boiling  solutions  of  alkaline  chlorides  and  iodides;  a  yellow 
precipitate  by  chromate  of  potassium,  scarcely  soluble  in  dilute  nitric 
acid  ;  a  gray  metallic  ])recij)itate  by  tin  and  zinc ;  a  white  precipitate 
by  ferrocyanuret  of  potassium. 

Preparations  of  Lead. 

I'lmiilti  acctiis,  PbfC,2H302\,3H20.     Acioiilar  I'lilorescont  crystals. 

Plumlti  carhimas,  ( PbCOgj.jPbfHOj.     Heavy  white  opaque  powder. 

Pliinilii  cliloridum,  Pl)('l._,.     Flat,  needle-sliajied  crystals,  useii  externally. 

I'luinlii  iiKliilmn,  Phlj.     A  britrht  yellow  aniorplious  }iowder,  used  in  oiiitnieiita. 

Pliimbi  nilras,  I'bfNOj).,.     ^\'llite  crystals,  soluble  in  water;  disiiilVetant. 

Pliitnl)i  oxiduin,  PbO.     Yellow  and  re<ldisli  flakes  or  j)owder. 

Plunibi  oxiilnm  rubnini,  Pb-j04.     Ked<lish  scaly  powder. 

Pliinibi  snbacctatis  litpior.     A  clear,  liea\'v  licpiid,  trr.-idiially  deposiline:  carbonate. 

Phinibi   siibacetatis  licpior  dilutus.     8   per  cent,  of  liipior  ])himbi  subacelatis.     Used 

externally. 
Plumbi  tannas.     Cataplaijina  ad  de  cubitum. 
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Plumhi  Acetas,  U.  S.  P.   {Acetate  of  Lead.   Vh{Q^f>.^^.ZRf>  =  a78.5.) 

{Sugar  of  Lead.) 

Acetate  of  lead  should  he  kept  in  well-stopped  bottles. 

^lade  bv  dissolving  litharge  in  acetic  acid,  evaporating  the  solution, 
and  cr^'Stallizing ;  also  by  the  direct  action  of  vinegar  upon  sheets  of 
lead  partially  exjiosed  to  the  air,  so  as  to  become  oxidized,  when,  the 
oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained  in  sprtncry 
masses  composed  of  interlaced  acicular  ciystals,  possessing  an  acetic  odor 
and  a  sweet  metallic  taste ;  exposed  to  the  air  it  effloresces  slightlv,  is 
soluble  in  twice  its  weight  of  cold  water,  and  less  of  boiling  water,  com- 
municating a  turljidness  to  the  solution  from  taking  up  CO.,,  which  Avater 
generally  holds ;  this  turbidness  may  be  removed  by  the  addition  of  a 
little  acetic  acid  or  vinegar. 

Sugar  of  lead  for  internal  administration  should  be  recr^'siallized. 
Bv  dissolvincr  the  salt  in  distilled  water,  adding  enough  acetic  acid  to 
make  the  solution  clear,  filtering  and  evaporating  to  a  j^rojier  densitv 
acetate  of  lead  is  obtained  in  very  fine  acicular  crystals. 

It  is  also  incompatible  with  all  acids,  and  A\dth  numerous  soluble  salts. 
If  sugar  of  lead  contains  iron,  ferrocyanide  of  potassium  will  cause  a 
bluish  precipitate ;  if  copper  is  present,  the  precipitate  will  have  a  red- 
dish color. 

Sugar  of  lead  is  xery  extensively  employed,  both  internally  and  exter- 
nally. It  ranks  as  a  sedative  astringent,  checking  morbid  discharges, 
diminishing  the  natural  secretions;  and  ls  capable  by  various  combina- 
tions of  filling  a  variety  of  indications  in  disease.  One  of  the  chief 
uses  of  this  salt  is  as  an  ingredient  in  preparations  fof  the  hair  which 
are  designed  to  produce  a  gradual  change  of  color,  while  by  its  astrin- 
gency,  it  promotes  the  healthy  and  increased  groA\i:h  of  the  hair.  The 
too  free  use  of  these  applications  is  l^elieved  to  have  produced  serious 
cephalic  diseases.  Dose,  gr.  ss  to  iij  in  pill,  care  being  taken  not  to 
induce  its  poisonous  effects.  Externally,  it  is  used  in  solution  from  gr.  j 
to  gr.  viij  to  f.5j  as  a  sedative,  astringent,  and  desiccant  to  inflamed 
parts. 

Colorless,  shining,  transparent,  prismatic  ciystals  or  scales,  efflorescent 
and  attracting  carbonic  acid  on  exposure  to  air,  having  a  faintly  acetous 
odor,  a  sweetish,  astringent,  afterward  metallic  taste,  and  a  faintly  acid 
reaction.  Soluble  in  1.8  parts  of  water  and  in  8  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  in  0.5  part  of  boiling  Avater,  and  in  1  part  ot  boiling 
alcohol.  The  solutions  exhibit  generallv  a  slight  turbiditv,  which  is 
removed  by  the  addition  of  a  few  drops  of  acetic  acid.  When  heated, 
the  salt  melts,  then  begins  to  lose  water  and  acetic  acid,  and,  at  a  higher 
temperature,  it  is  decomposed.  The  aqueous  solution  yields  a  black  ])re- 
cipitate  with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric 
acid,  and  a  yellow  one  with  test-solution  of  iodide  of  pota'^sium.  On 
heating  the  salt  with  sulphuric  acid,  acetoas  vapors  are  evolved. 

The  aqueoas  solution,  Avhen  completely  precipitated  by  hydrosulpliuric 
acid,  should  yield  a  filtrate  which  leaves  no  residue  on  evaporation 
(absence  of  zinc,  alkalies,  or  alkaline  earths).  On  precipitating  a  10  per 
cent,  aqueous  solution  with  diluted  sulphuric  acid,  the  filtrate,  when 
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supei'saturatetl  witli  aiunioiiia,  should  not  exhibit  a  blue  tiut  (absence 
of  copper). 

Pluinbi  Carbonas,  IT.  S.  P.     (Oirhnnafr  of  Lrad.      White  Lend. 
(PbC03),.Pb(H0),  =  773.0.) 

This  iinjiortaiit  substance,  which,  as  giround  in  oil,  is  extensively  ustnl 
as  a  piijiuent,  is  obtained  bv  two  methods:  1.  Ry  passinjj;;  a  stream  of 
CO.,  throuirh  a  solution  of  subacetate  of  lead.  1  "he  ( '( ).,  combines  with 
the  excess  of  Pb,  and  precipitates  as  1M),C().,,  whilu  a  neutral  acetate  of 
lead  remains  in  solution;  tliis  is  boiled  with  a  fresh  addition  of  Pl)(), 
and  apiin  broujrht  to  the  condition  of  subacetate,  and  treated  as  before 
with  CO.y  'Phis  plan  is  ])ursued  In-  the  French  and  Swiss  manufacturei-s. 
2.  Our  own  manufacturers  cast  the  lead  into  thin  sheets,  which  are  then 
rolled  into  cylinders,  5  or  6  inches  in  diamet-er,  and  7  or  S  iiigh  ;  each 
cylinder  is  placed  in  an  earthen  pot,  containino^  C)ss  vineg;ar,  the  lead 
being  supported  by  projectini;  pieces  from  contact  with  the  vine<rar. 
Strata  of  these  pots  are  arranged  in  sheds,  with  refuse  stable  materials, 
which  are  giving  otf  CO^,  and  have  a  certain  elevation  of  temperature 
du(i  to  fermentation.  At  the  end  of  6  weeks,  the  stacks  are  unpacked, 
and  the  sheet-lead  is  found  almost  entirely  converted  into  a  Haky,  white, 
friai)le  substance,  which  is  the  white-lead.  This  is  separated,  and  reducwl 
to  tine  powder.  Carbonate  of  lead  is  a  heavy,  opacjue  substance,  in 
powder  or  friable  lumj^s,  insoluble  in  water,  of  a  fine  white  color,  great 
opacity,  inodorous,  and  nearly  insipid.  The  analyses  of  Mulder  and 
others,  of  different  specimens  of  white-lead,  show  that  it  contains  various 
proportions  of  carbonate,  PbCO^,  and  hydrated  oxide,  Pb2IIO,  so  that 
its  combining  proportion  is  not  uniformly  as  above. 

Carbonate  of  lead,  to  furnish  a  cheaper  paint,  is  often  mixi-d  with 
sul])hate  of  barium,  calcium,  or  lead,  or  with  carbonate  of  ciilcium 
(chalk);  the  last  impurity  will  remain  behind  when  the  article  is  dis- 
solved in  caustic  j)otassa;  the  former  are  all  insoluble  in  diluted  nitric 
acid,  which  readily  dissolves  the  carbonate  of  lead. 

This  is  regarded  as  the  mast  poisonous  of  the  kuid  sjilts ;  it  is  emijloywl 
externally  as  a  dusting  ])owder  in  excoriations  of  children,  and  as  an 
{tstringent  and  sedative  dressing  to  ulcei*s  and  inflamed  surfaces.  (See 
Unr/acntuiii  l*/uinbi  (J (/■bonat !■•<.) 

A  heavy,  white,  opacpie  powder  or  pulverulent  mass,  permanent  in 
the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  When 
strongly  heated,  the  salt  turns  yellow,  without  charring,  and,  if  hcatiKl 
in  contact  with  charcoal,  is  reduced  to  metallic  lead.  The  s;dt  dissolves 
in  diluted  nitric  acid  with  ctlervescence,  and  without  leaving  more  than 
a  trifling  residue.  Tliis  solution  yields  a  black  ])recipitate  with  hydro 
sul|)huric  acid,  a  white  one  with  diluted  sulphuric  acid,  and  a  yclldw 
one  with  test-solution  of  iodide  of  jjotassium.  On  completely  j)recipi- 
tating  the  solution  \v\l\\  hydrosulphuric  acid,  the  filtrate  sliould  not 
leave  more  than  a  trifling  residue  ou  evaporation  (limit  of  zinc,  alkalies, 
or  alkaline  earths). 
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Plumhi  Chloridum.     [Chloride  of  Lead.     PbCL  =  277.3.) 

Chloride  of  lead  is  obtained  by  precipitating  a  soluble  lead  salt,  and 
may  be  crystallized  from  its  hot  solution  in  anhydrous  needles ;  it  is 
soluble  in  135  parts  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some 
diseases,  especially  in  cancer ;  externally  as  fomentations  by  dissolving 
from  f  to  1  drachm  in  a  quart  of  water,  and  in  ointment  containing  >)j 
to  5ss  to  the  ounce. 

Plumhi  lodidum,  U.  S.  P.     [Iodide  of  Lead.     Pbig  =  459,7.) 

This  is  best  made  by  precipitating  4  ounces  of  nitrate  of  lead  dis- 
solved in  Oiss  of  distilled  water,  with  4  ounces  of  iodide  of  potassium 
dissolved  in  Oss  of  water.  Wash  the  precipitate  with  water  and  dry  it 
with  a  gentle  heat. 

This  salt  may  be  obtained  in  fine  golden  scales  by  dissolving  it  in  a 
boiling  mixture  of  1  part  of  acetic  acid  and  12  of  water;  when  the 
solution  cools  the  salt  is  deposited. 

This  preparation  is  supposed  to  have  the  resolvent  powers  of  iodine 
with  those  peculiar  to  lead ;  and  hence  it  is  used  to  reduce  indolent 
scrofulous  or  syphilitic  tumors. 

A  heavy,  bright,  citron-yellow  powder,  permanent  in  the  air,  odorless 
and  tasteless,  and  of  a  neutral  reaction.  Soluble  in  about  2000  parts  of 
water  at  15°  C.  (59°  F.),  and  in  about  200  parts  of  boiling  water ; 
very  slightly  soluble  in  alcohol,  but  readily  dissolved  by  aqueous  solu- 
tions of  the  acetates  of  alkalies  and  by  solution  of  chloride  of  ammo- 
nium. When  strongly  heated,  the  salt  fuses,  and,  at  a  higher  tempera- 
ture, it  is  decomposed,  emitting  violent  vapors  of  iodine,  and  leaving  a 
citron-yellow  residue. 

On  triturating  1  part  of  the  salt  with  2  parts  of  chloride  of  ammo- 
nium in  a  porcelain  mortar,  and  adding  2  parts  of  water,  a  colorless 
liquid  should  result  (absence  of  and  ditierence  from  chromate).  This 
liquid,  diluted  m  ith  water,  affords  a  white  precipitate  with  diluted  sul- 
phuric acid,  and  a  black  one  with  hydrosulphuric  acid.  If  all  the  lead 
has  been  precipitated  from  a  portion  of  the  solution  by  the  last-named 
reagent,  the  filtrate  should  leave  no  residue  on  evaporation  and  gentle 
ignition  (absence  of  zinc,  alkalies,  or  alkaline  earths). 

Plumbi  Nitras,  U.  S.  P.     [Nitrate  of  Lead.     Pb(N03)2  =  330.5.) 

This  is  made  by  dissolving  litharge  in  nitric  acid  by  the  aid  of  heat ; 
the  liquid  is  then  set  aside  to  crystallize ;  the  crystals  are  beautiful  white, 
nearly  opaque  octahedrals,  permanent  in  the  air,  of  a  sweetish  astrin- 
gent taste,  soluble  in  water  and  alcohol. 

It  is  a  powerful  disinfectant,  decomposing  sulphuretted  hydrogen  and 
the  hydrosulphides  present  in  putrescent  animal  matter.  Ledoyen's  dis- 
infectant, which  is  highly  esteemed,  is  a  solution  of  this  salt,  5j  being 
dissolved  in  f .5J  of  water. 

This  can  be  prepared  cheaply  by  dissolving  litharge  in  nitric  acid  to 
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Siituration,  and  mIicii  usc<1  should  he  jihux^l  in  the  vessels  containing  the 
ortc'nsive  matter  or  exposed  in  saucei-s  in  the  room. 

Plnmhi  Xlfnis  Fk.s-ks. — Tlii-;  is  made  hy  mchiiiu:  the  salt  at  the  lowi>st 
temperature  possible,  and  eastinti;  it  in  nutulds  like  nitrate  of  silver,  and 
is  used  tor  like  j)urposc's. 

Colorless,  transparent,  or  white,  nearly  opaque,  octahedral  crystals, 
permanent  in  the  air,  odorless,  havin*::  a  sweetish,  astrint^ent,  afterward 
metallic  taste,  and  an  acid  reaction.  Soluhle  in  2  ]>arts  of  water  at  lo° 
C.  (oO°  F.),  and  in  O.S  part  ol"  boilinj^  water;  almost  insoluble  in  alco- 
hol. AMien  strongly  heated,  the  salt  decrej)itates,  emits  nitrous  vapoi-s, 
and  finally  leaves  a  residue  of  oxide  of  lead.  The  aqueous  solution 
viclds  a  black  preci))itate  with  hydrosuli)liuric  acid,  a  white  one  with 
diluted  sulphuric  acid,  and  a  yellow  one  with  test-solution  of  iodide  of 
potassium. 

AMien  completely  precij)itated  with  hydrosuli)huric  acid,  the  solution 
should  yield  a  filtrate  which  leaves  no  r&sidue  on  evaporation  (absence 
of  zinc,  alkalies,  or  alkaline  earths.)  On  precipitating  a  10  ])er  cent, 
solution  of  the  salt  with  diluted  sulphuric  acid,  the  liltrate,  when  super- 
saturated with  ammouia,  should  uot  exhibit  a  blue  tint  (absence  of 
copi)er). 

Flumbi  Oxidum,  U.  S.  P.    {Oxide  of  Lead.    Litharfjc.     PbO  =  222.5.) 

This,  which  is  a  common  variety  of  protoxide  of  lead  (PbO),  is 
generally  obtained  as  a  secfiiidarv  product  in  the  cujM'llation  of  argen- 
tiferous galenas,  when  the  oxide  becomes  fused  or  semivitritied,  and  is  »| 
driven  ofi*  in  hard  particles  of  a  scaly  texture.     English  litharge  is 
the  best. 

Its  use  in  the  arts  is  as  a  dryer  in  paint,  in  consequence  of  its  com- 
bining with  the  oil ;  in  ])harmacy,  its  greatest  use  is  in  the  manufacture 
of  lead  plaster. 

A  heavy,  yellowish,  or  reddish-yellow  powder,  of  minute  scales,  per- 
manent in  the  air,  odorless  and  tasteless,  and  insoluble  in  Avater  or 
alcohol.  "When  heated  in  contact  with  charcoal,  it  is  reduced  to 
metallic  lead. 

Oxide  of  lead  should  be  soluble  in  diluted  nitric  acid,  Avithout  leaving 
more  than  a  trifling  residue,  and  with  but  little  effervescence  (limit  of 
carbonate).  The  diluted  and  filtered  solution  yields  a  black  preei|)itate 
with  hydrosulphuric  acid,  a  white  one  with  diluted  sul})huric  acid,  and 
a  yellow  one  with  test-solution  of  iodide  of  j)ota.ssium.  W  the  lead  be 
completely  precipitated  with  hydrosulj)huric  acid,  the  resulting  filtrate 
should  not  leave  more  than  a  trace  of  residue  on  evaporation  (limit  of 
zinc,  alkalies,  or  alkaline  earths). 

I'liimbl  Oxidum  Rubviuii.     {Red  Lead.     Minium.     PbgO^  =  683.5.) 

The  yellow  protoxide  of  lead,  which  is  cf)nunercially  known  by  the 
name  of  massicot,  and  which  differs  from  litharge  in  its  mode  of  prepa- 
ration and  projK'rtics,  though  similar  in  composition,  is  introduced  into 
a  reverberatory  furnace,  there  calcined  for  48  hours,  heated  to  redness, 
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and  allowed  to  cool  slowly.  Or  the  hot  massicot  is  cooled  by  being 
sprinkled  with  water,  and  after  levigation  heated  in  closed  tin  boxes  to 
redness ;  the  slower  the  product  is  allowed  to  cool,  the  finer  will  be 
the  color. 

It  is  a  hea\y  scaly  powder  of  a  bright  red  color,  which  appears  yellow 
when  rubbed  upon  paper.  Before  the  blowpipe  upon  charcoal,  it  is 
wholly  reduced  to  the  metallic  state ;  exposed  to  the  light,  it  is  black- 
ened somewhat  by  being  partially  reduced. 

Its  chief  use  is  as  a  red  paint ;  it  enters  into  the  composition  of  a  few 
ancient  pla.sters.     (See  Emplastra.) 

Liquor  Plumhi  Subacetatis,  U.  S.  P.      {Solution  of  Subacetate  of  Lead.) 

( Goulard's  Extract  of  Lead.) 

An  aqueous  liquid,  containing  in  solution  about  25  per  cent,  of  sub- 
acetate  of  lead. 

Acetate  of  lead,  one  hundred  and  seventy  parts  .        .        .     170 

Oxide  of  lead,  one  hundred  and  twenty  parts      ....     120 
Distilled  water,  a  sufficient  quantity, 


To  make  one  thousand  parts 1000 

Dissolve  the  acetate  of  lead  in  800  parts  of  boiling  distilled  water,  in 
a  glass  or  porcelain  vessel.  Then  add  the  oxide  of  lead,  and  boil  for 
halt*  an  hour,  occasionally  adding  enough  hot  distilled  water  to  make  up 
the  loss  by  evaporation.  Remove  the  heat,  allow  the  liquid  to  cool,  and 
add  enough  distilled  water,  previously  boiled  and  cooled,  to  make  the 
product  weigh  1000  parts.  Finally,  filter  the  liquid  in  a  well-covered 
funnel. 

Solution  of  subacetate  of  lead  should  be  kept  in  well-stopped  bottles. 

This  is  one  of  the  simple  preparations,  readily  prepared,  even  by  the 
country  practitioner.  The  litharge  should  be  in  very  fine  powder  before 
commencing  the  process,  and  care  should  be  taken,  by  constant  stirring, 
to  prevent  its  caking,  and  the  consequent  fracture  of  the  vessel ;  an 
evaporating  dish  will  be  found  convenient,  and  in  filtering  a  covered 
funnel  will  be  useful ;  the  filter  should  be  strengthened  by  a  small  filter 
set  into  the  funnel  at  its  narrowest  part,  in  which  the  plaited  filter  may  rest. 

It  precipitates  arabin,  and  numerous  coloring  matters  and  organic  prin- 
ciples not  precipitated  by  PbAcj.  It  is  remarkable  for  its  great  affinity 
for  carbonic  acid,  which  occasions  a  precipitate  of  carbonate  of  lead, 
merely  on  exposure  to  air.  If  this  solution  should  be  contaminatec' 
with  copper,  this  metal  will  be  removed  by  immersing  a  strip  of  bright- 
metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion  to  sprains, 
bruises,  etc.     (See  Ceratum,  and  Linimentum  Plumbi  Subacetatis.) 

A  clear,  colorless  liquid,  of  a  sweetish,  astringent  taste,  and  an  alkaline 
reaction  ;  sp.  gr.  1,228.  When  added  to  a  solution  of  acacia,  it  produces 
a  dense,  white  precipitate.  In  other  respects,  it  possesses  the  reactions 
of  an  aqueous  solution  of  acetate  of  lead.     (See  Plumbi  Aeetas.) 

13.7  gm.  of  the  solution  should  require  for  complete  precipitation  25 
c.c.  of  the  volumetric  solution  of  oxalic  acid. 
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Liquor  Plmnbi  Suhacctafis  Dllufus.      (Diluted  Solution  of  Subacdaie  of 

Lead.)     {Lead  Wider.) 

Solution  of  suhaoetate  of  lend,  three  parts 3 

Distilloil  water,  niiioty-seven  parts 97 


To  make  one  hundred  parts ItX) 

The  use  of  distilled  water  in  this  solution  should  be  observed,  as  car- 
bonie  acid,  ])resent  in  ordinary  water,  removes  lead  from  the  solution,  and 
weakens  the  pre})aration,  which  should  be  made  frequently.  It  is  im- 
])roper  to  add  acetic  acid  to  lead  water  to  render  it  clear. 


Plumbi  Tannas.     {Tannate  of  Lead.) 

This  preparation  Avas  directed  to  be  made  by  adding  2  ounces  of  solu- 
tion of  acetate  of  lead  to  a  decoction  of  20  ounces  of  oak  bark,  filtering 
out  the  ]nvci])itate,  and  mixing  2  drachms  of  alcohol  with  it  l)efore  it  is 
used.  'J'his  forms  the  emplastrum  ad  deeubitum  of  the  Prussian 
Pharmacopieia. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid,  or 
an  infusion  of  galls,  by  acetate  of  lead.  The  precipitate  is  much  dark- 
ened daring  washing  and  drying.  It  is  made  into  an  ointment  by  mix- 
ing 1  drachm  of  it  with  an  ounce  of  lard  or  other  unctuous  ingredient. 


5tii  Group  of  Tetrad  Metals.     Irox. 
Iron  and  its  Preparations. 

Ferrum,  Fe.     Do-=e,  grs.  j  to  v. 

Ferri  acetatis  li(jiior,  33  per  cent.  FejCCjIIsOjIe-     Sp.  gr.  1.100. 

Ferri  acetatis  tiiu-tura,  KJ.)  percent.  Fe.^(C.,ll30.^)g.     Dose,  I'.^ss.     Radeinacher. ? 

Ferri  atniiKiniatum,  15  per  cent.  Fe.j< 'Ig-     I^ose,  grs.  v  to  x.     Orange  colored. 

Ferri  Ijioinidiiin,  l"crir2.     Dose,  grs.  ij  to  v.     Brick-red  powder. 

Ferri  broniidi  li(jnor,  I'eBr.^.     Dose,  n\^v  to  x.     See  Bromine  Preparations. 

Ferri  hromidi  syrnpns,  10  per  cent.  FeBrj.     Dose,  Tt\,xx.     Greenish  .syrnp. 

Ferri  carltonas  saccliaratus,  15  per  cent.  FeCOa-     Dose,  grs.  v  to  x.     ( i ray ish -green 

powder. 
Ferri  ( arhonas  efTervescens,  FeCOj,  grs.  v  to  .^iss.     Dose,  ,^iss.     Granular  powder. 
Ferri  carljonatis  niassa  (pilula),  FeCOs,  willi  iioney  and  sugar.    Dose,  grs.  x  to  xx.    1  )ark 

gre 'n  pill  nia-s. 
Ferri  ciddridiini,  Fe.^Clj-|-121I.,0.     Dose,  grs.  i  to  v.     Orange-yellow  crystals. 
Ferri  cldoridi  iiijuor,  Fe./ Ig,  in  aqua.     Sp.  gr.  1.405. 
Ferri  cldoridi  syriip,  grs.  15  to  f^j.     Dose,  f'^j. 

Ferri  ch!oi-idi  linciiira,  gr<.  59  Fc/'lg  in  I'.^j.     Dose,  TTLxv.     Yollow-l)rown. 
Ferri  citras,  l'V.,(("pIl5()7)./)II.,0.     Dose,  gi-s.  iij  to  v.     (Jarnet-red  scales. 
Ferri  citratis  licpior,  .^j  ferri  citras  in  l^ij.     lied  syrupy  liquid. 
Ferri  et  aiiuiionii  acetatis  nnstiira.     Dose,  f^j  to  f3iv.    Deep  red  solution.     (Bashani's 

Mixture.  I 
Ferri  et  aninK)nii  citras,  Fe.,(\II^)3(C,;Il50,).i.     Dose,  grs.  iij  to  v.     Garnet-red  .scales. 
Ferri  et  aiuniouii  pliosplias  syrup,  gr.  ijss   II3PO4,  gr.  ivss,  each,  to  i"3J.     Dose,  ^). 

Jos.  Rf)berts. 
Ferri  et  auiinonii  sulpha.s,  Fe;;fNir4);j(S04)42 111.^0.     Dose,  gre.  iij  to  vj.     Violet-tinted 

crystals. 
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Ferri  et  ammonii  tartras.     Dose,  grs.  x  to  xx.     Red-brown  scales. 

Ferri  et  calci.s  phosjiliatis  comp.  syrup,  complex.    Dose,  f^j.     Ited  ;  Parrish's  chemical 

fof)d. 
Ferri  et  maffnesii  citras.     Dose,  grs.  iij  to  xij.     Greenish-yellow  scales. 
Ferri  et  potassii  tart i  as.     Dose,  grs.  x  to  xx.     Red-brown  scales. 
Ferri  et  quininae  citras,  12  per  cent,  of  quinine.     Dose,  grs.  iij  to  v.     Greenish-yellow 

scales. 
Ferri  et  quinina?  citratis  liquor,  6  i)er  cent,  of  quinine.     Greenish-yellow  liquid. 
Ferri  et  quininae  et  strychninffi  phosphatum  syrup.     Dose,  f^j. 
Ferri  et  quininae  sulphas.     Dose,  gi-s.  i  to  v.     Colorless  octohedrons. 
Ferri  et  strychninaj  citras,  1  per  cent,  of  strychnia.     Dose,  grs.  ij   to  iv.     Garnet-red 

scales. 
Ferri  et  zinci  citras.     Dose,  grs.  j  to  iij.     Brownish-green  scales. 
Ferri  ferrocyanidum,  Fe^FCyj.     Dose,  grs.  v  to  x.     Pure  Pru.ssian  blue. 
I'erri  hydrocyanatum.     Dose,  gr.  j.     Poisonous. 
Ferri  hyperchloratis  liquor,  Fe2HC104  in  aqua.     Dose,  n\,v  to  x. 
Ferri  hypophospliis,  Fe.j(H2P02)6-     Dose,  grs.  j  to  ij.     Grayish-white  powder. 
Ferri  hypophospiiitis  syrup,  grs.  j  to  3J,  syrup.     Dose,  f^.     Used  in  phthisis. 
Ferri  hypophosphitis  syrup  comp.,  complex.     Dose,  f^j.     Thompson. 
Ferri  hypoj)hosphitis  syrup  comp.,  complex.     Dose,  f^j.     Procter. 
Ferri  itxlidum,  FeL,.     Dose,  grs.  j  to  iij.     Decomposes  in  air. 
Ferri  iodidum  saccharatum,  20  per  cent.  Fel.^,  with  sugar  of  milk.     Dose,  grs.  ij  to  vj. 

New  tonic  alterative. 
Ferri  iodidi  syrupus,  10  per  cent.  FeTj.     Dose,  Ti\x  to  xx.     Light-green  color. 
Ferri  lactas,  Fe(L'3H503)2.     Dose,  grs.  ij  to  v.     Greenish-white. 
Ferri  nitratis  liquor,  6  per  cent.  Fej^^f^s  in  aqua.     Dose,  Tr\^v  to  xv.     Pale  amber 

color.     Sp.  gr.  1.050. 
Ferri  oxalas,  FeCjO^H^O.     Dose,  grs.  ij.     Lemon-yellow  powder. 
Ferri  oxidum  hydratum,  FejGHO.     Dose,  3j  to  ^ss.     Reddish-brown  magma. 
Ferri  oxidum  cum  magnesia,  Fe2(S04)3,  6^  parts  to  MgO,  1  part.     Dose,  3J  to  f  ss. 

Light-brown  color. 
Ferri  phosphas.     Dose,  grs.  j  to  x.     Light-green  scales. 
Ferri  prototartras.     Dose,  grs.  v.  to  x.     In  greenish  powder. 
Ferri  pyrophosphas.     Dose,  grs.  iij  to  vj.     Apple-green  scales. 
Ferri  subcarlxjnas.     Dose,  grs.  v  to  ^ss.     Red-brown  powder. 
Ferri  subsulphatis  liquor,  containing  43.7   per  cent,  of   basic  sulphate,  Fe^O(S04)5. 

Monsel's,  ruby  red.     Sp.  gr.  1.555. 
Ferri  sulphas,  FeSO^THjO.     Dose,  gr.  v.     Green  crystals. 
Ferri  sulpiias  exsiccatus,  FeSO^H^O.     Dose,  gr.  iij.     Whitish  powder. 
Ferri  sulphas  granulata.  Ph.  Br.,        1  FeS047H20.    Dose,  gr.  v.  A  pale-green  crj'stal- 
Ferri  sulphas  prjecipitatus,  U.  S.  P.,  /      line  powder. 
Ferri  sulphuretum,  FeS.     Dose,  gr.  v.     In  baths. 
Ferri  et  potassii  sulphuretum.     Brown  mass. 

Ferri  superphosphatis  syrup,  grs.  v  to  ^j.     Dose,  fgj.     Contains  an  excess  of  H3PO4. 
Ferri  tannas.     Dose,  gr.  x.     Black,  insoluble. 
Ferri  tersulphatis  liquor,  28.7  per  cent.  F^e^fSO^'*,  in  aqua.     Rich  brown  liquid.     Sp. 

gr.  1.320. 
Ferri  valerianas,  FejCCjHgOjle-     Dose,  grs.  j  to  ij.     Reddi.-h  powder. 
Ferrum  dialysatum,  containing  variable  quantities  of  FcjClg  and  Fe203.     Dose,  Tt\^x 

to  xl.     Deep  red,  transparent  liquid.     Sp.  gr.  about  1.0-4. 
Ferrum  reductum,  metallic  iron  reduced  by  hydrogen.    Dose,  grs.  j  to  iij.    Impalpable 

gray  powder. 

Fen-urn,  U.  S.  P.     {Iron.     Fe  ^=  55.9.) 

This  indispensable  metal  is  too  well  known  to  require  a  cle.«cription 
of  its  sensible  properties.  It  has  a  specific  gravity  of  7.7 ;  thoutrh  not 
acted  on  by  the  dry  atmosphere  or  bv  pure  water,  it  is  rapidly  oxidized 
by  water  ajntaining  carbonic  acid ;  hence  the  production  of  protocar- 
bonate  of  iron  with  evolution  of  hydrogen ;  the  subsequent  conversion 
of  this  into  hydrated  sesquioxide  constitutes  the  ordinary  phenomenon 
of  rasting.  Its  purest  common  form  is  that  of  wire,  or  preferably  card 
22 
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toetli.  In  this  form  it  is  oflicinal,  and  used  to  prepare  tlio  licpior  ferri 
chloride  and  syrup  ferri  iinlide.  The  tllin<::s  (ferri  rainenta),  v.'lien 
()l)tained  as  a  residuum  from  the  manufactories,  are  apt  to  he  contami- 
nated with  other  metals.  They  are  als(»  liahle  to  rust,  which  is  (»i)jec- 
tionai)le  in  some  instiinces. 

The  Sidts  of  iron  iised  in  medicine  are  numerous.  They  are  of  two 
classes — the  ferrous,  in  which  the  iron  acts  ;i>^  a  hivalent,  and  \ho  frrrir, 
in  wliich  it  acts  as  a  (piadrivali'ut,  thou<i;h  appan'utly  a  trivalent. 
This  system  of  nomenclature  ^ives  simplicity  and  accuracy,  and  is  now 
ado))ted  in  all  chemical  and  scientific  works.  It  is  not  yet  adopted  in 
the  Pharmacopoeia,  and  the  terms  are  hence  only  employed  as  synonyms 
in  this  work. 

Tile  ollicinal  names  of  the  lialogen  and  analogous  compounds  are  like- 
wise different  in  some  insfcinces  from  those  a(h)pted  by  mcKlern  chemists, 
for  while  the  compounds  of  chlorine  are  called  chlorides,  those  of  sidi)hur 
have  the  termination  mrf;  the  cyanoixen  conijiounds.  foruK^'lv  terminated 
iu  the  same  way, are  in  the  recent  edition  called  cyanides  and  ferrocyanick's. 

Iron  is  conveniently  recognized  in  its  protoHdUn  (ferrous  salts)  by  the 
following  tests.  They  have  pale-green  color  in  solution,  potiissa  and 
soda  throw  down  a  white  hydrate,  which  changes  by  exposure  to  tlie  air 
to  gray,  green,  bluish-black,  and  then  to  the  red  sesquioxide.  Alkaline 
carl)onates  affect  them  similai'ly.  They  are  not  prei-ijiitated  by  sid- 
phuretted  hydrogen,  as  many  metallic  salts  are,  but  give  a  black  ]>re- 
cipitate  w^th  alkaline  sul]:)hurets.  Tliey  give  a  nearly  white  precipitate 
when  free  from  sesquisalts,  with  ferrocyanide  of  ])otassium  ;  by  exj)osurc 
this  becomes  blue;  by  ferridcyanide  an  intense  blue  is  immeiliatcly 
produced.  Tannic  acid  only  blackens  these  salts  when  they  <'ontain 
sesquisalts. 

The  sc.squi.saltfi  of  iron  (ferric  salts)  have  generally  a  yellowish-l>ro\\Ti 
tint,  but  by  dissolving  an  excess  of  ferric  oxide  become  brownish-red. 
Alkalies  and  alkaline  carbonates  throw  down  a  red-brown  prtvipitate 
of  hydrated  sesquioxide ;  sulphuretted  hydrogen  converts  them  into 
protosalts  with  precipitation  of  sulj)hur ;  ferrocyanide  of  potassium 
throws  down  Prussian  blue ;  but  the  ferridcyanide  has  no  effect,  except 
upon  protosalts.  Tannic  acid  produces  a  bluish-black  })recipitate,  the 
basis  of  common  black  iidv  ;  in  the  presence  of  some  vegefcible  acids  no 
precipitate  occurs  with  alkalies,  and  no  blackening  with  tannic  acid  if 
the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the  mineral 
kingdom,  are  so  universally  esteemed  for  tonic  and  astringent  ]>ropcrties 
as  the  salts  of  iron,  and  awordingly  j)harmacists  have  expendetl  much 
ingenuity  and  skill  in  improving  their  (|uality  and  extending  their  num- 
ber, till  they  have  become  leading  articles  of  materia  mcdica,  while  some 
of  them,  by  being  formed  into  solutions,  tini-turcs,  wines,  syrups,  and 
elixirs,  are  rendered  unusually  eligible  for  common  iLse. 

The  syllabus  of  the  prej)arations  of  iron,  it  will  be  notice<l,  is  arranged 
in  alphabetical  order,  as  being  one  which  is  now  adoj^tcd  both  in  j)har- 
macopceias  and  dispensatories,  as  furnishing  the  greatest  facility  for 
reference. 
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Liquor  Ferri  Acetatis,  U.  S.  P.    {Solution  of  Acetate  of  Iron.)    {Solution 

of  Ferrie  Acetate.) 

An  aqueous  solution  of  ferric  acetate  [Fe2(C2H302)6  =  465.8],  con- 
taining 38  per  cent,  of  the  anhydrous  saUs. 

Solution  of  tersulphate  of  iron,  one  hundred  parts        .        .        100 

Glacial  acetic  acid,  twenty-six  parts 2G 

Water  of  ammonia,  eight}'  parts 80 

Water, 

Distilled  water,  each,  a  sufficient  quantity, 


To  make  one  hundred  parts 100 

To  the  water  of  ammonia,  diluted  with  200  parts  of  cold  water,  add, 
constantly  stirring,  the  solution  of  tersulphate  of  iron,  previously  diluted 
with  350  parts  of  cold  water.  Pour  the  whole  on  a  wet  muslin  strainer, 
allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it 
intimately  with  600  parts  of  cold  water,  again  drain  it  on  the  strainer, 
and  repeat  the  operation  until  the  washings  cause  but  a  slight  cloudi- 
ness with  test-solution  of  chloride  of  barium.  Then  alloAv  the  excess 
of  water  to  drain  off  and  press  the  precipitate,  folded  in  the  strainer, 
until  its  weight  is  reduced  to  70  parts  or  less.  Add  the  precipitate  to 
the  glacial  acetic  acid  contained  in  a  capacious  porcelain  capsule,  and 
stir  occasionally,  until  the  oxide  is  entirely  dissolved.  Finally,  add 
sufficient  cold,  distilled  water  to  make  the  ftroduct  weigh  100  parts,  and 
filter,  if  necessary. 

Solution  of  acetate  of  iron  should  be  kept  in  well-stopped  bottles, 
protected  from  light. 

A  dark  red-brown,  transparent  liquid,  of  an  acetous  odor,  a  sweetish, 
faintly  styptic  taste,  and  a  slightly  acid  reaction  Sp.  gr.  1.160.  The 
diluted  solution  affords  a  brown-red  precipitate  with  water  of  ammonia, 
and  a  blue  precipitate  with  test-solution  of  ferrocyanide  of  potassium. 
When  heated  with  sulphuric  acid,  the  solution  evolves  acetous  vapors. 
If  the  u'on  be  completely  precipitated  from  the  solution  by  an  excess  of 
ammonia,  a  portion  of  the  filtrate  should  not  yield  a  white  or  a  dark- 
colored  precipitate  with  hydrosulphuric  acid  (zinc,  copper).  Another 
portion  of  the  filtrate  should  leave  no  fixed  residue  on  evaporation  and 
gentle  ignition  (fixed  alkalies).  A  few  drops  added  to  freshly-prepared 
test-solution  of  ferrocyanide  of  potassium  should  impart  to  the  latter  a 
pure  greenish-browu  color  without  a  trace  of  blue  (absence  of  ferrous 
salt). 

10  gm.  of  the  solution  carefully  evaporated  and  ignited,  after  addition 
of  a  few  drops  of  nitric  acid,  should  yield  a  residue  weighing  1.15  gra. 

In  preparing  this  solution,  the  precipitated  oxide  prepared  in  the  first 
stage  of  the  process  must  be  thoroughly  washed,  otherwise  the  solution 
will  precipitate. 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious  and 
arsenic  acid,  especially  when  combined  with  alkalies.  It  is  prepared  by 
completely  saturating  acetic  acid  with  sesquioxide  of  iron.  The  solu- 
tion contains  FejjAc,  and  in  cases  of  poisoning  by  arseniates  or  arsenites, 
is  to  be  freely  used,  largely  diluted  with  warm  water. 
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Tindura  Ferri  Acdatts,  U.  S.  P.     {Tiiidure  of  Acdate  of  Iron.)    (^Tinc- 
ture of  Ferric  Acdate.) 

Solution  of  acetate  of  iron,  lifty  parts 50 

Ak-ohol,  tliiity  parts 30 

Afctic  ether,  twenty  parts 20 


To  make  one  hundred  parts 1(K) 

Mix  the  alcohol  and  acetic  ether,  ajid  o;ni(lually  a<l(l  the  solution  of 
acetate  of  iron,  takinir  care  that  the  mixture  n'mains  cool. 

Keep  the  tincture  in  «ila.-^s-.<t<>|)j)cre(l  bottles,  in  a  cool  and  dark  ])lace. 

A  clear,  dark  reddish-brown  licjuid,  transparent  in  thin  layers,  hav- 
inji;  the  odor  of  acetic  ether,  an  acididous  and  astrin<;ent  ta.stc,  and  a 
sli<ji:htlv  acid  reaction  Sp.  <2;r.  about  O.DoO.  It  is  niisciblc,  in  all  pro- 
]iortions,  with  water,  without  becoinin*;  tnrbid.  The  tincture,  diluted 
with  water,  ailbrds  a  brownish-red  preci[)itate  with  water  of  ammonia, 
and  a  blue  one  wath  test-solution  of  ferrocyanide  of  potassium.  \\'heii 
niixed  with  sulphuric  acid,  and  f^i^ently  warmed,  it  evolves  acetous  vapors. 
If  the  iron  be  completely  ])r('cipitated  from  a  portion  of  the  diluted 
tincture  by  excess  of  water  of  ammonia,  the  filtrate  should  not  yieltl 
either  a  M'hite  or  a  dark-colored  precipitate  with  hydrosulphuric  acid 
(absence  of  zinc,  copper).  Another  portion  of  the  filtrate  should  not 
leavi^  any  fixed  residue  on  evaporation  and  jjentle  ignition  (absence  of 
fixetl  alkalies).  A  fewdro])s  added  to  freshly-prepared  tiest-solution  of 
ferricyanide  of  potassium  should  impart  to  the  latter  a  pure  greenish- 
brown  color  without  a  trace  of  blue  (absence  of  ferrous  salt). 

20  gni.  of  the  tincture  cai'efully  evapoi'ated,  and,  after  addition  of 
a  few  drops  of  nitric  acid,  ignited,  should  yield  a  residue  weighing 
1.12  gm. 

Rademacher's  tindura  ferri  acdici  is  prepared  by  boiling  an  intimate 
mixtin-e  of  2  oz.  7  dr.  protosulphate  of  iron,  3  oz.  acetate  of  lead,  6  oz. 
of  distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron  vessel,  and,  after 
eoolino',  addinii"  10  oz.  alcohol.  This  mixture  is  set  a.'^ide  for  several 
months,  and  when  it  has  assumed  a  deep-red  color  is  filtered  and  pre- 
served. Age  improves  this  tincture  in  taste  and  smell.  It  is  usecl  in 
the  same  cases  as  other  mild  ferruginous  preparations,  in  doses  of  from 
30  to  60  drops. 

Ferriim  Ammoniatum.     {Ammoniatrd  Iron.     Florae  Martiales.) 

Subcarbonate  of"  iron  is  mixed  Avith  nuu'iatie  acid  in  a  glass  vessel. 
Water  and  sesquichloride  of  iron  are  formed  ;  a  solution  of  the  latter  Is 
then  evaporated  along  with  a  solution  of  nuu'iate  of  annnonia.  A  mix- 
ture of  the  two  salts  is  the  result,  in  about  the  proportions  of  15  per 
cent,  of  the  former  to  85  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored  pul- 
verulent grains,  sometimes  quite  crvstalline,  having  a  feeble  otlor  and 
a  styptic  saline  ta-^te.  It  is  deli(|ucscent  and  soluble  in  diluteil  alcohol 
and  water.     It  also  :niblimes  almost  without  residue. 

In  consequence  of  the  small  proportioned'  iron  present,  it  is  little 
esteemed  as  a  chalybeate,  and  has  been  omitted  in  the  late  editions 
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of  the  Pharmacopoeia.  The  larjje  amount  of  muriate  of  ammonia 
oonttiined  in  it  renders  it  alterative,  and,  in  large  doses,  aperient.  It 
lias  been  used  ANith  advantage  in  amenorrhcea,  serofula,  etc.  Also  as  a 
deobstruent  in  glandular  swellings.     Dose,  gr.  iv  to  x. 

Ferri  Bromidum.    [Bromide  of  Iron.    YqB\\  =  215.e5.) 

This  salt  is  obtained  by  adding  bromine  to  iron  filings,  in  excess,  under 
water,  and  submitting  them  to  a  moderate  heat.  When  the  liquid  assumes 
a  greenish-yellow  appearance,  it  is  filtered  aiid  evaporated  rapidly  to  dry- 
ness in  an  iron  vessel.  Bromide  of  iron  is  a  brick-red,  very  deliquescent 
salt,  of  an  acrid,  styptic  taste,  and  requires  to  be  kept  closely  stopped  in 
glass  vials.  This  bromide  has  been  used  quite  extensively  in  Pittsburg, 
Pa.,  as  a  tonic  and  alterative,  and  is  considered  by  some  physicians  a 
highly  efficacious  preparation. 

Syrupus  Ferri  Bromidi,  U.  S.  P.      {Syrup  of  Bromide  of  Iron.) 

A  syrupy  liquid  containing  10  per  cent,  of  ferrous  bromide,  FeBr2  = 
215.5.' 

Iron,  in   the  form   of   fine  wire,  and   cut  into  small  pieces, 

thirty  parts 30 

Bromine,  seventy-five  parts 75 

Sugar,  in  coarse  powder,  six  hundred  parts  ....     600 

Distilled  water,  a  sufficient  quantity, 


To  make  one  thousand  parts 1000 

Introduce  the  ii'on  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  bromine.  Shake 
the  mixture  occasionally  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color,  and  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule,  and  filter  the  solution  of  bromide  of  iron 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
Vater,  and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the 
mixture  with  a  porcelain  or  Avooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000  parts. 
Lastly,  shake  the  bottle,  and  transfer  its  contents  to  small  vials,  which 
should  be  completely  filled,  securely  corked,  and  kept  in  a  place  acces- 
sible to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium,  it  yields  a  blue  precipitate.  If  a  little  disulpliide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water,  and 
the  whole  agitated,  the  disulphide  will  separate  with  a  yellow  or  brown 
color.  It  should  not  deposit  a  sediment  on  keeping,  and  should  not  tinge 
gelatinized  starch  yellow  (absence  of  free  bromine). 

5.39  gm.  of  the  syrup  should  require  for  complete  precipitation  50  c.c. 
of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10  per 
cent,  of  ferrous  bromide). 

It  is  used  in  doses  of  from  ^  to  1  fluidrachm  two  or  three  times  daily. 
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Ferri  Ca/'bonas  Sacr/Kirafas^  U.S.  1*.     {Sacclidnilctl  Carbunak  oj  Iron.) 

{Saceharoh'd  Fcrrom  CarboncUt:) 

Snlpliate  of  iron,  ten  purts  ....  10 

]5ic;irl>i)iiato  ol' sodium,  si'vcn  l>;irts     .  ,  7 

Snt^iir,  ill  line  i)o\vder,  sixteen  pans     .         .  It) 

Distilled  water A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  40  parts  of  hot  distilled  water,  and 
the  biearbonate  of  s(Mlium  in  100  parts  of  warm  distilled  water  and  filter 
etieh  solution  separately.  Add  the  solution  ol"  sul|)hafe  of  iron  «;radually 
to  the  solution  of  bicarbonate  of  sodium  conDtiufd  in  a  capacious  flask, 
and  mix  th(»routrhlv  bv  shakinsr.  Fill  uptiieihusk  with  i)oilintr  distilled 
water  and  set  the  mixture  a.side  for  two  hours.  Draw  off  the  super- 
natant liquid  from  the  precij)itate  by  means  of  a  siphon,  and  tlien  fill 
the  flask'  aii'ain  Avith  hot  distilled  water  and  shake  it.  Pour  <»fl' the  clear 
li(|uid  imd  repeiit  the  operation  until  the  decanted  licpiid  t^ives  but  a  sli<:;ht 
tiu'bidity  with  test-solution  of  chloride  of  barimn.  Transfer  the  drainetl 
preeipitiite  to  a  porc^'lain  ca])side  containin<^  the  powdered  sup^ar,  and 
mix  intimately  ;  evaporate  themixtin'e  todrynass,  by  means  of  a  water- 
bath,  and  reduce  the  j)rofluct  to  ])Owder. 

Keep  the  powder  in  small,  well-stopped  vials. 

A  greenish-gray  powder,  gradually  oxidized  by  contact  with  air,  odor- 
less, having  at  first  a  sweetish,  afterward  a  slightly  ferruginous  ta.ste,  and 
a  neutral  reaction.  It  is  only  partially  soluble  in  water  ;  but  completely 
soluljle,  with  copious  evolution  of  carbonic  acid  gas,  in  diluted  liydro- 
chlorie  acid,  forming  a  clear,  yellow  liquid.  This  solution  affords  a  blue 
precipitate  with  test-solution  either  of  ferroc\vanide  or  of  ferricyanide 
of  potassium,  but  should  not  be  rendered  more  than  slightly  turbid  by 
test-solution  of  chloride  of  barium  (limit  of  sidphatx'). 

If  8  gm.  of  the  saccharated  carbonate  of  iron  be  dissolved  in  water 
with  an  excess  of  hydnxihloric  acid,  and  the  solution  mixed  with  33  c.c. 
of  the  vohuiietric  solution  of  bichromate  of  potassiimi,  the  mixture 
should  still  aH()r(l  a  blue  color  or  preci])itate  with  test-solutiim  of  ferri- 
cyanide of  potassium  (presence  of  at  least  15  per  cent,  of  ferrous  air- 
bonate). 

This  is  a  new  officintd  of  the  present  Pharmacopoeia  designed  to 
facilitate  the  nse  of  the  ferrous  carbonate  in  pills  and  mixtures.  The 
dose  is  grs.  iij  to  grs.  x. 

Effervescing  Carbonate  of  Iron.* 

Take  of  Tartaric  acid 3  troyounces. 

Biearhonate  of  sodium        .... 

Sn]i)hHte  of  iron  ...... 

Powdered  white  sugar        .... 

Citric  acid 

Mix  the  sulphate  of  iron  with  the  sugar  and  jiart  of  the  tartaric  acid. 
Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid  and  bicar- 
bonate.    Stir  the  two  mixtures  together  and  thoroughly  iniite  them  by 

*The  above  formula  is  that  of  Dr.  T.  Skinner,  as  published  in  the  London  C/irmul  and 
Dni/jf/ixt,  Nov.,  1801.  See  also  I'orniula  of  Prof.  J.  M.  Maisch,  I'l-oc.  of  Am.  Pli.  Assoc, 
1850,  p.  55. 
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siftinjr;  then  put  the  whole  into  an  open  metallic  vessel,  in  a  water-bath, 
and  stir  until  it  is  well  granulated.  These  proportions  are  designed  to 
furnish  four  grains  of  j)rotoearbonate  of  iron  in  every  draehm  and  a 
half  (teaspoonful)  of  the  powder,  which  must  be  kept  diy  in  a  well- 
stopped  bottle,  and  will  furnLsh  an  elegant  chalybeate  ]>re]:>aration, 
adapted  to  being  diasolved  in  a  glass  of  water  and  taken  during  the 
etJervescence  produced. 

Ferri  Chloridum.     {Chloride  of  Iron.     Fe2Cl6.12H20  =  540.2.) 

{Ferric  Chloride.) 

Iron,  in  the  form  of  fine  wire  and  cut  into  small 

pieces,  fifteen  parts 15 

Hydrochloric  acid,  eighty-six  parts  .        .        .86 

Nitric  acid, 

Distilled  water,  each, A  sufficient  quantity. 

Put  the  iron  wire  into  a  flask  capable  of  holding  douljle  the  volume 
of  the  intended  product,  pour  upon  it  54  parts  of  hydrochloric  acid  pre- 
viously diluted  with  25  parts  of  water,  and  let  the  mixture  stand  until 
etfervescence  ceases;  then  heat  it  to  tlie  boiling  point,  filter  through 
paper,  aud  having  rinsed  the  fla.sk  and  iron  wire  with  a  little  boiling 
distilled  water,  pass  the  rinsings  through  the  filter.  To  the  filtered 
liquid  add  27  parts  of  hydrochloric  acid,  aud  pour  the  mixture  slowly 
and  gradually,  in  a  stream,  into  8  parts  of  nitric  acid,  contained  in  a 
capacioiLS  porcelain  vessel.  After  effervescence  ceases,  apply  heat,  by 
means  of  z  sand-bath,  until  the  liquid  is  freed  from  nitrous  odor,  and 
ceases  to  yield  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
potassium.  Should  this  reagent  produce  a  blue  color,  a  little  more 
nitric  acid  must  be  added,  and  the  excess  evaporated  off.  Then  add  the 
remaining  5  parts  of  hydrochloric  acid,  and  enough  distilled  water  to 
make  the  whole  weigh  60  parts,  and  set  this  aside,  covered  with  glass, 
until  it  forms  a  solid,  cr^'stalline  mass. 

Lastly,  break  it  into  pieces,  and  keep  the  fragments  in  a  glass-stoppered 
bottle,  protected  from  light. 

Orange-yellow,  crystalline  pieces,  ver\'  deliquescent,  odorless  or  having 
a  faint  odor  of  hydrochloric  acid,  a  strongly  styptic  taste,  and  an  acid 
reaction.  Freely  aud  wholly  soluljle  in  water,  alcohol,  or  ether.  On 
ignition  the  salt  suffei-s  partial  decomposition.  The  dilute  aqueous  solu- 
tion yields  a  brown-red  pre<^ipitate  with  M-ater  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocyanide  of  potassium,  and  a  white  one,  insol- 
uble in  nitric  acid,  with  test-solution  of  nitrate  of  silver. 

If  the  iron  be  completely  precipitated  from  a  solution  of  the  salt  by 
an  excess  of  water  of  ammonia,  the  filtrate  should  not  vield  either  a 
white  or  a  dark  colored  precipitate  with  hydrosulphuric  acid  (zinc,  cop- 
per), nor  should  it  leave  a  fixed  residue  on  evaporation  and  gentle  igni- 
tion (fixed  alkalies).  On  adding  a  clear  crA'stal  of  ferrous  sulphate  to  a 
cooled  mixture  of  equal  volumes  of  concentrated  sulphuric  acid  and  a 
moderately  dilute  solution  of  the  salt,  the  crystal  should  not  become 
colored  brown,  uor  should  there  be  a  brownish-black  zone  developed 
around  it  (absence  of  nitric  acid).  X  few  drops  of  a  solution  of  the  salt, 
added  to  freshly  prepared  test-solution  of  ferricyanide  of  potassium, 
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should  impart  to  the  latter  a  pure  ucrcoiiish-brown  rolor  Mithoiit  a  trace 
of  blue  (abtseuee  of  ferrous  s;ilt).  A  1  per  cent,  solution  of  the  sjilt  in 
distilled  water,  when  boiled  in  a  test-tube,  should  remain  clear  (absence 
of  oxychloridc). 

This  prc|»aratiiMi,  mailc  olliciiial  in  the  edition  of  LSGO,  is  directed  to 
be  prepared  by  the  direct  action  of  acid  upon  metallic  iron,  protcK-hloride 
of  iron  results,  which,  by  heatinii;  with  nitric  acid,  is  converted  into  ses- 
(juichloride.  IlXO.jaiid  IK'l  react  u])on  each  other,  liberating;  chlorine, 
which  unites  with  the  ferrous  cidorith'  and  nitric  oxide  which  escajH's. 
The  reaction  is  represented  thus : — 

6FeCl2+6HCl  +  2HX03=2Fe,Cl,  :  2XO  +  4H2O. 

A  gentle  heat  only  is  directed  to  be  used,  so  as  to  prevent  the  evapora- 
tion and  decomjiosition  of  a  portion  of  the  dissolved  chloride.  The 
salt,  as  obtained  in  this  wav,  is  in  vellow  crvstalline  masses,  verv  deli- 
quescent,  and  inconvenient  to  weigh  or  manipulate  with. 

Perchloride  of  iron  has  been  very  highly  reconnnendcd,  cspwially  by 
the  French  surgeons,  for  both  internal  and  external  use,  as  an  a.stringent. 
Internally,  it  is  used  chiefly  in  the  form  of  syruj)  in  intestinal  hemor- 
rhages, and  as  a  local  haMnostatic  it  has  been  chiefly  used  in  solution 
known  as  I*rav(izc\s  .solution,  for  which  an  elaborate  ibrmula  was  j)ub- 
lished  in  a  former  edition  of  this  work.  By  the  above  oflicinal  process 
we  may  prepare  the  salt  with  great  facility,  and  from  the  salt,  the  solu- 
tion. The  strength  of  the  solution  is,  moreover,  greatly  varied  for  dif- 
ferent purposes — froux  ti^x  to  oij  to  each  f.^j.  ]'\)r  internal  use,  gr.  j  to 
gr.  V  may  be  administered  in  a  si)oonful  of  syruj).  In  cases  of  obstinate 
local  hemorrhage,  it  is  recommended  to  apply  the  soft,  deliquesced  s:ilt 
by  means  of  a  brush  of  spiui  glass,  the  pointeil  and  softened  end  of  a 
stick,  or  other  suitable  appliance. 

Solution  of  J\rc1doridc  of  Iron. — The  Prus.van  P/tannacopoeia  directs 
an  aqueous  solution  of  sesquichloride  of  iron,  ^\hich  contains  10  per 
cent,  of  its  weight  of  iron.  This  is  j)robably  never  used  internally,  but 
kept  as  a  convenient  solution  for  readily  obtaining  the  peroxide  of  iron, 
and  for  the  preparation  of  the  Ibllowiug . — 

^^JJi)•itus  Ferri  C/tlorafl  u-Ethereus ;  Bcduchr/f\9  Nervine  Tincture; 
Lamotte's  Golden  Drops. — It  is  prejiared  by  mixing  1  part  (by  weight) 
of  solution  of  perchloride  of  iron  with  IJ  part  of  strong  alcohol,  and  h 
part  of  ether,  exposing  the  mixture,  in  wcll-corkcd  white  bottles,  to  the 
sun  until  it  becomes  colorless,  and,  subsequently,  allowing  it  to  oxidize 
again  in  contact  with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and  nearly  the 
whole  of  the  iron  as  a  protosalt.  This  remedy  actpiired  nnicli  celebrity 
<luring  the  last  century,  and  is  still  much  used  in  IOuroi)e  as  a  mild  fer- 
ruginous j)rcparation,  agreeably  modifled  by  the  presence  of  ether.  Its 
medium  dose  is  tti^xxx. 

St/rupus  Fcrri  Cldoridi. 

Take  of  Chloride  of  iron h  troyounce. 

Siniple  syrup      .        .  ....     1  pint. 
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Mix  (flavor  to  taste). 

Dose,  a  teaspoonf'iil,  as  a  tonic  and  astringent,  t.dapted  to  weak  and 
relaxed  conditions  of  the  stomach  and  bowels,  and  to  anajraic  symptoms 
generally. 

Liquor  Ferri  Chloridl,  U.  S.  P.     [Solution  of  •Chloride  of  Iron.)     (Solu- 
tion of  Ferric  Chloride.) 

An  aqneoas  solution  (with  some  free  hydrochloric  acid)  of  ferric 
chloride  [FcgClg  =  324.2],  containing  37.8  per  cent,  of  the  anhydrous 
salt. 

Iron,  in  the  form  of  fine  wire  cut  into  small  pieces,  fifteen  parts    15 
Hydrochloric  acid,  eighty-six  parts 86 

Nitric  acid. 

Distilled  water,  each,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

Put  the  iron  wire  into  a  flask  capable  of  holding  double  the  volume 
of  the  intended  product.  Pour  upon  it  54  parts  of  hydrochloric  acid 
previously  diluted  with  25  parts  of  distilled  water,  and  let  the  mixture 
.stand  until  effervescence  ceases ;  then  heat  it  to  the  boiling  point,  filter 
through  paper,  and,  having  rinsed  the  fla.sk  and  iron  wire  with  a  little 
boiling,  distilled  water,  pass  the  washings  through  the  filter.  To  the 
filtered  liquid  add  27  parts  of  hydrochloric  acid,  and  pour  the  mixture, 
slowly  and  gradually,  in  a  stream,  into  8  parts  of  nitric  acid  contained 
in  a  capacious  porcelain  vessel.  After  effervescence  ceases,  apply  heat, 
by  means  of  a  sand-bath,  until  the  liquid  is  free  from  nitrous  odor; 
then  test  a  small  portion  with  freshly-prepared  test-solution  of  ferri- 
cyanide  of  potassium.  Should  this  reagent  produce  a  blue  color,  add  a 
little  more  nitric  acid  and  evaporate  off  the  excess.  Then  add  the  re- 
maining 5  parts  of  hydrochloric  acid,  and  enough  distilled  water  to 
make  the  whole  Meigh  100  parts. 

A  reddish-brown  liquid,  ha^^ng  a  faint  odor  of  hydrochloric  acid,  an 
acid,  strongly  styptic  ta.ste,  and  an  acid  reaction.  Sp.  gr.  1.405.  The 
diluted  solution  affords  a  brown-red  precipitate  with  water  of  ammonia ; 
a  blue  one  with  test-solution  of  ferrocyanide  of  potassium,  and  a  white 
one,  insoluble  in  nitric  acid,  with  test-solution  of  nitrate  of  silver.  If 
the  iron  be  completely  precipitated  from  a  portion  of  the  solution  by 
excess  of  water  of  ammonia,  the  filtrate  should  not  yield  either  a  white 
or  a  dark-colored  precipitate  with  hydrosulphuric  acid  (zinc,  copper). 
Another  portion  of  the  flltrate  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (fixed  alkalies).  On  adding  a  clear  cr^'stal 
of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  concen- 
trated sulj)huric  acid  and  a  moderately  dilute  portion  of  the  solution, 
the  ciystal  should  not  be  colored  brown,  nor  should  there  be  a  brownish- 
black  zone  developed  around  it  (absence  of  nitric  acid).  A  few  drops 
added  to  freshly-prepared  test-solution  of  ferricyanide  of  potassium 
should  impart  to  the  latter  a  pure  greenish-brown  color  without  a  trace 
of  blue  (al)sence  of  ferrous  salt).  On  diluting  3  parts  of  the  solution 
with  distilled  water  to  100  parts,  and  boiling  in  a  test-tube,  the  liquid 
should  remain  clear  (absence  of  oxychloride). 
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10  gm.  of  the  solutiitii,  wlicii  comjjletoly  procipitated  hy  fxress  of 
wator  of  aininonia,  yield  a  j)rec'i})itate  wliich,  wIru  ^vaslK'd,  drictl,  and 
ignited,  should  weigh  1.8(j  gni. 

This  iornnda  is  a  slight  nxKlification  of  one  ])roposed  by  Dr.  E.  li. 
8(|uil)l),  an<l  yields  a  Mi(»re  uniform  prej)aration  than  that  obtained  by 
dissolviuir  subearbouate  in  the  aeid  its  foruierly  dir^rted. 


Tinctura  Fcrri  Chlorld'i,  U.  S.  P.     {Tincture  of  Chloride  of  Iron.) 

Solution  of  chloride  of  iron,  thirty-five  parts      .        .        .         .35 
Alcohol,  sixty-live  parts 05 


To  make  one  hundred  parts 1(K) 

!Mix  the  solution  with  the  alcohol,  and  let  it  stand  in  a  closely-  I 
covered  vessel  at  least  three  months  ;  tlien  transfer  it  to  glass-stoj>pered  | 
bottles. 

A  bright,  brownish  litjuid  of  a  slightly  ethereal  odor,  a  very  astringent, 
styptic  taste,  and  an  acid  reaction.  Sp.  gr.  about  0.980.  The  tincture 
aiibrds  a  brownish-red  precipitate  with  water  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocvanide  of  potassiiun,  and  a  white  one,  insol- 
uble in  nitric  acid,  with  test-solution  of  nitrate  of  silver.  If  the  iron 
be  comj)letely  preci[)itate(l  from  a  })ortion  of  the  tinctm-e  by  excess  of 
water  of  ammonia,  the  filtrate  should  not  yield  either  a  white  or  a  dark- 
eolored  precipitate  with  hydrosnl])huric  acid  (absence  of  zinc,  copper). 
Another  portion  of  the  filtrate  should  leave  no  fixed  residue  on  evajx)- 
ration  and  gentle  ignition  (absence  of  fixed  alkalies).  On  adding  a 
clear  crystal  of  ferrous  sul})hate  to  a  cooled  mixture  of  equal  volumes 
of  concentrated  sulphuric  acid  and  the  moderately  diluted  tinctinv,  the 
crystal  should  not  become  brown,  nor  sIkjuUI  there  be  a  brownish-black 
zone  developed  around  it  (absence  of  nitric  aeid).  A  few  drops  added 
to  freshly  prepared  test-solution  of  ferricyanide  of  potassium  should 
impart  to  the  latter  a  pure  greenish-brown  color  M'ithout  a  trace  of  blue 
(absence  of  ferrous  salt).  On  diluting  8  parts  of  the  tincture  with  dis- 
tilled water  to  100  ])arts,  and  boiling  in  a  test-tube,  the  liquid  should 
remain  clear  (al)senee  of  oxy chloride). 

10  giu.  of  the  tincture,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate  which,  when  wai«hed,  dried,  and 
ignited,  should  weigh  0.652  gm. 

This  is  one  of  the  most  jiojmlar  of  all  the  iron  preparations;  besides 
the  pro])erties  which  are  common  to  these  it  is  astringent,  used  in  pas-^ive 
hemorrhages,  and  its  diuretic  properties,  which  are  thought  to  be  owing 
to  the  ethereal  character  which  it  has  in  consequence  of  the  reaction 
between  the  free  aeid  and  alcohol,  render  it  ap])lieable  to  a  great  variety 
of  cases.     It  is  also  one  of  the  best  solvents  Ibr  sul|)hate  of  (juinia. 

In  prescril)ing  this  tincture  it  should  be  remcnd)ered  that  the  dro[)s 
are  very  small,  so  that,  although  its  dose  is  from  10  to  20  minims, 
twice  that  nund)er  of  drops  may  be  given.  It  shoidd  not  be  ])rescribed 
with  strong  mucilage,  which  it  has  the  property  of  gelatinizing.  It  is 
most  frequently  presented  alone,  droppe<l  into  water. 
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Tincture  Citro-Muriate  of  Iron.    ( Tasteless  Tincture  Chloride  of  Iron.) 

Under  this  title  a  preparation  has  been  introduced  by  J.  L.  A.  Crcuse, 
of  New  York.  The  advantanges  claimed  for  the  neM'  pre})aration  being 
the  absence  of  nauseous  and  styptic  taste,  the  ready  solubility  or  rather 
miscibility  with  water.  Containing  only  a  slight  excess  of  acnd,  it  can 
have  little  injurious  eifect  on  the  teeth.  It  can  be  mixed  with  astringent 
preparations  of  gentian,  cinchona,  etc.,  without  producing  any  darkening 
or  disagreeable  inkiness. 

The  following  formula  has  been  recommended  by  Professor  Jos.  P. 
Remington : 

R.  Liq.  ferri  chloridi  .......  1  fluidounce. 

Citric  acid 544  grains. 

Sodium  carbonate 1000      "       or  q.s. 

Distilled  water 1  fluidounce. 

Alcohol A  sufficient  quantity. 

Dissolve  the  citric  acid  in  the  distilled  water,  and  heat  to  the  boiling 
point,  gradually  adding  the  sodium  carbonate  until  the  acid  is  saturated 
(the  quantity  varies  with  the  amount  of  moisture  present  in  either), 
mix  with  the  iron  solution,  which  will  now  acquire  a  beautiful  green 
color,  and  make  up  the  measure  to  4  fluidounces  with  alcohol.  As  will 
be  seen,  the  strength  of  the  preparation  is  practically  that  of  the  officinal 
tincture,  but  it  is  questionable  if  the  iron  exists  in  the  state  of  chloride. 
The  dose  is  the  same  as  that  of  the  officinal  tincture. 

Ferri  Citras,  U.  S.  P.     {Citrate  of  Iron.    FelC.nfi.^QIi^O  =  597.8.) 

(Ferric  Citrate.) 

Solution  of  citrate  of  iron         .        .        .        A  convenient  quantity. 

Evaporate  the  solution,  at  a  temperature  not  exceeding  60°  C. 
(140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on  j)lates  of  glass, 
so  that  when  dry  the  salt  may  be  obtained  in  scales. 

Transparent,  garnet-red  scales,  permanent  in  the  air,  odorless,  having 
a  very  faint,  ferruginous  taste,  and  an  acid  reaction.  Slowly  but  com- 
pletely soluble  in  cold  water,  and  readily  so  in  boiling  water  ;  insoluble 
in  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having  the  odor 
of  burnt  sugar,  and  finally  leaves  a  residue  amounting  to  26  per  cent, 
of  the  original  weight,  which  should  not  have  an  alkaline  reaction 
(absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
affords  a  brown-red  precipitate,  without  evolving  any  vajior  of  ammonia. 
On  adding  test-solution  of  ferrocvanide  of  pota.ssium  to  an  aqueous  solu- 
tion of  the  salt,  a  bluish-green  color  or  precipitate  is  produced,  which  is 
increased  and  rendered  dark  blue  by  the  subsequent  addition  of  hydro- 
chloric acid  (difference  from  citrate  of  iron  and  ammonium).  If  a  solu- 
tion of  the  salt  be  deprived  of  its  iron  by  boiling  with  an  excess  of 
solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  with 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white,  granular  precipitate  will  be  produced.     Dose,  grs.  iij  to  v. 
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Liquor  Fcrri  Citniti.^,  U.  S.  1*.     [Solution  of  Citrate  oj  Iron.) 
{Solution  of  Ferric  Citrate.) 

An  aqiioons  solution  of  forrir  citrate  [^0^(0511507)2  ^=  489.8]  contain- 
ing about  o'j.'J  per  cent,  ol"  the  anli\  ilroiis  bait. 

Solution  of  tersulphate  of  iron,  one  hundred  and  five  parts  .  105 

Citric  acid,  tliirty  parts 30 

Water  of  aiuinoiiia,  eighty-four  parts 84 

Water,  a  sullicient  quantity, 

To  make  one  hundred  parts 100 

To  the  M-ater  of  ammonia  previously  diluted  witli  200  parts  of  cold 
water,  add,  constantly  stirrinjji:,  the  solution  of  tersul])hate  of  iron  pre- 
viously diluted  with  lOOO  parts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel 
and  mix  it  intimately  with  1200  parts  of  cold  water.  Again  drain  it 
on  a  strainer,  and  repeat  the  operation  until  the  washings  cause  but  a 
very  slight  cloudiness  with  test-solution  of  chloride  of  barium  ;  then 
alloM'  the  excess  of  water  to  di-ain  off.  Transfer  the  moist  precipitate 
to  a  porcelain  dish,  add  the  citric  acid,  and  heat  the  mixture,  on  a  water- 
bath,  to  60°  C.  (140°  F.),  stirring  constantly,  until  the  precii)itate  is 
dissolved.  Lastly,  filter  the  liquid  and  evaporate  it,  at  the  above-men- 
tioned temperature,  until  it  weighs  100  parts. 

The  above  process,  Avhich  occurs  under  the  head  of  liquores  in  the 
Pharmacopoeia,  consists  in  the  precipitation  of  hydrated  sesquioxide  of 
iron,  washing  the  magma  Avith  water,  and  combining  it  with  an  equiv- 
alent of  citric  acid  forming  a  clear  solution.  This  solution  is  convenient 
to  keep  on  hand  for  dispensing,  and  for  compounding  the  various  liquid 
preparations  containing  the  citrate.  This  salt  is  more  soluble  when 
freshlv  prepared  than  when  old,  and  although  it  is  slowly  and  imjier- 
fectly  solul)le  in  cold  water,  under  ordinary  circumstances,  it  is  readily 
obtained  and  kept  in  this  concentrated  solution,  which,  being  of  known 
strength,  may  be  reiidily  diluted  to  the  point  desired. 

A  dark-brown  liquid,  odorless,  having  a  slightly  ferruginous  tast«, 
and  an  acid  reaction.  Sj).  gr,  1.2(K).  When  allowed  to  evaporate  spon- 
titneously,  or  at  a  moderate  heat,  and  sprc;id  on  plates  of  glass,  it  forms 
transparent,  garnet^red  scales,  which  are  easily  detached  from  the  ghiss. 
100  j)arts  of  the  solution  thus  treated  yield  43  to  44  parts  of  scales, 
which,  when  com])lctcly  incinerated,  leave  11  parts  of  residue.  The 
solution  is  not  precij)itated  but  only  rendered  darker  by  water  of  annnonia. 
If  heated  with  solution  of  potassa,  it  aff<)rds  a  brown-red  precipitate 
without  evolving  any  vapor  of  ammonia.  If  a  small  quantity  of  the 
solution  be  dej)rived  of  its  iron  by  boiling  with  an  excess  of  solution  of 
potassa,  the  concentrated  and  cooled  filtrate  ])recipitated  by  test-solution 
of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a  white, 
granular  precipitate  will  be  produced.  On  adding  test-solution  of  fcrro- 
cyanide  of  jxjtassium  to  the  diluted  solution,  a  bluish-green  color  or 
precipitate  is  produced,  which  is  inci-eascd  and  rendered  dark-blue  by 
the  subsequent  addition  of  hydrochloric  acid. 
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Mistura  Ferri  et  Ammonii  Aoetatis,  U.  S.  P.     (^Mixture  of  Acetate  of 
Iron  and  Ammonium^     [Basham's  Mixture.) 

Tincture  of  chloride  of  iron,  two  parts 2 

Diluted  acetic  acid,  three  parts 3 

Solution  of  acetate  of  ammonium,  twenty  parts  .        .        .        .20 

Elixir  of  orange,  ten  parts 10 

Syrup,  fifteen  parts 15 

Water,  fifty  parts 50 

To  make  one  hundred  parts 100 

To  the  solution  of  acetate  of  ammonium,  pre\'iously  mixed  with  the 
dihited  acetic  acid,  add  the  tincture  of  chloride  of  iron,  and  then  the 
elixir  of  orange,  syrup,  and  water,  and  mix  the  whole  thoroughly. 

This  is  one  of  the  most  popular  preparations  of  iron,  and  certainly 
deserves  a  prominent  position  among  the  pharmaceutical  preparations  of 
that  metal.  It  seems  to  possess  all  the  tonic  effects  of  tincture  ferri  chlo- 
ride, and,  owing  to  the  free  acids  which  it  contains,  it  acts  as  a  diuretic. 
It  is  especially  recommended  in  renal  affections  in  doses  of  J  fluidounce, 
largely  diluted,  and,  when  dispensed,  should  be  freshly  prepared. 


Ferri  et  Ammonii  Citras,  U.  S.  P.     ( Citrate  of  Iron  and  Ammonium. 

Ammonio- Ferric  Citrate.) 

Solution  of  citrate  of  iron,  three  parts 3 

Water  of  ammonia,  one  part 1 

INIix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia,  evap- 
orate the  mixture  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to 
the  consistence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when 
dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles  in  a  dark  place. 

Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  damp  air, 
odorless,  having  a  saline,  mildly  ferruginous  taste,  and  a  neutral  reaction. 
Readily  and  wholly  soluble  in  water;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar, 
and,  finally,  leaves  a  residue  amounting  to  about  25  per  cent,  of  the 
original  weight,  which  should  not  have  an  alkaline  reaction  (absence  of 
fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker,  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
affords  a  brown-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution  is 
acidulated  with  hydrochloric  acid  (difference  from  citrate  of  iron).  If 
a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with  an  excess 
of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
mth  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to 
boiling,  a  white  granular  precipitate  will  be  produced. 
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Si/nip  of  PJioxphatc  of  Iron  and  Ammonium.     (Joseph  Roberts.) 

Take  of  Sulphate  of  iron 278  grains. 

riiosphato  of  sodium 3.')'.)       " 

(.Jhicial  pliosplioric  acid 3%       " 

Liquor  ainmonise Sufficient. 

Sugar     .........  5^  ounces. 

^Vater SulHcient. 

Dissolve  tlie  pliosphate  of  sodium  and  tlie  sulphate  of  iron  separatelv. 
Mix  the  solntions,and  wash  the  resulting  precipitate  of  phosphate  of  iron. 
Then  to  one-half  the  ]>linsj)horie  aeid,  dis.solved  in  1  ounce  of  water,  add 
Avatcr  of  ammonia  until  it  i'^  saturated.  To  the  other  half  of  the  pho.><- 
])lioi'ic  ac-id,  dissolved  in  a  like  quantity  of  water,  add  the  moist  })hos- 
piiatc^  of  iron,  and  dissolve  hy  a  *^entle  heat;  then  add  the  solution  of 
phosphate  of  ammonium  and  the  sugar,  and  evaporate  to  7  fluidounees. 
This  prej)aration  contains  4}  grains  of  phosphate  of  iron,  4J  grains  of 
]ihos]ihate  of  ammonium,  and  S}  grains  of  phosphoric  acid,  to  a  flui- 
drachm  or  tea.-^poonful. 

It  is  remarkable  for  holding  the  ferruginous  phosphate  permanently 
in  perfect  solution.     The  dose  is  a  tea;?poonful  or  less. 

Fcrri  et  Ammonli  Sulphas,  U.  S.  P.  {Sulphate  of  Iron  and  Ammonium. 
i\{'SU^\{SO,)^2-^ll.p  =  dUS.S.)  {Ammonio-Ferric  Sulphate.  Am- 
monio- Ferric  Alum.) 

Sulphate  of  iron  and  ammonium  should  be  kept  in  well-stopped 
bottles. 

Take  of  Solution  of  tersulphate  of  iron     .         ,        .2  pints. 

Sulphate  of  aninioniuni        .        .        .         .     4'V  troyounces. 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling-point,  add  the 
sulphate  of  ammonium,  stirring  until  it  is  dissolved,  and  set  the  licpiid 
asidfe  to  ervstallize.  Wash  the  crystals  quickly  with  very  cold  water, 
wrap  them  in  bibulous  paper,  and  dry  them  in  the  open  air. 

Pale  violet,  octahedral  crystals,  ciHorescent  on  exposure  to  air,  odor- 
les,s,  having  an  acid,  styptic  taste,  and  a  slightly  acid  reaction.  .Soluble 
in  3  parts  of  water  at  15°  C.  (59°  F.),  and  in  0.8  part  of  boiling  water; 
in.soluble  in  alcohol.  When  stronglv  heated,  the  crv.stals  fuse,  Io.se  their 
water  of  crystallization,  swell  up,  and  finally  leave  a  ]>ale-brown  residue. 
The  aqueous  solution  of  the  salt  yields  a  blue  precipitate  Mith  test-solu- 
tion of  ferrocyanide  of  potassium.  With  solution  of  potassa  it  alfords 
a  brown-red  precipitate,  and,  if  the  mixture  be  heated,  vapor  of  ammo- 
nia is  evolved.  With  test-solution  of  chloride  of  barium  it  produces  a 
white  prccijiitate  insoiulile  in  hvdrochloric  acid. 

ii'  all  the  iron  be  [)n'ci[)itatcd  from  a  solution  of  the  salt  by  heating 
with  an  excess  of  solution  of  j)ota.ssa,  the  resulting  filtrate,  when  mixed 
and  heated  with  test-solution  of  chloride  of  ammonium  in  excess,  .should 
not  yield  a  white,  gelatinous  precipitate  (absence  of  aluminium). 

Its  peculiar  merit  consists  in  its  marked  a.stringency  without  the 
stinudating  properties  of  some  of  this  chtss  of  salts.  It  is  easily 
a.ssimilated  when  taken  internally.     Dose,  3  to  6  grains ;  while  it  con- 
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trols  excessive  discliarsres,  it  is  often  useful  in  correcting  their  cause.  It 
is,  perhaj)s,  more  employed  as  an  injection  in  leucorrlujea  than  for  any 
other  use ;  the  proportions  prescribed  for  this  purpose  may  vary  fi-oni 
^  an  ounce  to  1  ounce  to  the  pint.  It  has  a  wide  range  of  application, 
and  may  be  applied  as  alum  is  in  the  form  of  powder  diluted  with  sugar. 

Fei'ri  et  Ammonii  Tartras,  U.  S.  P.    ( Tartrate  of  Iron  and  Ammonium.) 

{Ammonio  -Ferric  Tartrate.) 

Solution  of  tersnlphate  of  iron,  ninety  parts    90 

Tartaric  acid,  sixty  parts  ,         .         .         .60 

Water  of  ammonia,  seventy-two  parts   .        .    72 

Carbonate  of  amnioniuni, 

Distilled  water. 

Water,  each, A  sufficient  quantity. 

To  the  water  of  ammonia,  previously  diluted  with  180  parts  of  cold 
water,  add,  constantly  stirring,  the  solution  of  tersulphate  of  iron,  pre- 
viously diluted  with  900  parts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the 
vessel,  and  mix  it  intimately  with  1000  parts  of  cold  water.  Again 
drain  it  on  the  strainer,  and  repeat  the  operation  once,  or  oftener,  until 
the  washings  cause  but  a  slight  cloudiness  with  test-solution  of  chloride 
of  barium.  Then  allow  the  precipitate  to  drain  completely.  Dissolve 
one-half  of  the  tartaric  acid  in  180  parts  of  distilled  water,  neutralize 
the  solution  exactly  with  carbonate  of  ammonium,  then  add  the  other 
half  of  the  tartaric  acid,  and  dissolve  by  the  application  of  a  gentle 
heat.  Then,  while  continuing  the  heat,  which  should  not  exceed  60°  C 
(140°  F.),  add  the  magma  of  hydrated  oxide  of  iron,  in  small  portions 
at  a  time,  until  it  is  no  longer  dissolved.  Filter  the  solution,  evaporate 
it,  at  the  before-mentioned  temperature,  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Transparent  scales,  varying  in  color  from  garnet-red  to  yellowish- 
brown,  only  slightly  deliquescent,  without  odor,  having  a  sweetish  and 
slightly  ferruginous  taste,  and  a  neutral  reaction.  Very  soluble  in  water, 
but  insoluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes 
having  the  odor  of  burnt  sugar,  and  finally  leaves  a  residue  amounting 
to  about  25  per  cent,  of  the  original  weight,  which  should  not  have  an 
alkaline  reaction  (absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
yields  a  brown-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution 
is  acidulated  Avith  hydrochloric  acid.  If  a  solution  of  the  salt  be  deprived 
of  iron,  l)y  l)oiling  with  an  excess  of  solution  of  soda,  the  concentrated 
and  cooled  filtrate,  Avhen  supersaturated  with  acetic  acid,  will  aflbrcl  a 
white,  crystalline  precipitate. 

This  is  used  for  the  same  purposes  as  the  ammonio  citrate,  and  is 
given  in  doses  of  gr.  x  to  xx. 


A 


352       MEDICINAL    PREPARATIONS    OF    TETRAD     METALS. 

Parrish'S  Compound  Syrup  of  Phosjthafc'i. 

Take  of  Protosulphate  of  iron        ....  3^. 

riiDspato  of  sodium S^'j* 

IMiDsphate  of  Ciilciiiin         ....  S'^'J* 

I'liosphoric  acid,  glacial     ....  5xx. 

("arltonate  of  sodium  ....  ^ij. 

C'arl)onato  of  potassium     •         •         .         .  5j- 
!Muriatic  acid, 

Water  of  ammonia,  of  each      .         .         .  Sufficient. 

I'owdered  cochineal 5ii- 

Water Sulhcient. 

Sugar ft.ij  .^viij,  offic. 

Orange-flower  water f,\j. 

Dissolve  the  .sulpliate  of  iron  in  toij  of  boilin*;  water,  and  tlie  i)h()s- 
j)hate  of  sodium  in  f^iv  of  boiling  water.  Mix  the  solutions,  and  wa.>^h 
the  precipitated  phosphate  of  iron  till  the  wa.shin*:^  are  tjisteless.  Di.s- 
.solve  the  phosphate  of  calcimn  in  4  fluidounces  of  boilinii;  water  with 
sutlicient  muriatic  aciil  to  make  a  clear  solution;  when  cool  precipitate 
it  with  water  of  ammonia,  and  wash  the  precipitate. 

To  the  freshly-precipitated  ])hosphates,  as  thas  prepared,  add  the 
phospliorie  acid  previously  dissolved  in  water ;  when  clear  add  the  car- 
bonates of  sodium  and  potassium,  ])reviously  dissolved  in  M'ater,  and 
mui-iatic  acid  to  dissolve  any  ])rccipitate.  Now  dilute  with  water  till  it 
reaches  the  measure  of  22  fiuidounces,  add  the  sugar,  and  towards  the 
last,  the  cochineal ;  dissolve  by  the  aid  of  heat,  strain,  and  when  cool 
add  the  oranw-flower  water. 

As  thiLs  made,  each  teaspoonful  contains  about  2  J  grains  of  phos- 
phate of  calcium,  1  grain  of  phosphate  of  iron,  with  fractions  of  a 
grain  of  phosphates  of  sodium  and  potassium,  besides  free  phosphoric 
and  hydrochloric  acids.  The  solution  is  perfect,  the  ta.ste  agrecal)ly 
acid,  and  the  flavor  plea.^ant.  The  disposition  to  precipitate  a  bulky 
sediment  of  the  insoluble  phosj)hates  is  one  of  the  greatest  annoyances 
in  this  preparation,  when  made  on  a  large  scale,  and  can  be  obviated 
best  by  substituting  hydrochloric  acid  for  a  suitable  portion  of  the  pho.s- 
phoric  acid  used,  taking  care  to  .separate  the  liipiid  into  two  jiortions, 
and  adding  the  carbonate  of  sodium  and  pota.<sium  to  that  consisting 
exclusively  of  the  phosphoric  acid  solution,  lest  portions  of  chloride  of 
sodium  and  chloride  of  potassium  should  be  formed  and  contaminate 
the  restdting  solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixtiu'c  of  the  monobasic,  bibasic,  and  tribasic  acids,  as  described 
under  that  head,  and  always  being  contiuninated  with  earthy  phosphates, 
there  is  .some  uncertainty  about  the  proportions  to  be  em])loyed  in  the 
above  formula.  These  considerations  have  induced  the  trial  of  a 
method  by  (l(juble  decomposition,  which  should  always  furnish  a  uni- 
form strength  of  acid  from  a  cheap  and  accessible  source. 

E.  Scheffer,  of  Louisville,  Ky.,  has  ])ro])osed  to  take  49.25  drachms 
of  ])hosj)hate  of  calcium,  34.125  monohydrated  sul])huric  acid,  diluted 
witli  three  times  its  Aveight  of  water,  put  them  in  a  thin  dish  and  heat 
on  a  water-bath  for  half  a  day.  By  this  process  only  37.25  drachms 
of  phosphate  of  lime  will  be  decomposed  by  the  sulphiu'ic  acid,  which 
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combines  with  the  lime  of  these  37.25  drachms  to  form  sulphate  of 
calcium,  A\hile  tlie  phosphoric  acid  is  set  free  and  holds  the  other  12 
drachms  of  j)hosphate  of  calcium  in  solution.  After  it  has  cooled,  the 
magma  is  pressed,  macerated  with  fresh  water,  and  again  pre&sed,  and 
the  liquid  evaporated,  if  necessary,  to  20  fluidounces,  cooled,  and  filtered. 
The  phosphate  of  iron  and  carbonates  of  potassimn  and  sodium  are 
now  added  as  in  my  own  recipe,  and  the  whole  made  into  a  svrup 
secundum  artem. 

The  washing  of  the  precipitated  sulphate  of  calcium  Ls  best  performed 
in  a  funnel,  the  water  being  thrown  upon  the  middle  in  a  kind  of 
reser\'oir  formed  by  raising  the  precipitate  on  the  sides  of  the  funnel ; 
tlie  last  portions  are  collected  separately  and  evaporated  until,  with  the 
stronger  portion,  they  have  the  desired  measure. 

Dr.  Joseph  G.  Richardson,  of  Philadelphia,  has  proposed  to  use 
citric  acid  as  the  solvent  for  phosphates  in  the  compound  syrup ;  this 
substitution,  though  probably  modifying  the  therapeutic  properties  of 
the  preparation,  furnishes  it  in  a  very  agreeable  form.  His  recipe  from 
the  American  Journal  of  Pharmacy,  vol.  xxx.,  p.  19,  was  published  in 
the  second  edition  of  this  work. 

Under  the  name  of  chemical  food  this  preparation  has  attained  a  wide 
popularity  with  the  medical  profession  both  in  this  country  and  Great 
Britain. 

The  excess  of  acid,  though  in  a  few  cases  disagreeing  with  the  stomach, 
LS  perhaps  generally  useful  in  promoting  the  efficiency  of  the  medicine, 
as  a  tonic  to  the  digestive  function.  It  may  be  avoided  when  objection- 
able by  presenting  the  insoluljle  phosphates  in  a  hydrated  forni,  as  sug- 
gested by  Prof.  Procter,  thas : — 

Syrup  of  the  Undissolved  Phosphates. 

Take  of  Ferrous  sulphate  crj-st S^j- 

Calcii  chloride  cryst 5is3. 

Sodii  phosphate  cryst 3vii. 

Syrup  of  ginger, 

Distilled  water,  of  each fgiv. 

Triturate  the  chloride  of  calcium  with,  the  phosphate  of  sodium  and 
3  fluidounces  of  the  water,  till  the  decomposition  is  complete  and  a 
smooth  mixture  is  obtained,  then  add  the  syrup  and  finally  the  sulphate 
of  iron,  previously  dissolved  in  a  fluidoimce  of  the  water.  The  residt- 
ing  mixture  consists  of  the  hydi-atcd  phosphates  of  iron  and  calcium, 
■with  about  2  drachms  of  sulphate  of  sodium  and  a  little  common  salt, 
the  whole  suspended  and  rendered  palatable  by  the  syrup. 

Ferri  et  Magnesia  Citras. 

It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dissolving 
freshly  precipitated  sesquioxide  of  iron  in  citric  acid,  saturating  mth 
carbonate  of  magnesium  and  evaporating.  It  has  a  sweetish,  slightly 
ferruginous  taste,  and  is  soluble  in  water.  It  is  used  in  some  cases  as  a 
mild  chalybeate,  which  is  easily  assimilated,  and  is  given  in  doses  of 
from  3  to  12  grains. 
23 
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/('/•/•/  d  PoUixsii  Turtruit,  U.  S.  1'.      {^Tartrate  of  Iron  and  Pohissiuvi.) 

( Pofasftio- Ferric  Tartrate. ) 

Solution  of  tersulpliate  of  iron,  twelve  parts  .   li* 

Bitartnite  of  potassium.  t"onr  |)arts    .  .4 

Distilleil  water,  thirty-two  i)arts         .  .   ',V2 

Water  of  anunonia, 

Water,  each V  .sufficient  quantity. 

To  10  parts  of  water  of  anunonia,  diluted  witli  2(>  parts  of  t^jld  water, 
add,  constantly  stirrino;,  the  solution  of  tei-sidjjhate  of  iron,  previoasly 
dilutc<l  with  100  })art.s  of  cold  water.  Pom-  the  whole  on  a  Met  nuislin 
strainer,  allow  the  j)reci]Mtate  to  drain,  then  return  it  to  the  ve.s,sel  and 
mix  it  intimately  with  120  j)arts  ol"  cold  water.  A^ain  drain  it  on  the 
strainer,  and  repeat  the  operation  once,  or  ofttnier,  until  the  washin<ii;s 
produce  hut  a  slight  eloudiness  with  test-solution  of  chloride  of  barium. 
Put  the  drained  precij)itate  into  a  stoneware  or  porcelain  ves.sel,  add  to 
it  32  parts  of  di.stilled  water,  heat  the  mixtnre,  on  a  water-bath,  to  a 
temj)erature  not  exceediui;-  G0°  C  (140°  F.),  add  the  bitartrate  of  jiotas- 
sinm,  and  stir  until  the  hvdrated  oxide  of  iron  is  dissolved.  Filter 
while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty-foin- 
hours;  then  stir  it  well  with  a  porcelain  or  <^la.ss  spatida,  .so  that  the 
precipitate  which  has  formed  in  it  may  be  thoroughly  incorporated  with 
the  licpiid.  Xow  add,  very  cautiously,  ju.st  enough  water  of  ammonia 
to  dissolve  the  ])recij)itate,  evaporate  the  .solution,  in  a  porcelain  vessel, 
to  the  consistence  of  thick  syrup,  and  spread  it  on  ])lates  of  glass,  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  })roduct  in  well-stoppc<l  bottles,  in  a  dark  place. 

The  reaction  in  this  ca.se  is  very  simple,  but  it  is  well  to  explain  it, 
a.s  the  student  will  notice  that  there  are  other  preparations  made  in  a 
similar  manner  ;  the  feiTic  oxide  neutralizes  one  molecule  of  tartrate 
acid  and  forms  the  double  salt  of  iron  and  pota.ssium. 

Transparent,  garnet-red  scales,  (^nly  slightly  deli(}uescent,  without  odor, 
having  a  sweetish,  slightly  ferruginous  taste,  and  a  neutral  reaction. 
Very  soluble  in  water,  but  ins(»luble  in  alcohol.  When  strongly  heated, 
the  salt  emits  fumes  having  the  otlor  of  burnt  sugar,  and  iinally  leaves 
a  dark-brown  re>idne,  having  a  strongly  alkaline  rea<'tiou  and  cHervesc- 
ing  with  acids. 

The  aqueoiLS  solntion  of  the  .salt  is  not  precipitated,  but  is  rendertnl 
darker  by  water  of  ammonia.  If  heated  with  solution  of  [)otass;i,  it 
atfords  a  brown-red  precij)itate,  and  a  slight  odor  of  anunonia  is  evolved. 
On  adding  te.st-solution  of  ferrocyanide  of  potiussium  to  an  a(pieoiis 
solution  of  the  .salt,  no  blue  c»Uor  or  precipitate  is  pnKliiced,  unless  the 
.solution  is  acidulated  with  hydrochloric  acid.  If  a  .solution  of  the  salt 
be  deprived  of  its  iron  l)v  boiling  with  an  excess  of  solution  of  scnla, 
the  ••onceutrated  and  cooled  liltrate,  when  supensatni'ated  with  acetic  acid, 
will  afford  a  white,  crystalline  ])reoipitate. 

Its  astringency  is  nnich  less  than  that  of  the  ferruginous  preparations 
generallv,  and  its  stinudating  influence  less  oln'ious.  From  its  slight 
ta.ste  and  ready  .solubility,  it  is  (»ne  of  the  best  )>i*eparations  for  children. 
Dose,  gr.  x  to  xx. 
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Ferri  d  Qnliiiiue  Citras,  U.  S.  P.      {Citrate  of  Iron  and  Quinine.) 
{Ferri  et  Quinice  Citras,  Phai*m.,  1870.) 

Citrate  of  iron,  eighty-eight  parts 88 

Quinine,  dried  at  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight, 

twelve  parts 12 

Distilled  water,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

Dissolve  the  citrate  of  iron  in  160  parts  of  distilled  water,  by  heating 
on  a  -Nvater-bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.).  To 
this  solution  add  the  quinine,  and  stir  constantly  until  it  is  dissolved. 
La.stly,  evaporate  the  solution,  at  a  temperature  not  exceeding  60°  C. 
(140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glans, 
so  that,  ^vhen  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  l)ottles  in  a  dark  place. 

Transparent,  thin  scales,  varying  in  color  from  reddish-brown  to  }'el- 
lowish-brown,  slowly  deliquescent  on  exposure  to  air,  odorless,  having  a 
l)itter  and  mildly  ferruginous  taste,  and  a  slightly  acid  reaction.  SIoaaIv, 
but  wholly,  soluble  in  cold  water,  more  readily  so  in  hot  water,  and  Init 
slightly  soluble  in  alcohol.  A\  hen  strongly  heated,  the  salt  emits  fumes 
having  the  odor  of  l)urnt  sugar,  and,  finally,  leaves  a  residue  which  should 
not  have  an  alkaline  reaction  (absence  of  fixed  alkalies).  On  supersat- 
urating the  acpieous  solution  of  the  salt  with  a  slight  excess  of  water  of 
anunouia,  the  coloi"  of  the  liquid  is  deepened,  and  a  white  curdy  precip- 
itate is  thrown  down,  which  is  soluble  in  ether,  and  answers  to  the  reac- 
tions of  quinine  (see  Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrcKyanide  of  potassium,  does  not  produce 
a  blue  (rolor  or  precipitate  unless  it  is  acidulated  with  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white  granular  precipitate  will  be  produced.  On  heating  the 
solution  of  the  salt  with  potassa,  no  va])or  of  ammonia  should  be 
evolved. 

The  salt  contains  12  per  cent,  of  dry  quinine.  It  niay  be  assayed  as 
follows :  Dissolve  4  gm.  of  the  scales  in  .30  c.c.  of  water,  in  a  capsule, 
with  the  aid  of  heat.  Cool,  and  transfer  the  solution  tf)  a  glass  sepa- 
rator, rinsing  the  capsule ;  add  an  aqueous  solution  of  0.5  gm.  of 
tartaric  acid,  and  then  solution  of  soda  in  decided  excess.  Extract  the 
alkaloid  by  agitating  the  mixtiu'e  with  four  successive  portions  of  chlo- 
roform, each  of  15  c.c.  Separate  the  chloroff>rmic  layers,  mix  them, 
evaporate  them  in  a  weighed  capsule,  on  a  water-bath,  and  thy  the 
residue  at  a  temj)crature  of  100°  C.  (212°  F.).  It  should  weigh 
0.48  gm. 

This  preparation  is  one  of  the  most  popular  of  the  iron  tonies,  and, 
when  containing  the  full  projiortion  of  quinine,  is  deservedly  so.  Much 
of  the  commercial  salt  is  far  below  the  stiuidard,  and  every  apothecary 
should  be  particular  as  to  the  (piality  of  the  article  he  dispenses.  The 
dose  is  gr.  ij  to  gr.  v. 
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Liquor  Fern  et  Qtdninn   (^itraiis,  U.  S.  P.    (Solution  of  Citrate  of  Iron 

and  Quinine.) 

Citrate  of  iron  and  arnmonium,  sixty-five  parts    .         .        .         .65 
Quinine,  dried  at  100°  C.  {'IW  F.),  until  it  ceases  to  lose  weight, 

twelve  parts 12 

Citric  acid,  twenty-eight  parts 28 

Alcohol,  thirty  parts 30 

Distilled  water,  a  sufficient  quantity 


To  make  two  hundred  parts 200 

Dissolve  tlie  citrate  of  iron  and  amnioniuni  in  200  parts  of  distilled 
■water,  contained  in  a  tared  porcelain  capsule,  heat  the  soluti(^n  to  60°  C. 
(140°  F.)  on  a  Avater-bath,  add  the  citric  acid,  and,  when  it  is  dissolved, 
add  the  quinine,  stirring  the  mixture  until  a  i)erfect  solution  has  l)een 
obtained.  Evaporate  this  to  160  jiarts,  allow  it  to  cool,  add  tlic  alco- 
hol, and  finally  enough  distilletl  water  to  make  the  solution  Mcigh  200 
parts. 

A  dark  greenish-yellow  to  yellowish-brown  liquid,  ti-ansparent  in  thin 
layers,  odorless,  liaviug  a  bitter  and  mildly  ferruginous  taste,  and  slightly 
acid  reaction.  On  supci*satnrating  tlie  dihited  solution  with  a  slight  ex- 
cess of  ammonia,  the  color  of  the  liquid  is  deepened,  and  a  Mhite,  curdy 
precipitate  is  thrown  down,  which  is  soluble  in  ether,  and  answers  to  the 
reaction  of  quinine  (see  Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrooyanide  of  potassium,  does  n<^t  produce 
u  blue  color,  or  precij>itate,  unless  it  is  acidulated  with  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  ])reeipitated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  lx)il- 
ing,  a  white  granular  precipitate  is  produced.  On  heating  the  solution 
with  potassa,  vapor  of  ammonia  is  evolved. 

Tlie  solution  contains  6  per  cent,  of  quinine.  It  may  be  assayed  as 
follows :  Dilute  8  gm.  of  the  solution  with  water  to  30  c.c. ;  introduce 
it,  with  any  rinsings,  into  a  glass  separator,  add  an  aqueoas  solution  of 
0.5  gm.  of  tartaric  acid,  and  then  solution  of  soda  in  decided  excess. 
Extract  the  alkaloid  by  agitating  the  mixture  with  four  successive  por- 
tions of  chloroform,  each  of  15  c.c.  Separate  the  chloroformic  layers, 
mix  them,  evaporate  them  in  a  weighed  caj^sule,  on  a  water-bath,  and 
dry  the  residue  at  a  temperature  of  100°  C.  (212°  F.).  It  should  weigh 
0.48  gm. 

Tliis  is  a  new  preparation  of  the  Pharmacopoeia  of  1880,  and  one 
that  is  not  used  except  in  the  preparation  of  bitter  wine  of  iron.  It 
seems  to  us  useless  to  make  both  the  salt  and  soluti(^n  of  iron  and  qui- 
nine officinal,  as  one  would  certainly  answer  the  limited  use  of  both. 
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Syrupus  Ferri  Quinince  et  fifrychnincn  Phosphatum,  U.  S.  P.  {Syrup 
of  the  Phosphates  of  Iron,  Quinine,  and  iStrychnine.) 

Phosphate  of  iron,  one  hundred  and  thirty-three  parts  .         .  133 

Quinine,  one  hundred  and  thirty-three  parts   ....  133 

Strychnine,  fom-  parts 4 

riiosphoric  acid,  eight  hundred  parts 800 

Sugar,  in  coarse  powder,  six  thousand  parts     ....  6000 
Distilled  water,  a  sufficient  quantity 


To  make  ten  thousand  parts 


10000 


Add  the  pho.^pliate  of  iron  to  2500  parts  of  dLstillcd  Avater,  in  a 
tared  bottle  large  enough  to  hold  the  finished  syrup,  and  agitate  fre- 
quently until  the  salt  is  dissolved.  Having  added  the  phosphoric  acid 
to  the  solution,  triturate  the  quinine  and  strychnine  gradually  with  the 
mixture,  in  a  mortar,  until  they  are  dissolved,  then  return  the  solution 
to  the  bottle,  and  add  enough  distilled  Mater  to  make  the  liquid  weigh 
4000  parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without 
heat,  and  filter  through  paper. 

Keep  the  syrup  in  small,  well-stopped  vials,  in  a  cool  and  dark  place. 

Dose,  foj. 

Ferri  et  Quinince  Sulphas. 


Take  of  Sulphate  of  iron 
Sul}}huric  acid  . 
Nitric  acid 
Water 


125  grains. 
14  minims. 

25  minims,  or  sufficient. 
A  sufficient  quantity. 


Dissolve  the  sulphate  of  iron  with  the  sulphuric  acid  in  the  water 
and  boil  it,  adding  the  nitric  acid  gradually,  till  it  ceases  to  produce  a 
dark  color ;  when  cold,  add — 

Sulphate  of  quinine ....       1  troyounce 

in  water,  with  sufficient  sulphuric  acid  to  form  a  solution ;  set  this 
aside  that  crystals  may  form,  which  may  require  several  months. 

It  is  in  colorless  octohedrons  of  strongly  ferruginous  taste,  and  nearly 
insoluble  in  water. 

The  salt  combines  the  virtues  of  iron  and  quinine,  and  may  be  pre- 
scribed in  doses  of  from  1  to  5  grains.  It  is  stated  to  be  more  astringent 
than  the  citrates  of  these  bases,  and  perhaps  does  not  poasess  advantages 
to  compensate  for  its  great  cost. 

Ferri  et  Strychnince  Citras,  U.  S.  P.     ( Citrate  of  Iron  and  Strychnine.) 
{Ferri  et  Strychnice  Citras,  Pharm.,  1870.) 


Citrate  of  iron  and  ammonium,  ninety-eight  parts 

Strj'chnine,  one  part 

Citric  acid,  one  part 

Distilled  water,  one  hundred  and  twenty  parts    . 


98 
1 
1 

120 

100 


To  make  one  hundred  parts 

/. 
Dissolve  the  citrate  of  iron  and  ammonium  in  100  parts  of  distilled 
water,  and  the  strychnine,  together  with  the  citric  acid,  in  20  parts  of 
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(listillc'il  water.  Mix  tli(>  two  solntioiis,  tvnporato  the  niixtuiv,  hv 
iiK'ansoi'a  wator-halli,  at  a  teiinteratiiiv  lutt  cxcrotliiij:;  ()(»°C(14()^  F.), 
to  the  consistence  of  syrup,  and  spread  it  on  phites  of  ^Ulss,  s(»  that, 
when  dry,  tlie  salt  may  be  obtained  in  scales. 

Keep  tlie  pHnlnct  in  W('ll-st()])p('(l  bottles,  in  a  dark  ])la('e. 

Transparent,  ij^arnet-red  seaU's,  deli(jnescent  on  exposure  to  air,  odor- 
less, haviuji:  a  bitter  and  sli*>htly  ferruginous  taste,  and  a  slightly  acid 
reaction.  Readily  and  wholly  soluble  in  water,  and  but  slightly  soluble 
in  alcohol.  When  strongly  heated,  the  salt  emits  finnes  having  the 
odor  of  burnt  sugar,  and  fin;dly  leaves  a  residue  which  should  not  have 
an  alkaline  reaction  (^lixed  alkalies).  On  heating  the  atpieous  solution 
of  the  salt  with  solution  of  potassa,  a  brown-red  precipitate  is  pnMluced 
and  vapor  of  ammonia  is  evolved.  If  1  gni.  of  the  salt  be  dissolved 
in  4  c.c.  of  water  in  a  small  test-tube,  then  1  c.c.  of  soluti<tn  of  ])otass:i 
added,  and  the  mixture  shaken  with  2  c.c.  of  chloroform,  the  residue 
left  on  evaporating  the  chloroform  will  answer  to  the  reactions  ol" 
strychnine  (see  Sfri/cJnuna).  On  adding  test-solution  of  ferrocyanide 
of  pota.ssium  to  a  dilute  aqueous  solution  of  the  salt,  no  blue  color  or 
precipitate  is  produced  unless  the  solution  is  acidulated  with  hydrochlorii- 
acid.  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate 
precipitated  with  test-solution  of  chloride  of  calcium,  and  the  new 
filtrate  heated  to  boiling,  a  white,  granular  ])recii)itate  will  be  ])ro- 
duced. 

The  salt  contains  1  per  cent,  of  strychnine. 

It  is  used  in  atonic  dyspepsia,  chorea,  and  suppressed  menstruation 
in  doses  of  3  to  5  grains. 

Ferri  et  Zinci  Citras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  begins  to 
precipitate  an  insoluble  salt  before  the  point  of  saturation  is  attained  ; 
this  i)recipitate  being  collected  before  it  contains  an  excess  of  carbonate, 
and  ammonia  and  citrate  of  iron  added,  a  dark-green  solution  is  formed, 
Avhieh,  concentrated  and  dried  on  glass,  gives  brownish-green  scales, 
very  soluble  in  water.  The  quantity  of  citrate  of  iron  may  be  varied 
from  the  equivalent  proportions  to  4  parts  of  citrate  of  iron  and  1  ol' 
citrate  of  zinc,  with  a  similar  product.  The  latter  proportion  exists  in 
the  "modified  wine  of  iron,"  of  which  a  formida  is  given  under  the 
a])pro]iriate  head. 

Dose  of  the  double  citrate,  1  to  3  grains. 

Ferri  Ferrocyanklum.     {Ferrocyanide  of  Iron.     Prussian  Blue. 

Fe.Fty.,.) 

Obtained  by  a  double  reaction  ensuing  u])on  mixture  of  solutions  of 
ferrocyanide  of  ])otassium  and  solution  of  tersulphate  of  iron. 

It  is  an  insipid,  inodorous  substance,  in  porous  cakes,  of  a  rich  velvety- 
blue  color.  Insoluble  in  Avater,  alcohol,  and  diluted  mineral  acids; 
diluted  muriati(^  acid  after  boiling  on  it  should  yield  no  precipitate  on 
the  addition  of  ammonia  ;  alkalies  deeoiiqiose  it,  leaving  sescpiioxide  of 


H  YPOPHOSPHITES    OF     IRON.  359 

iron,  and  dissolving  au  alkaline  ferrocyanide.  Red  oxide  of  uiereurv, 
boiled  with  Pi'ussian  blue,  affords  the  solul)le  cyanide  of  mercuiy,  with 
an  insoluble  mixture  of  oxide  and  cyanide  of  iron. 

Tonic  and  sedative.  It  has  been  recommended  in  intermittent 
and  remittent  fever;  also  in  ej^ilepsy  and  facial  neuralu'ia.     Dose,  grs. 

V  to  XV, 

Hydrocyanate  of  iron  is  the  name  given  to  a  preparation  manufactured 
and  sold  by  Tilden  &  Co.  It  appears  to  be  a  mixed  compound  of  the 
ferrocyanide  of  potassium  and  ferrocyanide  of  iron,  probably  made  by 
adding  an  excess  of  cyanide  of  potassium  to  protosulphate  of  iron  in 
solution,  and  either  omitting  washing  it,  or  washing  imperfectly.  The 
dose  is  smaller  than  the  foregoing;  h  grain  to  1  grain. 

An  accident  resulting  fatally  is  said  to  have  occurred  by  the  substitu- 
tion of  this  for  the  official  ferrocyanide. 

Liquor  Ferri  Hyperchloratis.     {Solution  of  Perchlo'ratt  of  Iron.) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on  ac- 
count of  the  large  quantity'  of  oxygen  it  contains.  It  is  prepared  by 
dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid  is  ob- 
tained by  distilling  from  perchlorate  of  potassium  and  sulphuric  acid, 
or  by  the  decomposition  of  the  perchlorate  with  fluosilicic  acid.  (See 
Works  on  Cheraistry.)  The  solution  contains  FeaHClO,.  It  is  given 
in  mucilaginous  li(|uids,  in  doses  of  about  10  drops. 

Ferri  Hypophosphis,  U.  S.  P.  (Hypo-phosphite  of  Iron.  YcJ,VL^O.^f^  = 

501.8.)     {Ferric  Hypojihosphite.) 

A  white  or  grayish-white  powder,  permanent  in  the  air,  odorless  and 
nearly  tasteless,  only  slightly  soluble  in  water,  more  readily  so  in  pres- 
ence of  hypophosphorous  acid,  freely  solul)le  in  hydrochloric  acid  or  in 
solution  of  citrate  of  sodium,  forming  with  the  latter  a  green  solution. 
AVhen  .strongly  heated  in  a  dry  test-tube,  the  salt  evolves  a  sponta- 
neously inflammable  gas  (phosphoretted  hydrogen),  and,  on  ignition, 
leaves  behind  ferric  pyrophosphate.  The  salt  is  readily  oxidized  by 
nitric  acid  or  other  oxidizing  agents.  It  should  be  completely  soluble 
in  acetic  acid  (absence  of  ferric  phosphate).  This  solution,  when  mixed 
^^•ith  test-solution  of  oxalate  of  ammonium,  should  not  afford  a  white 
precipitate  soluble  in  hydrochloric  acid  (absence  of  calcium), 

Hyjyophosphites  of  Iron. 

There  are  two  hypophos})hites  of  iron  in  use  in  the  preparations  which 
follow,  hypophosphite  of  sesquioxide  (ferric  hypophosphite),  Fe2(Il2PC\,  i,-, 
as  suggested  by  Prof.  Procter,  and  hypophosphite  of  protoxide  (ferrous 
hypophosphite),  Fe2HP02,  proposed  by  W.  S,  Thompson,  of  Balti- 
more, The  first  named  is  prepared  by  precipitating  a  solution  of 
hypophosj)hite  of  sodium  or  ammonium  Avith  solution  of  sesquisul- 
phate  of  iron.     It   is  necessaiy  to  avoid  the  presence  of  an  alkaline 
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earbonato,  or  the  prcfipitato  will  ho  contain inatod  willi  IVec  so8(}uioxiclc 
of  h*on.  Ai'tor  Avashiiiii;  tlie  sjjohitinoiLs  precipitate  thrown  down  hy  the 
mixe<l  liijuids,  which  must  be  chme  with  care,  as  in  this  state  it  is  sohi- 
\)\c,  it  may  be  dried  into  tin  amorphous,  titstek'ss  white  powder,  freelv 
sohible  in  hych'ochloric  anil  hypo[thosphorou.s  acids. 

The  hypopliosphite  of  protoxide  of  iron  is  present  in  two  of  the 
syrups  for  which  recipes  are  ^iven  below,  and  is  recomnieiuh-d  in  tliis 
form  of  preparation  by  beiuLj;  more  permanent  than  the  scstpiisalt,  wliich, 
as  observed  by  W.  S.  T]iomj)son,  continually  tends  to  pass  into  proto- 
salt  iu  saccharine  solution;  the  proto-Sidt  is  also  more  soluble;  it  is,  I 
believe,  not  met  with  iu  couimcree  iu  u  solid  form. 


Syrup  of  IIt/pophosphite*of  Iron.     {Containing  Ferrous  Hijpophosphile.) 

Take  of  Protosulphate  of  iron  .         .  185  grains. 

Carbonate  of  sodiuni       .         .         .  240       " 

Hypophospborous  acid  (sp.  gr.  1.036)  SI  ounces. 

Water        ......  A  surticient  quantity. 

Sugar 12  ounces. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium,  each  sepa- 
rately, in  4  fluidounces  of  water,  and  mix  the  solutions.  AVash  the  pre- 
cipitated carbonate  of  iron  thoroughly  with  sweetened  water,  and  di-ain 
it  on  a  nm.slin  filter;  then  tran.^fer  to  a  dish,  add  a  small  portion  of 
water,  heat  gently,  adding  hypo])ho.sphorous  acid  till  it  forms  a  cleaj' 
solution;  then  add  water  till  it  reaches  8  fluidounces,  and  add  the  sugar 
and  flavor  to  taste.     The  dose  of  this  is  a  fluidrachm. 


Thompson's  Syrup  of  Ilypojjhosphites.     {Containing  Ferrous 

Hypophosph  itc.) 

Take  of  Hypophosphite  of  calcium   ....  256  grains. 

IIyj)uphosphite  of  sodium    ....  192      " 

Hypopho.sphite  of  potassium        .         .         .  128      "   ■ 

Protosulphate  of  iron,  crystallized       .         .  IS.")      " 

Carbonate  of  sodium 240      " 

Hypophosphorous  acid  (sp.  gr.  1.036j  .  3^  fl.  ounces. 

Sugar 12  ounces. 

Dis.solve  the  protosul])hate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  4  fluidounces  of  water,  and  mix  the  .solutions.  Wash  the 
precipitated  carbonate  of  iron  thoroughly  with  sweetened  water,  and 
drain  it  on  a  muslin  filter.  Having  ])laced  thesaltsof  calcium,  sodium, 
and  potassium  in  a  suitable  porcelain  dish,  'aM  about  2  fluidounces  of 
watca*  and  1  lluiiU)unce  of  hypophosphon)us  acid  ;  heat  the  mixture 
gently,  and  add  the  moist  carbonate  of  iron,  in  small  portions,  from 
time  to  time,  alternat<'ly  with  the  hyjwphosphorous  acid,  until  the  solu- 
tion is  complete!.  Add  water  enough  to  make  the  whole  measure  10 
fluidounces  ;  pour  it  into  a  bottle  containing  the  sugar  and  agitate  as 
before.  Do.sc,  a  fluidrachm.  (Jonrn.  and  Trans,  of  Maryland  College 
of  Pkarmacy,  June,  l8o-S.) 


il 
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Proctor's  Compound  Syrup  of  Hi/popihosphites.     (Containing  Ferric 

Hypophosphite.) 

Take  of  Hypophosphite  of  calcium       ....        25G  grains. 

llypophosite  of  sodium 192      " 

Hypophosphite  of  potassium  ....  128  " 
Hypophosphite  of  iron*  (recently  precipitated)  96  " 
Hypophosphorous  acid  solution     .         .   q.  s.  or  240      " 

White  sugar 9  ounces. 

Extract  of  vanilla J  ounce. 

Water A  sufficient  quantitj'. 

Dissolve  the  salts  of  calcium,  sodium,  and  potassium  in  6  ounces  of 
water ;  put  the  iron  salt  in  a  mortar,  and  gradually  add  solution  of 
hypophosphorous  acid  till  it  is  dissolved ;  to  this  add  the  solution  of  the 
other  salts,  after  it  has  been  rendered  slightly  acidulous  with  the  same 
acid,  and  then  water,  till  the  whole  measures  12  fluidounces.  Dissolve 
in  this  the  sugar,  Avitli  heat,  and  flavor  with  vanilla.  Dose,  a  fluidrachm ; 
without  flavoring,  this  syrup  is  not  unpleasant. 

Ferri  lodidum.     (Iodide  of  Iron.     Ferrous  Iodide.     Felg+Aq.) 

Take  of  Iodine gij. 

Iron  filings      .........     5j- 

Distilled  water Ojss. 

Mix  the  iodine  with  Oj  Avater,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture 
gently,  until  of  a  light-green  color.  Filter,  and  pour  upon  it  the 
remaining  Oss  of  w^ater,  boiling  hot.  Evaporate  the  filtered  liquor  at  a 
temperature  not  exceeding  212°,  in  an  iron  vessel,  to  diyness.  Keep  in 
a  closely-stopped  bottle.  One  equivalent  of  iron  is  here  made  to  unite 
directly  with  two  equivalents  of  iodine,  forming  an  iodide,  Felg.  It  is 
in  the  form  of  amorphous  ma&ses,  containing  a  small  but  variable  portion 
of  water,  exceedingly  deliquescent,  and  possessed  of  a  styptic,  chalybeate 
taste.  It  is  partially  soluble  in  water,  imparting  to  a  solution  the  odor 
and  taste  of  iodine.  By  exposure  to  the  atmosphere,  it  decomposes  into 
free  iodine  and  sesquioxide  of  iron. 

It  should  be  remembered  that  the  proportion  of  iron  in  the  iodide  is- 
small,  and  that  it  is  a  comparatively  powerful  preparation.  Dose,  gr.  j 
to  ij.  Owing  to  its  liability  to  decompose,  and  its  extraordinary  deli- 
quescence, it  has  been  omitted  from  the  late  edition  of  the  Pharmacopoeia^. 
and  is  rarely  prescribed,  except  in  the  form  of  the  syrup,  or  in  that  of 
pilulae  ferri  iodidi. 

Ferri  lodidum  Saccharatuni,  U.  S.  P.     [Saccharated  Iodide  of  Iron.) 

{Saccha'rated  Ferrous  Iodide.) 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  jDieces,  six  parts  6 

Iodine,  seventeen  parts 17 

Distilled  water,  twenty  parts 20 

Sugar  of  milk,  eighty  parts     ........  80 

♦This  quantity,  96  grains,  of  hypophosphite  of  iron  is  obtained  when  128  grains  of 
hypophosphite  of  sodium,  dissolved  in  2  ounces  of  water,  is  decomposed  with  a  slight 
excess  of  solution  of  tersulphate  of  iron,  and  the  white  precipitate  well  washed  on  a  tilter 
with  water. 
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.Mix  ihc  inm,  icidiiic,  and  distilled  watiT  in  a  tlask  (»t"  thin  jila.ss,  sliaivc 
the  mixture  iKxtisionally  until  the  reaction  ceases,  and  tlie  solution  has 
acquired  a  o^reen  color  and  lost  the  smell  of  iodine  ;  then  filter  it  throu«;h 
a  wetted  filter  into  a  pnn-elain  capsule  containing-  M)  parts  of  su^-ar  of 
luilU.  Rinse  the  flask  and  iron  w'lvv  with  a  little  distilled  water,  pass 
the  riusint!:s  throuiih  the  filter  into  the  capsule,  and  evaj)orate,  on  a 
water-bath,  constantly  stirrin;::,  until  a  dry  mass  remains.  Tnmsfer  the 
mass  (piickly  to  a  heate<l  iron  mortar  containing;  the  remainder  of  the 
suirar  of  milk,  and  reduce  the  whole  to  powdei". 

Transfer  the  j)owder  at  once  to  small,  well-dried  bottles,  Mhich  must 
be  securely  stopped,  and  kept  in  a  cool  and  dark  place. 

,\  yellowish-white  or  grayish  powder,  very  hygroscopic,  odorless, 
havinii"  a  sweetish,  ferruiiinous  taste,  and  a  slit^htlv  acid  reaction.  Sol- 
uble  in  7  parts  of  water  at  15°  C.  (oW^  F.),  forming  an  almost  clear 
solution  ;  only  partially  soluble  in  alcohol.  When  strongly  heated,  the 
compound  swells  up,  dial's,  evolves  the  wlor  of  iotline  and  of  burnt 
sugar,  and,  on  ignition,  leaves  a  residue  which  should  yield  nothing 
soluble  to  water  (absence  of  salts  of  alkalies).  The  a(|ueous  solution 
yields  a  blue  precipitate  with  test-solution  of  ferricyanide  of  ])otassiuni. 
If  mixed  with  some  gelatinized  starch,  and  afterward  with  a  little  chlo- 
rine-water, the  solution  assumes  a  deep-blue  color.  This  color  sh(»uld 
not  be  developed  in  the  aqueous  solution  by  gelatinized  starch  alone 
(absence  of  free  iodine).  Ou  mixing  an  a(jUeous  solution  of  5  gm.  of 
saccharated  iodide  of  iron  with  a  solution  of  1  gm.  of  nitmte  of  silver, 
aud  filtering,  the  filtrate  should  still  j)roduee  a  precipitate  or  cloudines.s 
with  test-solutiou  of  nitrate  of  silver  (presence  of  at  least  20  Jier  cent, 
of  ferrous  iodide). 

Si/rupus  Ferrl  lodidi,  U.  S.  P.     {Syrup  of  Iodide  of  Iron.) 

A  syrupy  li(piid  containing  10  per  cent,  of  ferrous  itxlide  [Feig  =  309. 1]. 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  twenty- 
live  parts 25 

Iodine,  eighty-two  parts .         .        82 

Sugar,  in  coarse  powder,  six  hundred  parts       ....      ()(K> 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts KXK) 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water  and  afterward  the  iodine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color  and  has  lost  the  odor  of  iodine.  Place  the  sugar 
in  a  porcelain  capsule  and  filter  tlie  solution  of  iodide  of  iron  into  the 
sugar.  Kinse  the  flask  and  iron  wire  with  90  parts  of  distilletl  water, 
and  ])ass  the  washings  through  the  filter  into  the  suu^ar.  Stir  the  mix- 
ture with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling-point  on 
a  sand-bath,  and,  having  strained  the  syrnj)  through  linen  into  a  t;ire<l 
bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000 
parts.  Lastly,  shake  the  bottle  and  transfi-r  its  contents  to  small  vials, 
which  should  be  com[)letely  filled,  securely  corked,  and  kept  in  a  place 
accessible  to  davliuht. 
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A  trausparent,  pale-green  liiniid,  odorle.ss,  having  a  sweet,  strongly 
fernigiuous  taste,  and  a  nentral  reaction.  With  test-solution  of"  ferri- 
evanide  of  potassium  it  yields  a  blue  precipitat(\  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or 
violet  color.  It  should  not  deposit  a  sediment  on  keeping  and  should 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

7.73  gm.  of  the  syrup  should  require  for  complete  precij)itation,  oO 
<:'.c.  of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10 
per  cent,  of  ferrous  iodide). 

The  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved  by 
admixture  with  syruj). 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  important 
imj)rovement,  introduced  about  the  year  1830,  'and  has  brought  this 
important  salt  ^dthin  the  reach  of  the  practitioner  in  a  very  permanent 
and  eligible  form.  Iodide  of  iron  produces  the  valuable  effects  of  the 
ferruginous  salts,  in  addition  to  those  of  iodine ;  it  is  peculiarly  applica- 
ble to  the  treatment  of  scrofulous  diseases  in  anaemic  patients,  and  is 
very  much  prescribed.  This  syrup  contains  about  7J  grains  of  salt  to 
f.")j.     Dose,  ^xx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  copper,  etc., 
and  is  incompatible  with  most  chemical  agents,  but  may  be  mixed  Avith 
the  syrups  and  fluid  extracts  of  the  vegetable  alteratives,  or,  what  is 
perhaps  better,  prescribed  in  a  separate  vial,  to  be  dropped  into  the 
syrup  at  the  time  of  taking  it. 

A  preparation  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr.  Hay's  Syrup  of  Iodide  of  Iron  ;  the  formula  is  published 
in  the  Amer.  Journ.  of  3Ied.  Sciences  for  1840,  p.  449.  It  is  made 
from  400  grains  of  iodine,  and  160  of  iron,  and  2  ounces  of  sugar  to 
fiSiv.     Dose,  niv. 

Syrup  Iodide  of  Iron,  Tasteless. — This  is  another  of  the  new  prepa- 
rations of  iron  introduced  by  J.  L.  Creuse,  and  recommended  as  a 
pleasant  substitute  for  syrup  ferri  iodide.  AVhatever  may  be  said  of 
its  virtues,  it  certainly  cannot  contain  ferroiLS  iodide,  as  will  be  evident 
from  the  formula  of  J.  P.  Remington,  given  below.  We  have  good 
reasons  to  suspect  that  at  least  part  of  tlie  ii'on  is  changed  to  a  citrate. 


Take  of  Resublimed  iodine 378.9  grains. 

Iron  wire  fcard-teeth)      ....  90         " 

Distilled  water 2  fluidounces. 

Citric  acid  (dry) 408  grains. 

Potassium  carbonate  (pure)    .         .         .  475      "      or  q.  s. 

Weigh  accurately  252.6  grains  of  the  iodine,  and  place  in  a  beaker 
or  a  flask  of  at  least  4-fluidounce  capacity' ;  then  add  to  it  the  card- 
teeth  and  ^  fluidounce  of  distilled  water,  cover  the  beaker  with  a  watch- 
glass,  and  agitate  occasionally  until  the  liquid  has  acquired  a  green  cohjr 
and  lost  the  smell  of  iodine  (care  should  be  taken  about  this  })oiut;  all 
the  iodine  should  be  in  the  state  of  a  ferrous  salt),  filter  the  liquid  from 
the  undissolved  iron,  rinse  the  iron  with  a  little  distilled  water,  pour  on 
the  filter,  and  finally  rinse  the  filter;  now  add  to  the  filtrate  the  remain- 
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ill"-  126.3  trruins  of  iodine,  and  allow  it  to  dis-solvo:  It  forms  a  rich, 
riibv-rcd  solution.  Place  406  grains  of  the  citric  acid  in  a  small  evap- 
oratinoj  dish,  add  1^  fluidounecs  of  distilled  \vatcr,  and  a))})ly  heat  until 
the  acid  dissolves  and  the  li(juid  boils;  without  reniovint;-  from  the  lire 
add,  by  small  portions,  sullieient  potassium  carbonate  to  neutralize, 
avoiding  an  excess.  If  a  slight  excess  should  happen  to  be  present, 
correct  it  by  adding  the  2  grains  of  citric  acid  reserved ;  now  pour  as 
much  of  this  solutiim  of  potassium  citrate  while  hot  into  the  red  solu- 
tion as  will  change  the  color  to  a  bright  green,  and  make  up  the  measure 
to  26  fluidounecs  with  simple  syrup.  The  finished  syrup  contains  about 
5  grains  of  the  salt  in  each  fluidrachm,  and  the  dose  would  be  from 
one-half  to  one  tciispoonful. 

Ferri  Ladas,  U.  S.  P.    {Lactate  of  Iron.  Fe(C3H,03)2.3H20  =  287.9.) 

{Ferrous  Lactate.) 

This  is  prepared  by  digesting  1  fluidounce  of  lactic  acid,  h  ounce  of 
u-on  filings,  with  1  pint  of  distilled  water,  in  an  iron  vessel  on  a  water- 
bath,  adding  distilled  water  from  time  to  time  to  preserve  the  measure. 
When  the  action  has  ceased,  filter  the  solution  into  a  porcelain  capsule, 
and  set  aside  to  crystallize.  At  the  end  of  fort}'-eight  hours  decant  the 
licpiid,  w-ash  the  crystals  with  a  little  alcohol,  and  then  dry  them  on 
bibulous  paper.  By  evaporating  the  mother-water  in  an  iron  vessel  to 
one-half,  filtering  while  hot,  and,  setting  the  liquid  aside,  more  ciystals 
may  be  obtained. 

Pale  greeuish-M'hite,  crystalline  crusts  or  grains,  permanent  in  the 
air,  odorless,  having  a  mild,  sweetish,  ferruginous  taste,  and  a  sliglitly 
acid  reaction.  Soluble  in  40  parts  of  water  at  lo°  C.  (59°  F.),  and  in 
12  parts  of  boiling  water;  almost  insolulde  in  alcohol,  but  freely  soluble 
in  solution  of  citrate  of  sodium,  yielding  a  green  solution.  When 
heated  on  platinum  foil,  the  salt  froths  up,  gives  out  thick,  white,  a(Tid 
fumes,  and  chars,  a  brown-red  residue  being  finally  left.  The  aqueous 
solution  yields  a  blue  precipitate  Avitli  test-solution  of  ferricyanide  of 
potassium.  If  the  salt  be  boiled  for  fifteen  mimites  with  nitric  acid  of 
the  sp.  gr.  1.200,  white,  granular  mucic  acid  will  be  deposited  on  cool- 
ing the  liquid.  An  aqueous  solution  of  the  salt  should  not  be  rendered 
inore  than  faintly  o})alescent  by  test-solution  of  acetate  of  lead  (limit 
of  sulphate,  citrate,  tartrate,  etc.). 

Lactate  of  iron  has  the  advantage  of  less  solubility  than  some  of  the 
other  salts,  and  hence  a  less  powerful  taste ;  it  is  regarded  as  a  snjierior 
preparation,  on  the  supposition  that  all  the  combinations  of  iron  are 
converted  into  lactates  upon  their  entrance  into  the  stomach.  It  has 
been  incor})orated  with  floin*  in  the  preparation  of  bread,  and  is  well 
ada])ted  to  the  form  of  lozenge,  of  chocolate  drops,  etc. 

I'he  lactate  has  been  found  beneficial  in  chlorosis  and  the  kindred 
forms  of  disease,  in  which  iron  is  indicated,  and  is  said  to  possess  a 
marked  influence  upon  the  appetite.  Dose,  gr.  j  to  grs.  v,  repeated  at 
suitable  intervals. 
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Liquor  Fern  Nltrafis,  U.  S.  P.    {Solution  of  Nitrate  of  Iron.) 
{Solution  of  Ferric  Nitrate.) 


A.n  aqueous  solution  of  ferric  nitrate  [Fe2(]Sr03)g  =  483.8],  containing 
about  6  per  cent,  of  the  anliydrous  salt. 

Solution  of  tersulphate  of  iron,  eighteen  parts      .         .        .        .18 
Water  of  ammonia,  fifteen  parts    .......     15 

Nitric  acid,  seven  parts 7 

Distilled  water. 

Water,  each  a  sufficient  quantity 


To  make  one  hundred  imris 100 

To  the  water  of  ammonia,  previously  diluted  with  40  parts  of  cold 
water,  add,  constantly  stirring,  the  solution  of  tersulphate  of  ii'on, 
previously  diluted  with  100  parts  of  cold  water.  Pour  the  whole  on 
a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to 
the  vessel,  and  mix  it  intimately  with  100  parts  of  cold  water.  Again 
drain  it  on  a  strainer,  and  repeat  the  operation  until  the  washings  cause 
but  a  very  slight  cloudiness  with  test-solution  of  chloride  of  barium. 
Then  allow  the  excess  of  ^vater  to  drain  off,  transfer  the  precipitate  to 
a  capacious  porcelain  dish,  and  add  the  nitric  acid,  stirring  till  a  clear 
solution  is  obtained.  Finally,  add  enough  distilled  water  to  make  the 
solution  weigh  100  parts. 

A  transparent,  amber-colored,  or  reddish  liquid,  without  odor,  having 
an  acid,  strongly  styptic  taste,  and  an  acid  reaction;  sp.  gr.  1.050.  The 
solution  aifords  a  brown-red  precipitate  with  water  of  ammonia,  and  a 
blue  precipitate  with  test-solution  of  ferrocyanide  of  jjotassium.  If  a 
clear  crystal  of  ferrous  sulphate  be  added  to  a  cooled  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  and  of  the  solution,  the  crystal 
rapidly  becomes  brown  and  surrounded  by  a  brownish-l)lack  zone. 

10  gm.  of  the  solution,  when  precipitated  by  Avater  of  ammonia  in 
excess,  yield  a  precij)itate,  which,  when  washed,  dried,  and  ignited, 
should  weigh  0.2  gm. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from  the 
bowels,  uterus,  etc.,  in  individuals  of  pale  and  feeble  constitutious.  As 
a  remedy  in  dysentery,  it  probably  has  no  superior.  A  physician  of  con- 
siderable experience  writes :  "  I  regard  it  as  much  a  specific  as  quinine 
is  for  ague."     Dose,  n^v  to  xv. 

Ferri  Oxalas,  U.  S.  P.     {Oxalate  of  Iron.     FeCgO^.Hp  =  161.9.) 

{Ferrous  Oxalate.) 

This  salt  is  made  by  dissolving  2  troyounces  of  ferrous  sulphate  in 
50  fluidouuces  of  distilled  water,  and  436  grains  of  oxalic  acid  in  15 
fluidomices  of  distilled  water.  Filter  the  solutions,  mix  them,  agitate, 
and  then  set  them  aside  till  the  precipitate  is  deijosited.  Decant  the 
■clear  liquid,  wash  till  the  washings  are  no  longer  acid,  and  dry  with  a 
gentle  heat.     Dose,  2  or  3  grains  three  times  a  day. 

A  pale-yellow,  or  lemon-yellow,  crystalline  powder,  permanent  in  the 
air,  odorless,  and  nearly  tasteless,  very  slightly  soluble  in  cold  or  hot 
water,  but  soluble  in  cold,  concentrated  hydrochloric  acid,  and  in  hot 
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•  lilutt'd  siilj)luiric  acid.  W'luii  lu'iittil  in  (•<»ntact  with  air,  it  tkromjwses 
with  a  iaiiit  coiuhustioii,  and,  on  ignition,  k-aves  a  ix'sidiie,  amounting  to 
utit  k'>>  tliaii  4J).o  ju  r  cent,  of  the  oi-iuinal  wei<;ht.  On  hoatinu;  tiic  sjih 
witli  cxci's^  ot'  tost->ohuion  ol"  carbonate  of  .sodium,  it  is  ck'coni])os(.'d, 
vicldinjj:  a  ]n'ecij)itatc,  which,  when  di.s.s()lvcd  in  dihited  hy(h'ochloric 
acid,  atlonls  a  bhic  precipitate  with  test-sohition  of  ferrieyanidc  df 
jxttassinni,  and  a  liltrate  whicii,  wjun  supeivaturated  with  acetic  acid^ 
yields,  with  test-.<ohition  of  chloritk'  of  calcium,  a  white  precij)itate  sol- 
ul)le  in  hvdrochloric  acid. 


Ferri  (Jxididn  Ili/drafuiii,  U.  S.  P.     {IL/th'afed  Oxide  of  Iron. 
Fe,(  HO),  =r  21 3.8.)     (/>/r/c  HydraU'.) 

Solution  of  tersulphate  of  iron,  ten  parts 10 

Water  of  ammonia,  eight  parts S 

^^':lter A  sufficient  quantity. 

To  the  water  of  ammonia,  ])reviously  diluted  with  20  j)arts  of  cold 
Avater.  add,  constanrly  stirrinj^,  the  solution  of  tersul))hate  of  iron,  pre- 
viously diluted  witli  1(>()  pai'ts  of  cold  water.  Pour  the  whole  on  a  wet 
nuislin  .strainer, and  allow  the  precipitate  to  drain;  then  return  it  to  tlie 
vessel,  and  mix  it  intimately  with  120  parts  of  cold  Mater.  Again  drain 
it  on  the  strainer,  and  repeat  the  operation.  I^astly,  nu'x  the  ])r(,'eipitate 
with  euouLih  cold  water  to  make  the  mixtiu'c  weiii'h  20  parts. 

When  hydrated  oxide  of  iron  is  to  be  made  in  ha.<te  for  use  as  an  anti- 
dote, the  washing  may  be  performed  more  (piiekly,  though  less  jierfeetly, 
l)y  pressing  the  strainer  forcibly  with  the  hands  until  no  more  li(|uid 
passes,  and  then  adding  enough  water  to  make  the  Avhole  weigh  about 
20  parts. 

Note. — The  ingredients  for  pre})aring  hydrated  oxide  of  iron,  as  an 
antidote,  should  always  be  kept  on  hand,  in  bottles  holding,  respectively, 
about  10  troyomices  or  300  gi'ammes  <»f  solution  of  tersulphate  of  iron, 
and  about  <S  trovounces  or  240  irrammes  of  water  of  anuuonia. 

Hydrated  oxide  of  iron,  thus  pre])ared,  is  a  brown-red  magma,  wholly 
.soluble  in  hydrochloric  acid,  without  eiferve.sceuce. 

The  do.se,  in  th(.'  form  of  magma,  is  foj  ;  as  an  antidote,  i%:^<;  every 
five  or  ten  minutes,  till  a  large  exce.^^s  has  been  given.  Should  the 
])oisoning  have  oc<'Ui'red  from  the  ii.<e  of  liipior  pota.ssii  ar.'^enitis,  it  will 
l)e  proper  to  add  a  small  quantity  of  dilute  aeetie  acid  to  the  tii'st  two  nr 
three  doses  of  the  antidote. 


Ftrri  O.vidum  Ui/drafum  cinii  Muf/ncmi,  U.  S.  P.      {Hi/drafcd  Oxide 

of  Iron  icith  Marjnesia.) 

Hraiiis.    Grrtiuines. 
."Solution  of  tersulphate  of  iron,  one  thousand  grains  .    KKX)       (l-l.tK) 
Magnesia,  one  hundred  and  fifty  grain.s  .         .      loO        lO.(K) 

Water A  suflicient  (|uantity. 

Mix  the  solution  of  tersulphate  of  iron  with  twice  its  weight  of  water, 
and  keeji  the  mixture  in  a  welI-.<toj)ped  bottle. 
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Riilj  the  magnesia  with  Mater  to  a  smooth  and  thin  mixture,  transfer 
this  to  a  bottle  capable  of  holding  32  fiuidounces  or  about  1  liter,  and 
till  it  up  with  water. 

When  the  preparation  is  wanted  for  use,  mix  the  two  liquids  by  add- 
ing the  magnesia  mixtiu-e,  gradually,  to  the  iron  solution,  and  shake 
them  together  until  a  homogeneous  mass  results. 

Xoti'. — The  diluted  solution  of  tersulphate  of  iron,  and  the  mixture 
of  magnesia  \vith  water,  should  always  be  kept  on  hand,  ready  for 
iimnediate  use. 

This  preparation  has  been  introduced  as  an  additional  meth(xl  (jf  jire- 
paring  the  hydrated  oxide  of  ii'on  for  antidotal  })urposes.  It  has  this 
advantage,  that  there  is  no  loss  of  time  in  Avashing,  and  consequently 
the  remedy  can  be  dispensed  more  quickly.  The  dose  is  the  same  as  the 
last  described  preparation. 

Ferri  Phosphas,  U.  8.  P.      {Phosphate  of  Iron.)      {Ferric  Phosphate.) 

Citrate  of  iron,  five  joarts "> 

Phosphate  of  sodium,  six  parts 0 

Distilled  water,  ten  parts 10 

Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  (jn  a 
water-bath.  To  this  solution  add  the  phosphate  of  sodium  and  stir 
constantly,  until  it  is  dissolved.  Evaporate  the  solution,  at  a  temperature 
not  exceeding  60°  C  (140°  F.),  to  the  consistence  of  thick  syrup,  and 
sjiread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  ])lace. 

Thin,  liright  green,  trans})arent  scales,  permanent  in  dry  air  when 
excluded  from  light,  but  turning  dark  on  exposure  to  light,  odorless, 
having  an  aciduhjiLs,  slightly  saline  taste,  and  a  slightly  acid  reaction. 
Freely  and  completely  soluble  in  water,  but  insoluble  in  alcohol.  Tlie 
aqueoas  solution  of  the  salt  is  rendered  blue  by  test-solution  of  ferro- 
cyanide  of  potassium,  but  does  not  yield  a  blue  })recipitate  with  this 
reagent,  unless  it  has  been  acidulated  "s^-ith  hydrochloric  acid.  When 
h(?ated  with  solution  of  ])otassa  in  excess,  a  brown-red  j^recipitate  is 
thrown  dcmai,  and  the  filtrate,  after  being  supersaturated  Avith  acetic  acid, 
yields  a  light  yellow  precipitate  with  test-solution  of  nitrate  of  silver 
(difference  from  pyrophosphate). 

100  parts  of  the  salt  represent  about  13.5  parts  of  metallic  iron. 

It  will  l)e  observed  that  this  salt  is  different  from  the  phosphate  of 
the  Pharmacopoeia  of  1870,  that  being  a  mixture  of  the  ferrous  and 
ferric  phosphates  (an  insoluble  precipitate),  while  this  is  entirely  a  fen-ic 
.salt  and  soluble. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purposes  to  which  the  feriiiginous  salts  are  applicable,  though  until  the 
recent  introduction  of  several  preparations  containing  it  in  solution,  it 
has  been  little  knoAvn  to  practitioners.     Dose,  gr.  v  to  x. 
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Ferri  Prototartras.     (Frototartrate  of  Iron.) 

Is  obtaiiRHl  l)y  (li^-ostinji;  iron  tilini2;s  in  ti  solution  of  tartaric  acid.  It 
lii  little  soluble  in  Mator,  has  a  mild  fcrrui^inous  taste,  and  contains  13 
per  cent.  (»f  water  of  crvstalli/ation.  The  dose  is  th(>  same  as  the  other 
mild  ])r('|):irations  of  iron,  and  is  used  for  similar  ])nrposcs. 

Fci'fl  ]*yrophosp}i(is,  U.  S.  P.     (Fi/ropJioiiphate  of  Iron.)     {Fo'rie 

Fyrophosphatc. ) 

Citrate  of  Iron,  nine  parts 9 

Pyrojihosphiite  of  sodium,  ten  parts 10 

Dirililled  water,  eighteen  parts 18 

Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  on  a 
water-bath.  To  this  solution  add  the  ]n'rophos|)hatc  of  sodium,  and 
stir  constantly  until  it  is  dissolved.  Evaporate  the  solution,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  thick 
syru}\,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may 
be  obtained  in  scales. 

Keep  the  product  in  \vell-sto])])ed  bottles,  in  a  dark  placje. 

Tiiin,  apple-green,  transparent  scales,  permanent  in  dry  air  when  ex- 
cluded i'roni  light,  but  turning  dark  on  exposure  to  light,  odorless,  having 
an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely 
and  completely  soluble  iu  water,  but  insoluble  in  alcohol.  The  aqueous 
solution  of  the  salt  is  rendered  blue  by  test-solution  of  fcrrocyanide  of 
potassium,  but  does  not  yield  a  blue  precipitate  >vith  this  reagent,  unless 
it  has  been  acidulated  with  hydrochloric  acid.  When  heated  with  solu- 
tion of  potassa  in  excess,  a  brown-red  precipitiite  is  thro\vn  down,  and 
the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a  white 
precipitate  with  test-solution  of  nitrate  of  silver  (difference  from  phos- 
phate). 

100  parts  of  the  salt  represent  about  11.5  parts  of  metallic  iron. 

This  salt  has  been  used  when  ferruginous  ])rci)arations  Avere  indicates! 
in  conse(pieuce  of  the  statement  of  several  French  writei-s,  that  it  was 
the  only  preparation  that  was  readily  a.ssiniilated  by  the  stomach,  and 
remarkably  well  ada})tcd  to  those  delicate  conditions  of  the  system  in 
which  iron  is  so  often  indicated.  Its  use  has  demonstrated  the  fact  that 
it  is  a  very  desirable  article,  and  has  the  merit  of  being  free  from  the 
usual  inky  taste  so  common  to  the  iron  salts.     The  dose  is  5  grains. 

Fvrri  Subcarbonas.     {Frecipitalcd  Carbonate  of  Iron.) 

This  is  no  longer  officinal,  and  as  it  is  so  common  a  remedy,  it  is 
deemed  advisabl(>  to  retain  it  in  this  place.  It  is  ]n-c]>arcd  by  decom- 
posing a  solution  of  ferrous  sulphate  with  one  of  carbonate  of  sodium ; 
after  the  precipitate  luis  subsided,  it  should  be  washed  until  the  washing 
shows  entire  freedom  from  sulphates*  It  should  be  dried  at  a  low  tem- 
perature, not  above  80°  F.,  as  the  change  which  takes  j)lace  when  the 
water  of  hydration  is  exjiolled  renders  the  carbonate  much  less  soluble. 
It  is  to  be  observed  that  the  bright-red  color  which  some  of  the  siibcar- 
bonate  has  is  owing  to  the  heat  used  in  drying  being  too  great.     Hence, 
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the  careful  pharmacist  will  not  purchase  auy  which  is  of  this  bright 
color.  As  thus  prepared,  it  is  a  mixture  of  variable  quantities  of  oxide 
and  ferrous  carbonates.  It  is  one  of  the  most  popular  of  the  chalybeate 
salts.  It  has  to  a  less  extent  the  medical  properties  attributed  to  iron 
raluced  by  hydrogen,  with  a  more  agreeable  effect  from  swallowing  it. 
It  is  not  astringent,  and  produces  little  or  no  action  upon  the  mucous 
membranes  of  the  alimentary  canal.     Dose,  gi's.  v  to  !3j. 

Liquor  Ferri  Suhsulphatis,  U.  S.  P.     (Solution  of  Subsulphate  of  Iron.) 
{Solution  of  Basia  Ferric  Sulphate.     MonseVs  Solution.) 

An  aqueous  solution  of  basic  ferric  sidphate  [Fe^O(SO^)g  =  719.6], 
containing  43.7  per  cent,  of  the  salt. 

Sulphate  of  iron,  seventy-seven  parts 77 

Sulphuric  acid,  seven  parts 7 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  one  hundred  and  fourteen  parts  ....       114 

^lix  the  sulphuric  acid  -u-ith  11  parts  of  nitric  acid  and  50  parts  of 
distilled  A^•ater  in  a  capacious  porcelain  capsule,  and,  having  heated  the 
mixture  to  the  boiling-point,  add  the  sulphate  of  iron  (one-fourth  of  it 
at  a  time),  stu-ring  after  each  addition  until  effervescence  ceases.  Should 
the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evolution  of  red 
fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to  be  evolved. 
Then  keep  the  solution  in  brisk  ebullition  until  nitrous  vapors  are  no 
longer  perceptible,  and  the  liquid  assumes  a  deep  ruby-red  tint.  Lastly, 
add  enough  distilled  water  to  make  the  solution  weigh  114  parts. 

Solution  of  subsulphate  of  iron  is  to  be  dispensed  when  solution  of 
pei'sulphate  of  iron  is  prescribed  by  the  physician. 

After  all  that  has  been  heretofore  published  on  the  preparation  of 
Monsel's  solution,  this  new  recipe  of  the  Pharmacopoeia  of  1860  com- 
mends itself  to  flivor  as  simple,  and  readily  practicable.  It  is  a  stronger 
solution  than  the  solution  of  tei*sulpliate  of  ii'on,  and  differs  from  it  in 
containing  an  excess  of  the  sesquioxide,  so  that  it  is  less  irritating,  and 
produces  its  st^'ptic  and  haemostatic  effect  without  causing  sloughing ; 
dentists  use  it  as  an  application  to  spongy  gums  and  bleeding  surfaces, 
and  to  produce  that  contraction  of  tissues  which  it  is  often  so  desirable 
to  hasten.  Perhaps  no  application  is  so  efficient  to  arrest  hemorrhage, 
or  so  useful  in  treating  bleeding  from  bone,  from  erectile  tissues,  or  from 
hemorrhoids ;  it  is  also  used  vdth  success  in  the  treatment  of  varices. 
It  is  iLsed  internally  in  a  dose  of  5  to  10  drops  for  hemorrhages,  and 
where  an  astringent  is  indicated. 

On  evaporating  the  solution  to  dryness,  the  persulphate  of  iron  is 
obtained  as  a  deliquescent  powder.  When  dried  on  plates,  it  is  difficult 
to  remove.  It  is  recommended  to  diy  it  by  artificial  heat  in  a  stove,  or, 
by  Dr.  LaAvrence  Smith  (see  Amer.  Journ.  Pharm.,  1863,  page  203),  to 
concentrate  the  solution  to  the  sp.  gr.  1.60,  and  form  it  into  shallow 
plates  from  one-quarter  to  one-sixteenth  of  an  inch  in  depth,  mixed  with 
a  little  of  the  diy  salt  previously  desiccated  and  powdered,  and  place  it 
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iK'iir  iscapin*;  steam  (a^  from  a  stoam-jaekt't)  at  a  tomiuTature  of  75°  to 
100°  F.  UiuliT  those  eircumstanees  he  fimls  the  sah  to  become  dry  and 
pulverulent  with  very  little  disposition  to  deli(|uesee.  If  jinulueed  in 
this  way  it  would,  luidouhtedly,  he  nuieh  used  :ls  a  direct  ap|)lIeatiou  in 
the  form  of  })owdcr.  It  has  a  yellow  color,  and  forms  a  clear  solution, 
on  standinjji:,  with  water. 

It  has  been  <;ivcn  iiuernally  in  the  shape  of  pills  in  doses  of  gr.  j  to  v.* 

A  dark,  reddish-brown,  almost  syrupy  lifpiid,  odorless  or  nearly  so, 
havini;  an  extremely  iU5trin<i;ent  ta^tc,  free  from  causticity,  and  an  acid 
reaction.  Sp.  gr.  1.555.  It  mixes  with  water  and  alcohol  in  all  pro- 
|)ortions,  without  decomposition.  The  diluted  solution  affords  a  brown- 
red  ]nvci]Mtate  with  water  of  ammoma,  a  blue  one  witli  test-solution  of 
ferrocyanide  of  j)ota.ssiuui,  and  a  white  one,  insoluble  in  hydrochloric 
acid,  with  test-solution  (»f  chloride  of  barium.  On  slowlv  mixiutr  2 
volumes  of  the  solution  with  1  voliune  of  troneeutrated  sulphuric  acid, 
in  a  beaker,  the  mixtui-e  separates  a  solid,  white  ma.ss  on  standing  (dif- 
ference from  tersuli)hate). 

On  adding  a  clear  crystal  of  ferrous  sulj)liate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  diluted  portion  of 
the  solution,  the  crystal  should  not  become  brown,  nor  should  there  he 
a  brownish-l)lack  zone;  developed  around  it  (al)senee  of  nitric  acid).  A 
few  drops  added  to  freshly  prepared  test-solution  of  ferricyanide  of 
potassium  should  impart  to  it  a  |)ure,  greenish-l)i'own  color,  without  a 
trace  of  blue  (absence  of  ferrous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.938  gm. 

Ferri  Sulphas,  U.  S.  P.      [Sulphate  of  Iron.      FeSo,.7H20^  277.9.) 

{Ferrous  Sulphate.) 

Sulphate  of  iron  should  be  kept  in  well-closed  vessels. 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  The 
iron  actmg  on  the  acid  liberates  its  hydrogen  one  c(|uivalent  of  the 
metal,  rc})lacing  two  of  hydrogen.  Thus :  Fe-f  I r,S( ),  =  Fe8(), -|  IL. 
The  hydrogen  liberated  may  be  collected  for  ex])eriment.  Green 
vitriol,  or  coj)peius  of  commerce,  which  is  used  in  the  arts,  is  an  im- 
pure suli)hatc,  containing  |)croxide;  it  is  prepared  irom  the  native  sul- 
phuret,  and  may  be  purilied  by  digestic^n  with  iron  and  recrystallization. 

This  is  one  of  the  cheapest  and  best  of  disinfectants,  esj)ecially  when 
mixed  with  lime,  which,  by  neutralizing  a  portion  of  the  sul])huric 
acid,  liberates  the  oxide  of  iron,  and  this,  by  its  allinity  for  additional 
oxygen,  destroys  effete  matt(!i'. 

Large,  pale  bluish-green,  monoclinic  prisms,  efflorescent  and  absorb- 
ing oxygen  on  exposure  to  air,  without  odor,  having  a  saline,  sty|)tic 
taste,  and  an  acid  reaction.  Soluble  in  1..S  j)arts  of  water  at  15°  C 
(59°  F.),  and  in  0.3  jiart  of  boiling  water  ;  insoluble  in  alcohol.  AVheu 
quickly  heated,  the  crystals  fuse.  When  slowly  heated  to  115°  C. 
(239°  F.),  they  fall  to  ])owdcr  and  lose  3<S.,S(j  per  cent,  of  their  weight 
(water  of  crystallization).     The  axjueous  solution   of  the  siilt  affords  a 
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blue  ju'ecipitate  with  test-solution  of  ferricyanide  of  potassium,  and  a 
white  {U'eeipitate,  iusohihle  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  When  acidulated  with  sulj^liuric  acid,  the  solution 
should  yield  no  colored  precipitate  (copper),  and  not  more  than  a  faint 
white  turbidity  with  hydrosulphuric  acid  (limit  of  ferric  salt). 

If  4.167  gm.  of  sulphate  of  iron  are  dissolved  in  water  acidified  with 
diluted  sulphuric  acid,  and  the  solution  treated  w4th  volumetric  solution 
of  bichromate  of  potassium,  until  a  drop  no  longer  gives  a  blue  color 
with  test-solution  of  ferricyanide  of  potassium,  the  required  niunber  of 
c.c.  of  the  volumetric  solution  nndtiplied  by  2,  equals  the  percentage  of 
unoxidized  ferrous  sulphate  in  crystals. 


Ferri  Sulphas   Exsiccatus,    U.  S.  P.      {Dried   Sulphate   of  Iron. 
FeSO^-Hp  =169.9.)     {Dried  Ferrous  Sulphate.) 

Sulphate  of  iron,  in  coarse  powder  .         .         A  convenient  quantity. 

Expose  the  sulphate  of  iron,  in  an  unglazed  earthen  vessel,  to  a  mod- 
erate heat,  occasionally  stirring,  until  it  lias  effloresced.  Then  increase 
the  heat  to  149°  C.  (300°  F.),  and  maintain  it  at  that  temperature  until 
the  salt  ceases  to  lose  weight.  Lastly,  reduce  the  residue  to  fine  powder, 
and  keep  it  in  well-stopped  bottles. 

A  grayish-white  powder,  soluble  in  water  with  the  exception  of  a 
small  residue,  and  answering  to  the  reactions  and  tests  of  sulphate  of 
iron  (see  Ferri  Sulphas). 

100  parts  of  crystallized  sulphate  of  iron  yield  about  61  per  cent,  of 
the  dried  salt. 


Ferri  Sulphas  Prcecipitatus,  U.  S.  P.    {Precipitated  Sulphate  of  Iron. 
FeS0^.7H20  =  277.9.)     [Precipitated  Ferrous  Sulphate.) 

(Ferri  Sulphas  Granulata,  Br.  Ph.) 

Sulphate  of  iron,  one  hundred  parts 100 

Distilled  water,  one  hundred  and  seventy  parts  ....     170 

Sulphuric  acid,  four  parts 4 

Alcohol A  sutReient  quantity. 

Dissolve  the  sulphate  of  iron  in  the  distilled  water,  previously  mixed 
with  the  sulphiu-ic  acid,  and  filter  the  solution.  Allow  the  filtrate  to 
become  cold,  pour  it  gradually,  with  constant  stu'ring,  into  an  equal  vol- 
ume of  alcohol,  and  set  the  mixture  aside  for  one  day  in  a  well-covered 
vessel.  Drain  the  crystalline  powder,  which  has  settled,  in  a  funnel,  wash 
it  with  alcohol  until  the  washings  cease  to  redden  blue  litmus  paper,  fold 
it  in  a  piece  of  muslin,  and  press  it  gently.  Finally,  spread  the  powder 
on  bibulous  paper,  and  dry  it  (piickly  in  the  sunlight,  or  in  a  dry  room,  at 
the  ordinary  temperature,  and  keep  it  in  well-stopped  bottles. —  U.  S.  P. 

Pour  the  water  on  the  iron  j)laced  in  a  porcelain  capsule,  add  the  sul- 
phuric acid,  and,  when  the  disengagement  of  gas  has  nearly  ceased,  boil 
for  ten  minutes,  and  then  filter  the  solution  into  a  jar  containing  the 
spirit^  stirring  the  mixture  so  that  the  salt  shall  separate  into  minute 
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granular  crj'stals.  Let  tlicse,  deprivtxl  by  decantatiou  of"  adhering 
liquid,  be  transferred  on  lilterini::  paixr  to  jx)rous  tiles,  and  dried  by 
exjiosure  to  the  atmosphere. — llr.  Pli. 

A  vorv  pale,  ])luish-uTeen,  erystalline  ])0\vder,  eflloreseent  in  dry  air, 
but,  when  in  eontaet  with  moisture,  becominij;  <;ra(lually  (»xidized,  without 
odor,  havinp;  a  saline  and  stj-ptic  taste,  and  an  aeid  reaetion.  Soluble  in 
1.8  parts  of  water  at  15°  C.  (59°  F.),  and  in  0.3  part  of  boiling  water; 
insoluble  in  aleohol. 

It  should  resjiond  to  the  same  reactions  and  tests  as  sul]>hate  of  iron 
(see  Ferri  Sulphafi). 

If  4.167  gm,  of  precipitated  sidphate  of  iron  are  dissolved  in  water 
acidified  with  diluted  sulphuric  aeid,  and  the  solution  treated  with  vol- 
umetric solution  of  bichromate  of  potassium,  until  a  drop  no  longer  gives 
a  blue  color  with  test-solution  of  ferricyauide  of  j)otassium,  the  required 
number  of  c.c.  of  the  volumetric  solution,  multiplied  by  2,  equals  the 
percentage  of  unoxidized  ferrous  sulphate  in  crystals. 

The  dose  is  3  to  5  grains. 

Sulphurets  of  Iron. 

Several  sulphurets  have  been  proposed  as  stimulating  alteratives,  and 
as  antidotes  against  the  poisonous  action  of  arsenic,  lead,  mercury,  and 
other  metals  which  arc  precipitated  by  hydrosulphuric  acid.  As  this 
latter  acid  may  be  set  free  by  the  intestinal  acids,  mid  in  larger  quanti- 
ties has  itself  a  poisonous  action,  the  free  use  of  these  sulphurets  seems 
to  require  care. 

Ferri  sulphuretum,  called  black  sulphuret  of  iron,  is  prepared  by 
fasiiig  together  iron  and  sulphur.  If  well  prepared,  it  has  a  yellowish- 
gray  or  blackish  color,  without  odor  or  taste,  and  is  wholly  soluble  in 
diluted  acids,  with  evolution  of  sulphuretted  hydrogen.  It  is  chiefly 
used  for  the  preparation  of  this  gas,  but  has  been  given  in  scro^ilous 
and  chronic  skin  diseases,  in  doses  of  5  or  10  grains,  twice  a  day. 

Ferri  et  putamii  aulpluiretum,  prepared  by  fusing  together  equal  parts 
of  iron  filings  and  carbonate  of  potassium  "with  f  part  of  flowers  of  sul- 
])hur,  is  a  brown  mass,  of  the  odor  of  sulphuretted  hydrogen.  It  has 
been  recommended  as  an  antidote  against  areenic,  and  also  as  a  powerful 
alterative  in  doses  of  5  grains,  and  in  larger  doses,  diluted,  in  cases  of 
poisoning ;  externally,  it  has  been  employed  as  an  addition  to  batlis  in 
the  quantity  of  1  to  3  ounces. 

Syrup  of  Superphosphate  of  Iron. 

The  salt  is  prepared  by  adding  freshly-jirecipitated  phosphate  of 
iron  to  saturation  in  a  boiling  solution  of  glacial  jihosphoric  acid.  On 
concentrating  and  cooling,  it  foruLS  a  soft  mass,  which  is  freely  soluble 
in  water  in  all  j)roportions  and  free  from  inky  taste. 

The  svrup  is  mad'^  by  dissolving  5  grains  in  each  fluidrachm  of  simple 
syrup.     Dose,  a  fluidrachm  or  less. 
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Ferri  Tannas.     {Tannate  of  Iron.)     [Ferric  Tannate^ 

All  the  ferric  salts  of  iron,  unless  veiy  acid — the  scale  salts  excepted 
— are  precipitated  by  tincture  of  galls  or  tannic  acid,  the  precipitate  is 
of  a  bluish-black  color,  insoluble  in  Avater,  and  tasteless.  It  has  been 
highly  recommended  as  a  chalybeate,  well  adapted  to  weak  stomachs. 
The  dose  in  chlorosis  is  10  grains  and  more. 

A  syrup  has  been  proposed  containing  2J  drachms  of  citrate  of  iron, 
1  drachm  of  extract  of  galls,  to  4  ounces  of  raspberry  syrup  and  12 
ounces  of  simple  syrup.  The  dose  is  a  tablespoonful  several  times  a 
day. 

Liquor  Ferri  Tersulphatis,  U.  S.  P.     {Solution  of  Tersulphate  of  Iron.) 
[Solution  of  Normal  Ferric  Sulphate.) 

An  aqueous  solution  of  normal  ferric  sulphate  [re2(S04)3  =  399.8], 
containing  28.7  per  cent,  of  the  salt. 

Sulphate  of  iron,  eighty  parts 80 

Sulphuric  acid,  fifteen  parts 15 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Mix  the  sulphuric  acid  with  1 1  parts  of  nitric  acid  and  with  50  parts 
of  distilled  water  in  a  capacious  porcelain  capsule,  and,  having  heated  the 
mixture  to  the  boiling-point,  add  the  sulphate  of  iron  (one-fourth  of  it 
at  a  time),  stirring,  after  each  addition,  until  effervescence  ceases. 
Should  the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evo- 
lution of  red  fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to 
be  evolved.  Then  continue  the  heat  until  the  solution  acquires  a  red- 
dish-brown color  and  is  free  from  nitrous  odor.'  Lastly,  add  enough 
distilled  water  to  make  the  whole  weigh  200  parts. 

The  reaction  is  explained  by  the  formula : 

6FeSO,+3H2SO,+2HX03  =  3(Fe,3SO,)+2NO+4H,0. 

.  In  Monsel's  solution,  which  has  already  been  described,  the  propor- 
tions are  varied  so  as  to  secure  an  excess  of  sesquioxide,  and  a  less 
caustic  and  acid  solution. 

Solution  of  tersulphate  of  iron  is  made  officinal  chiefly  for  the  extem- 
poraneous preparation  of  the  hydrated  sesquioxide  of  iron,  and  for  use 
in  effecting  the  formation  of  other  sesqui-salts  of  iron  by  double  decom- 
position, 

A  dark,  reddish-bro^vn  liquid,  almost  odorless,  having  an  acid, 
strongly  styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1.320.  It  is  mis- 
cible  with  water  and  alcohol  in  all  proportions,  without  decomposition. 
The  diluted  solution  affords  a  brown-red  precipitate  Avith  water  of 
ammonia,  a  blue  one  with  test-solution  of  ferrocyanide  of  potassium, 
and  a  white  one,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  On  slowly  mixing  2  volumes  of  the  solution 
with  1  volume  of  concentrated  sulphuric  acid  in  a  beaker,  the  mixture 
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does  not  separate  a  solid  white  iiuuss  on  standing  (dillerenee  from  suh- 
sulj)Iuite). 

On  adding  a  elear  crvstal  <»i"  Icrrous  sul])liate  to  a  cooled  ndxtnre  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  modt^-atclv  diluted 
jiortiou  of  the  solution,  the  crystal  should  not  become  brown,  nor  should 
there  be  a  brownish-black  zone  developed  around  it  (absence  of  nitric^ 
acid).  .V  few  drops  added  to  freshly  prcj)ared  test-solution  of  ferri- 
cyanide  of  ]>otassium  should  imi)art  to  it  a  pure,  greenish-brown  color 
without  a  trace  of  blue  (absence  of  i'errous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.147  gm. 

Ferri  Valerianas,  U.  S.  P.  (  Valerianate  of  Iron.    Ye.J(^r^JgO..,)f.^=7'[7  .S.) 

{Ferric  Valerianate.) 

Valerianate  of  iron  shoidd  be  preserved  in  small,  well-stop])ed  vials, 
in  a  cool  and  dark  ]>lace. 

This  salt  is  made  by  decomposing  valerianate  of  scxlium  by  tei-sulphate 
of  iron;  it  is  prescribed  in  hysterical  affections  complicated  with  chlorosis, 
in  doses  of  a  grain  repeated  several  times  daily,  generally  in  |)ilular 
form. 

A  dark  tile-red,  amorphous  powder,  permanent  in  dry  air,  having  a 
faint  odor  of  valerianic  acid,  and  a  mildly  styjitic  taste.  Insoluble  in 
cold  water,  but  readily  soluble  in  alcohol.  Boiling  water  dec!oni})oses  it, 
setting  free  the  valerianic  acid  and  leaving  ferric  hydrate.  When  slowly 
heated,  the  salt  parts  with  its  acid  witliout  fusing,  but,  when  rapidly 
heated,  it  fuses  and  gives  ofi"  iuHammable  vapors  having  the  (xlor  of 
butyric  acid.  On  ignition,  ferric  oxide  remains.  Mineral  acids  decom- 
pose the  valerianate,  forming  the  respective  ferric  salts  and  liberating 
valerianic  acid. 

Ferrum  Dialysatum.     {Liquor  Ferri  Dialysati.)     {Dialysed  Iron.) 

Dialyscd  iron  is  made  by  adding  freshly-precipitated  ferric  oxide  to 
solution  ferric  chloride  to  saturation,  putting  the  liquid  thus  formed  into 
a  dialysator  of  hog's  bladder  or  ])archmcnt,  and  susj)ending  this  in  water. 
The  water  must  be  renewed  frequently  until  it  no  longer  shows  an  a(;id 
reaction.  AA'hen  dialysis  is  completed,  it  is  diluted  with  distilled  water 
till  100  grains  of  it  evaporated  at  a  temperature  not  exceeding  212°  F. 
yields  a  residue  of  5  grains.  This  operation  requires  from  <S  t(»  12  days, 
but  if  allowed  to  proceed  too  long  it  is  apt  to  gelatinize. 

As  thus  prepared  dialysed  iron  is  a  dark  reddish-brown  liquid,  having 
but  a  slight  acid  reaction,  and  very  little  ferruginous  taste ;  specific  gravity 
about  1.04.  It  is  evidently  an  oxychloride  of  iron  containing  variable 
quantities  of  Fe^Clr,  and  Fe.,().j.  Six  sam])les  examined  by  11.  Trimble 
showed  a  composition  l)etween  Fe^Clr,.llFe203  and  FeX'lG.-ilhXOj. 
AVhile  Graham  speaks  of  such  a  solution  containing  Fe^Clg.OoFeaO,. 
Such  a  basic  solution,  however,  \QYy  soon  gelatinizes. 

There  has  been  considerable  difference  of  opinion  expressed  regarding 
the  virtues  of  dialysed  iron.  Certain  practitioners  declare  that  it 
must  theoretically  be  regarded  as  inert  or  a  very  feeble  preparation  of 
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iron ;  others  claim  for  it  special  merit  on  account  of  its  pleasantness, 
not  acting  on  the  teeth,  nor  causing  constipation,  and  claim  for  it  all  the 
tonic  effects  of  iron.  It  has  been  recommended  as  an  antidote  in  arsenical 
poisoning,  and  has  been  used  in  at  least  one  recorded  case  successfully. 
When  administered  as  an  antidote  it  should  be  followed  with  a  dose  of 
sodium  chloride  to  insure  the  formation  of  ferric  hydrate.  It  is  best 
administered  on  sugar  or  in  some  simple  solution,  such  as  distilled  water, 
glycerine,  or  syrup.     Dose  is  from  10  to  lOiil. 

Ferrum  Redudum,  U.  S.  P.     {Ferri  Pulvis.)     {Iron  by  Hydroryen. 

Quevenne's  Iron.) 

Reduced  Iron.     {Ferrum  Redactum,  Pharm.,  1870.) 

Prepared  bv  passing  a  stream  of  hydrogen  over  the  Avashed  and  cal- 
cined subcarbonate  (diy  sesquioxide)  contained  in  a  wrought-iron  reduc- 
tion tube  of  four  inches  in  diameter  heated  to  Ioav  redness,  continuing 
the  flow  of  hydrogen  till  vapor  of  water  is  no  longer  given  off  and  till 
the  reduction  tube  has  cooled  ;  the  oxygen  of  the  oxide  combines  with 
hydrogen,  forming  water,  and  leaves  the  metal  in  soft  masses  of  impal- 
pable iron,  which,  on  trituration  and  sifting,  yield  the  Quevemie's  iron 
ol*  commerce. 

A  very  fine,  grayish-black,  lustreless  powder,  permanent  in  dry  air, 
without  odor  or  taste,  and  insoluble  in  water  or  alcohol.  When  ignited 
in  contact  with  air,  it  is  converted  into  ferric  oxide.  When  treated  with 
dilute  sulphuric  acid,  it  causes  the  evolution  of  nearly  odorless  hydrogen 
gas ;  and  on  being  warmed,  it  is  dissolved  without  leaving  a  residue. 

If  1  gm.  of  reduced  iron  be  digested  with  3.5  gm.  of  iodine,  2.5  gm. 
of  iodide  of  potassium,  and  50  c.c.  of  distilled  water  for  two  hours,  the 
resulting  filtrate  should  have  a  green  color,  and  should  not  be  rendered 
blue  by  gelatinized  starch  (presence  of  at  least  80  per  cent,  of  metallic 
iron). 

It  oxidizes  when  exposed  to  damp  air,  and  should  be  kept  in  closely- 
stopped  bottles.  It  is  usually  contaminated  with  a  little  carburet,  black 
oxide,  and  occasionally  sulphuret  of  iron.  These  impurities  give  it  a 
dull  black  color.  When  well  prepared,  it  will  burn  on  the  application 
of  a  lighted  taper ;  and  a  small  portion  of  it,  struck  on  an  anvil  with  a 
hammer,  forms  a  scale  having  a  brilliant  metallic  lustre. 

Reduced  iron  possesses  in  a  high  degree  the  property  of  restoring  to 
the  blood  this  essential  ingredient,  when  it  is  deficient.  From  its  extreme 
fineness,  it  is  readily  soluble  in  the  stomach,  and  the  chief  objection  to  its 
u^e  is  that  occasionally  it  produces  eructations  of  hydrogen  ;  or,  if  it 
contains  sulphuret  or  carburet  of  iron,  sulphuretted  or  carburetted 
hydrogen  is  evolved. 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent  effects, 
though  less  so  than  the  persalts ;  hence  the  occasional  use  of  mild  purga- 
tives during  its  administration.  It  also  blackens  the  stools.  It  is  usually 
given  in  the  dose  of  1  or  2  grains  three  times  a  day.  Given  in  lozenges, 
made  with  chocolate,  its  taste  is  pretty  well  disguised.  In  pills  it  is 
either  combined  with  the  tonic  extracts  or  given  alone. 
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6tii  Group  of  Tetrads.      Manganf^e. 
Manganum.     [Mnnfjancsc.     Mu  =^  54.) 

This  metal  strongly  resembles  iron  in  itseheniieal  sis  well  as  its  theni- 
pcutieal  properties.  It  forms  several  oxides.  The  protoxide,  however, 
is  the  one  wliieh  enters  into  most  of  the  metlieinal  sidts  ;  these  are  either 
rose-eolored  or  eolorless.  The  salts  arc  not  in('omj)atil)le  with  ve<;etal)le 
astringents,  and  this,  in  a  j)harmaceutieal  point  of  view,  is  tiicir  rliicf 
merit. 

TcntfS  for  Manganese. — Manganase  is  reeognized  l>y  the  following 
reaetions : — 

Sul])liuretted  hydrogen  produces  in  alkaline  and  sulphuret  of  ammo- 
nium, in  neutral  solutions,  a  flesh-colored  precipitate  of  IMnS,  turning  to 
brown  in  contact  with  air,  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MnOjlIjO;  carbonates  of  the 
alkalies  a  similar  preci])itate  of  ]\ln,C03.  By  exposure  to  the  air,  they 
are  partly  oxidized,  and  turn  brown. 

Carbonate  of  sodium,  fused  with  compounds  of  manganese  in  the 
outer  flame  before  the  bloAvpipe,  assumes  from  NaO,jMn03,  a  green  color, 
turning  to  a  turbid  blue  green  after  cooling. 

Preparations  of  jNIanganese.  • 

Mangani  acetas,  Mn(C2TT302)2.     Dissolving  carbonate  in  acetic  acid. 

Mangani  carbonas,  MnCOs+lIoO-     Whitisb  insoluble  powder. 

Mangani  chloriduni,  MnClj.     ^Milder  than  sulphate. 

Mangani  hypophosphitis  syrupiis.     Dose,  ^ss,  contains  2J  grs.  of  salt. 

Siangan!  iodidi  syriipus.     Contains  '^\  to  f^j.  dose  IT^x. 

Mangani  lactas,  Mn(C3Fl5O3t2l01I,X).     Rose-colored  crystals. 

Mangani  oxiduni  nigrum,  Mn(J)2.     Xative  impure  mineral. 

Mangani  phosplias,  ]\In.^HP04-t-4Il20.     Dose,  gr.  i  to  v. 

Mangani  phospliatis  syrupus.     Gr.  v  to  f^j.     Dose,  f^j. 

jNIangani  ot  1'erri  iodidi  syrupus.     Same  strength  as  ferri  iodidi  syrupus. 

Mangani  sulphas,  MiiS04411.,0.     Pale  rose-colored  crystals. 

Potassii  pernianganas,  KjMnjjOg.     Pui'ple  crystals. 

3Iangani  Acetas.     'M\\(C.^\.f).^.,. 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  colorless 
or  rose-colored  prisms  are  obtained,  which  are  permanent  in  the  air, 
have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol,  and  in  '^\ 
parts  of  water.  It  is  considered  one  of  the  mildest  medicinal  salts  of 
manganese,  and  is  given  in  a  dose  of  5  grains. 

3I(ingani  Carbonas.    {Carbonate  of  Manganese.    ]MnC03-|-H20=132.) 

This  is  mailc  by  preci])itating  .sulphate  with  a  carbonated  alkali,  or 
directly  from  the  native  black  oxide,  a.s  follows : — 

Take  of  black  oxide  of  manganese  lt»j,  in  ]iowder,  put  it  in  a  ])orcc- 
lain  dish  on  a  sand-1)ath  (M- other  .source  of  heat ;  pour  on  it  muriatic 
acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes  it  necessary 
to  operate  in  the  open  air  or  under  a  chinmey.  IMuriatic  acid  should 
be  added  until  it  is  nearly  dissolved.  To  get  rid  of  free  muriatic'  acid 
and  se.s(]nichloridc  of  iron,  heat  and  add  a  small  (piantity  of  nitric  acid 
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and  then  add  carbonate  of  sodium,  boiling,  after  each  addition,  as  long^ 
as  the  carbonate  precipitated  is  contaminated  with  iron,  or  until  a  por- 
tion of  the  solution  tested  witli  yellow  prussiate  of  ])otassium  does  not 
produce  a  blue  color.  The  solution  of  chloride  of  manganese,  being 
now  separated  from  the  oxide  of  iron  by  filtration,  will  furnish,  on  the 
addition  of  an  excess  of  carbonate  of  sodium,  a  bulky  white  precipi- 
tate, which,  being  washed  in  cold,  previously  boiled  water  and  dried, 
constitutes  carbonate  of  manganese. 

It  is  a  white  or  pale  rose-colored  powder,  insoluble  in  water,  and 
lialjle  to  pass  into  a  higher  state  of  oxidation;  it  may  be  given  in 
powder,  dose  gr.  v,  or  in  the  form  of  saccharine  poAvder,  or  made  intCK 
a  mass  with  honey. 

Mangani  Chloridum.  ( Chloride  of  3Ianf/anese.   MnClg -f-  2H20= 160.8.) 

The  residuary  liquid  obtained  in  preparing  chlorine,  by  dissolving 
binoxide  of  manganese  in  hydrochloric  acid,  consists  of  chloride  of 
manganese  contaminated  with  sesquichloride  of  iron ;  to  free  it  of  this^ 
add  some  nitric  acid  and  boil  to  expel  the  excess  of  the  acid,  and  then 
boil  with  a  magma  of  carbonate  of  manganese,  which  precipitates  the 
whole  of  the  iron  of  salt. 

It  crystallizes  in  thick  tal)les  of  a  rose  color,  soluble  in  water  and 
alcohol ;  its  medical  properties  are  little  known,  but  probably  bear  rela- 
tion to  those  of  the  sulphate,  similar  to  that  of  the  corresponding  salts. 
of  iron.     Its  dose  is  5  grains. 

Syrup  of  Hypojihosphite  of  Manganese. 

Take  of  Sulphate  of  manganese 240  grains. 

Hypophosphite  of  calcium  ....  160     _  " 

Water Sufficient. 

Sugar .        .  ftij. 

Orange-flower  water f  3ss, 

Dissolve  the  hypophosphite  and  sulphate  in  separate  portions  of  water 

.  and  mix ;  then  wash  the  precipitate,  evaporate  the  filtrate  to  one  pint, 

dissolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the  orange-flo\\er 

water.     Dose,  a  tablespoonful,  containing  2J  grains  of  hypophosphite 

of  manranese. 


'o" 


Syrup  of  Iodide  of  Manganese. 


Take  of  Sulphate  of  manganese $i\. 

Iodide  of  potassium .3ij,  oiij- 

Sugar 3xij. 

Water, 

Syrup,  of  each Sufficient. 

Dissolve  the  sulphate  and  iodide  each  in  f  .^iij  of  cold  water,  to  which 
f5ij  of  syrup  have  been  added,  mix  them  in  a  glass-stoppered  bottle, 
and,  after  the  crystals  of  sulphate  of  ])otassium  cease  to  j^recipitate, 
throw  the  solution  on  a  filter  of  fine  muslin,  and  allow  it  to  pass  into  a 
pint  bottle  containing  the  sugar ;  add  sufficient  water  to  the  filter  to 
bring  up  the  measure  of  the  resulting  syrup  to  exactly  a  pint.  This  con- 
tains about  5j  of  the  iodide  to  each  f  i^j.     Dose,  n^x.     (Procter's  Process.) 
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Process  of  J.  Crrnsc. 

Take  of  Iodine 1  tidvonnce. 

Iron  lilings  ......  'M'A)  grains. 

Poroxidc  i^f  manganese,  washed        .  2  troj'ounces. 

Warm  water        .         .         .  .  q.  s.  or  (1  lluidounces. 

Sulpliite  of"  .sodinni      .  .  2  or  .'»  grains. 

(Granulated  sugar  .         .         .  i>  troyounces. 

Pour  the  water  and  the  iron  filinjj^  into  a  trlass  matni.'^s ;  add  the 
iodine  in  the  usual  manner  for  makino;  iodide  oi'  iron  ;  when  this  is 
ettmpleted  place  the  matrass  on  a  s:uid-  or  watei* -hatli,  and  add  the  jicr- 
oxide  of  mantfane-sc  by  small  j)ortions,  as  long;  as  a  new  addition  causes 
the  li(juid  to  a.ssunie  a  deep-red  color,  becoming  light-brown  by  agita- 
tion, and  bring  slowly  to  ebullition.  The  liquid  is  then  of  a  light- 
brown  color,  due  to  some  free  iodine,  but  contains  no  trace  of  iron,  as 
may  be  ascertained  by  means  of  tincture  of  nutgalls.  Dis.solve  the 
sulphite  of  stxla  in  a  drachm  of  water,  add  it  drop  by  drop  to  the  licpiid 
;till  it  is  dissolved,  filter,  wash  the  precipitate  well,  evaporate  to  o  fhiid- 
ounces,  and  dissolve  in  it  the  sugar,  so  as  to  ol)tain  10  fhiidounce.s  of 
syrup. 

The  syrup  of  iodide  of  manganese  thus  obtained  is  almost  free  from 
color,  presenting  only  the  characteristic  light  rosy  tint  of  manganese 
salts.  Its  taste  is  saline  and  not  unpleasant.  The  strength  of  it  is  the 
same  as  that  of  the  officinal  syrup  of  iodide  of  iron,  that  is,  about  7.o3 
grains  of  the  salt  to  the  fluidrachm. 

The  following  equation  may  explain  the  chemical  reaction : 

3Mn02+4Fe+3I  =  3MnI  +  2Fe203. 

But  it  is  in  reality  more  complicated  than  that.  When  peroxide  of 
manganese  is  added  to  iodide  of  iron,  some  iodide  of  manganese  is 
formed,  some  iodine  set  free,  and  some  s&squioxide  of  iron  formcxl,  as 
this  equation  shows : 

4FeI  +  3Mn(X  =  3MnI-  2FeA+I- 

The  liberated  iodine  combines  then  with  the  excess  of  metallic  iron, 
forming  more  iodide  of  iron,  which  is  again  dccomjiosed  in  the  same 
manner  by  the  peroxide  of  manganese,  and  so  on  ad  infinitum.  This 
also  explains  the  ]M'esence  to  the  end  of  a  slight  <|nantily  of  free  iodine^; 
this  quantity,  however,  is  small,  a.s  it  requires  hardly  a  grain  of  the 
sulphite  to  discolor  it.     (The  PJnjsician  and  Pharnmcid,  Feb.,  1872.) 

Syi'up  of  Iodide  of  Iron  and  Manganese.     (Procter.) 

This  ])reparation  nearly  rej)resents  the  officinal  solution  of  i(xlide  of 
iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses. 

Take  of  Iodide  of  potassium KXX)  grains. 

Protosulpliate  of  iron 080       " 

Protosniphate  of  manganese     ....  210       " 

Iron  filings,  free  from  rust         ....  100      " 

White  sugar,  in  coarse  powder  .  4800      " 

Distilled  and  bulled  water  •         .         .         .  q.  s. 
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Triturate  the  sulphates  and  the  i(xHde  separately  to  poAvder,  mix  them 
-uitli  the  iron  filing-s,  add  i  fluid(nniee  of  distilled  water,  and  triturate  to 
a  utiiforni  paste.  After  standing  a  few  minutes,  a<;ain  add  ^  fiuidounee 
of  distilled  water,  triturate,  and  allow  it  to  rest  fifteen  minutes.  A  thii-d 
addition  of  water  should  now  be  made  and  mixed.  The  sugar  should 
then  be  introduced  into  a  bottle  capable  of  holding  a  little  more  than 
12  fluidouuces,  and  a  small  funnel,  prepared  with  a  moistened  filt^.-r, 
inserted  into  its  mouth.  The  magma  of  salts  should  then  be  carefully 
removed  from  the  mortar  to  the  filter,  m\d  Avhen  the  dense  solution  has 
drained  through,  distilled  or  boiled  water  should  be  carefully  poured  on 
in  small  portions,  until  the  solution  of  the  iodides  is  displaced  and 
washed  from  the  magma  of  crystals  of  sulphate  of  potassium.  Finally, 
finish  the  measure  of  12  ounces  by  adding  boiled  water,  and  agitate  the 
bottle  until  the  sugar  is  dissolved.  The  solution  of  the  sugar  may  be 
facilitated,  when  desirable,  by  standing  the  bottle  in  Avarm  Mater  for  a 
time,  and  then  agitating. 

Each  fiuidounee  of  this  syruj)  contains  50  grains  of  the  mixed  anhy- 
dr(»us  iodides  in  the  proportion  of  3  parts  of  iodide  of  iron  to  1  part  of 
iodide  of  manganese,  and  the  dose  is  from  10  drops  to  h  fluidrachm. 

For  papers  on  the  preparations  of  manganese  and  iron,  including  effer- 
vescing powders,  lozenges,  pills,  chocolate,  and  syrup,  see  American 
Journal  of  Pharmacy,  vol.  xxv.,  p.  174;  also,  vol.  xxii.,  p.  297. 

Mangani  Lactas.     :\In(C3H5O3)2l0H2O+. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid,  and 
evaporating ;  it  crystallizes  in  four-sided  prisms  of  a  pale-rose  color,  Ls 
efflorescent,  and  dissolves  in  12  parts  of  cold  water.  It  has  been  used, 
t<jgether  w'ith  lactate  of  injn,  in  doses  of  1  grain,  in  chlorosis. 

Mangani  Oxidum  Nigrum,  U.  S.  P.     [Black  Oxide  of  Manganese.) 

Native,  crude  binoxide  of  manganese,  containing  at  least  60  per  cent, 
of  the  pure  oxide  (JNInOg  =  86).  Tliis  oxide  is  the  soiu'ce  from  whence 
all  the  jireparations  of  manganese  are  derived. 

A  hea\y,  grayish-black,  more  or  less  gritt}^  powder,  permanent  in  the 
air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  red 
heat  the  oxide  gives  off  oxygen  gas ;  and,  if  heated  with  hydrochloric 
acid,  it  caiLses  the  evolution  of  chlorine  gas.  On  intimately  mixing  1 
part  of  the  oxide  with  1  ])art  of  hydrate  of  potassium  and  1  part  of 
chlorate  of  j^otassium,  introducing  the  mass  into  a  crucible,  moistening 
with  water,  diying,  and  igniting,  a  dark  fuse  is  obtained,  which  yields 
a  green  solution  with  water,  changing  to  pm'plish-rcd  on  boiling  or  on 
adding  diluted  sulphuric  acid. 

If  5  gm.  of  the  finely-poAvdered  oxide  be  digested  with  15  gm.  of 
water  and  21  gm.  of  hydrochloric  acid,  then  45  gm.  of  ferrous  sulphate 
be  added,  and  the  mixture  heated  to  boiling,  the  cooled  filtrate  should 
not  acquire  a  blue  color  on  the  addition  of  test-solution  of  ferricyanide 
of  potassium  (presence  of  at  least  66  per  cent,  of  pure  manganese 
<iioxide). 


380       .MEDICINAL    PREPARATIONS    OF    TETRAD     M  E  T  A  I.  S  . 

Phosphate  of  Mangancfie.     MiiHPO^  +  FLO. 

This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  manganese, 
4  parts,  and  ])h(>sphate  of  sotlium,  5  parts,  washing  the  preci])itated 
phosphate  till  the  sulphate  of  sodium  is  completely  removed,  and  dry- 
ing at  a  moderate  heat.  It  is  a  white,  nearly  insoluble  j)o\vder,  and 
may  be  made  intt)  pills  or  lozenges,  and  given  in  a  dose  of  from  1  to  5 


grams. 


Syrup  of  Phosphate  of  Manganese.     (Wiegand's.) 

Take  of  Sulphate  of  manganese,  in  crystals        .        .  .'^iss,  gr.  xvij. 

Phosphate  of  sodium 5iis3.  or  Q-  s. 

Muriatic  acid fSiv. 

Water,  q.s.  to  make f.'^vij. 

Sugar,  q.s.  to  make,  with  the  foregoing  .  f3xiiss. 

Dissolve  the  salts  separately,  each  in  ^  pint  of  water,  and  add  the 
solution  of  phosphate  of  sodium  to  the  solution  of  sulphate  of  man- 
ganese, as  long  as  it  produces  a  precipitate,  which  wash  with  cold  water, 
and  dissolve  by  means  of  the  muriatic  acid ;  dilute  till  it  measures  7 
iluidonnces,  then  add  10  troyounces  of  sugiir,  or  sufficient  to  make  up 
the  bulk  of  12}  fluidounces.     Each  foj  contains  5  grains  of  the  salt. 

Mangani  Sulphas,  U.  S.  P.     (Sulphate  of  Manganese. 
MuSO,.4H20  =  222.) 

Sulphate  of  manganese  should  be  kept  in  well-stopped  bottles. 

This  salt  may  be  prepared  as  follows : — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sulphuric 
acid  until  of  a  thick,  pasty  consistence.  Cover  with  a  smaller  crucible 
and  expo.se  the  mixture  to  a  red  heat  for  half  an  hour.  At  the  end  of 
this  interval,  remove  the  crucible  from  the  fire,  and  when  cool  reduce 
the  dark-brown  mass  to  a  coar.se  powder.  Introduce  this  into  a  cruci- 
ble, and  saturate  as  before  Avith  sul})huric  acid.  Again  apply  heat  and 
continue  it  till  white  va])ors  cease  to  be  expelled.  The  mass  remaining 
contains  the  sulphate,  Avhieh  may  be  obtained  impure  by  solution  and 
eva}K)ration.  To  ])urity  tiiis  from  iron,  the  following  directions  are 
given  :  The  tiltercd  solution  is  to  be  heated  in  a  porcelain  capsule  with 
a  small  quantity  of  nitric  acid,  and  when  nearly  boiling,  drop  into  it 
carbonate  of  manganese  in  small  jxM'tions  at  a  time  until  all  the  iron 
shall  liave  been  precipitated  and  the  licjuid  changes  from  a  dark-red  to 
a  ])ale-rosc  tint.  Now  evaporate  and  crystallize.  Some  processes 
rcconnncnd  the  heating  of  black  oxide  with  carbon  previous  to  adding 
the  sulphurie  acid,  others  direct  the  addition  of  the  moist  carbonate  to 
diluted  sulphuric  acid. 

These  crystals  are  of  a  pale-rose  color,  containing  when  formed  be- 
low 42°  F.'7  Aq,  between  42°  and  68°  5  Aq,  and  between  G8°  and  86° 
4TI2O;  they  have  a  sty|)tic  ta.ste,  are  freely  soluble  in  water,  and  may 
be  given  as  a  tonic  in  a  dose  of  gr.  v ;  as  a  eholagogue  cathartic,  5j  to 
5ij  is  required. 

Colorless,  or  j)ale  rose-colored,  transparent;  right-rhombic  prisms, 
crystallized  at  a  temperature  between  20°  and  30°'C.  (68°  and  86°  F.), 
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<;lii>htly  efflorescent  in  dry  air,  odorless,  havinoj  a  slightly  bitter  and 
iisti-ingent  taste,  and  a  faintly  aeid  reaction.  Soluble  in  0,8  part  of 
■water  at  15^  C.  (59°  F.),  and  in  1  part  of  boiling  water ;  insoluble  in 
alcohol.  The  aqueous  solution  of  the  salt  yields,  with  sulphide  of  am- 
monium, a  flesh-colored  precipitate  completely  soluble  in  moderately 
diluted  acetic  acid  (absence  of  zinc) ;  with  test-solution  of  ferrocyanide 
of  potassium  it  affords  a  reddish-white  precipitate,  and  a  brown  one  ^vith 
test-solution  of  ferricyanide  of  potassium.  Test-solution  of  chloride  of 
barium  produces  a  white  precipitate  insoluble  in  hydrochloric  acid. 

The  aqueous  solution  of  the  salt  should  not  be  affected  by  solution  of 
tannic  acid  (absence  of  iron).  When  slightly  acidulated  Avith  hydro- 
chloric acid,  it  should  remain  unaffected  by  hydrosulphuric  acid  (absence 
of  copper).  If  all  the  manganese  be  precipitated  from  the  aqueous 
solution  by  sulphide  of  ammonium,  and  the  filtrate  be  evaporated,  not 
more  than  a  trace  of  fixed  residue  should  remain  on  gentle  ignition 
(limit  of  alkalies  or  magnesia). 

Potassii  Permanganas,  U.  S.  P.     (Permanganate  of  Potassium.     Cha- 
meleon 3Iineral.     K2Mu20g  =  314.) 

Permanganate  of  potassium  should  be  kept  in  well-stopped  bottles, 
and  should  not  be  triturated  nor  combined  in  solution  with  organic  or 
readily  oxiclizable  substances. 

This  salt,  which  is  sometimes  called  hi/permanganate  of  iiotasslum, 
may  be  made  by  mixing  equal  parts  of  very  finely-powdered  deutoxide 
of  manganese  and  chlorate  of  potassium  with  rather  more  than  an  equal 
part  of  caustic  potassa,  dissolving  in  a  little  water,  evaporating  to  dry- 
ness, and  exposing  to  a  temperature  jast  short  of  redness.  The  mass, 
on  treatment  with  hot  water,  yields  a  deep-purple  solution  of  this  salt, 
which  on  evaporation  crystallizes,  or,  if  evaporated  to  dryness,  the  salt 
is  obtained  as  a  dark-green  powder. 

The  uses  of  this  preparation  ai'e,  internally  as  a  remedy  in  diabetes, 
dose  3  grains  three  times  a  day,  gradually  increased,  and  externally  as 
a  caustic  and  "deodorizer"  in  treating  foul  ulcers.  It  is  applied  in 
powder,  dusted  on  to  the  part,  or  in  solution,  from  1  to  10  grains  to  the 
ounce.  For  the  remarkable  relations  of  this  salt  to  ozone,  and  its  uses 
as  a  deodorizer,  see  page  172. 

It  is  extensively  used  in  analytical  work  for  the  estimation  of  acids, 
bleaching  compounds,  etc. 

Deep  purple-violet,  or  nearly  black,  needle-shaped,  rhombic  prisms, 
of  a  metallic  lustre,  permanent  in  the  air,  odorless,  having  a  sweet,  after- 
ward disagreeable,  astringent  taste,  and  a  neutral  reaction.  Soluble, 
with  the  exception  of  a  scanty  brown  residue,  in  20  parts  of  water  at 
15°  C.  (59°  F.),  and  in  3  parts  of  boiling  water.  It  is  decomposed  by 
alcohol.  When  heated  to  redness,  the  salt  gives  off  oxygen,  and  leaves 
a  black  residue  of  an  alkaline  reaction.  A  very  dilute  solution  of  the 
salt  has  a  rose  color  without  a  tinge  of  green.  This  color  is  destroyed 
by  the  addition  of  oxalic  acid,  or  of  many  other  organic  or  readdy- 
oxidizable  substances,  with  the  formation  of  a  brown  precipitate,  soluble 
in  diluted  sulphuric  acid,  forming  a  colorless  liquid. 
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If  :i  sulutum  oi'  the  siilt  be  mixed  with  enou<;h  oxalie  and  dihited 
sulphurii'  acid  to  prcHhicc  a  dear,  colorK'Ss  liquid,  and  a  jwrtiou  of  this 
he  [)i»ure<I  upon  a  cold  .solution  of  ferrous  sulphate  in  sul[)huric  aeid,  no 
hnnvn  or  hlaekish-hrown  zone  should  make  its  appearance  at  the  line 
of  contact  oi'  the  two  litpiids  (absence  of  nitrate).  Another  ])ortion  of 
the  decolorized  liquid  should  yiehl  no  ]Hrnianent  precipitate  or  cloudi- 
ness on  the  addition  of  a  few  dro])s  (»f  test-solution  of  nitrate  of  silver 
(chloride).  On  hoilint;  an  atjueous  solution  of  the  s;dt  with  an  excess 
of  annnonia,  until  all  the  inani^anese  is  precijjitated  as  hydrateil  oxide, 
the  colorless  filtrate,  acidulated  with  nitric  acid,  should  yielcl  no  precipi- 
tate, or,  at  most,  only  a  faiut  cloudiness,  with  test-solution  of  nitrate  of 
barium  (limit  of  snl]>hate). 

If  O.lH'y  ij;m.  of  the  s;ilt  be  dissolved  in  50  c.c.  of  boiling  distilled 
water  and  5  c.c.  of  sulphuric  acid  be  cautiously  added,  the  solution  so 
formed  should  re(iuire  for  complete  decoloration  not  less  than  24.7  c.c. 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  98.8 
j)er  cent,  of  pure  permanganate  of  jiotassium). 

Till  Group  uf  Tetrads,     Preparatioxs  of  Nickel  and  Cobai,t. 

Niccoluvi.     (Nickel.     Xi  =  58.) 

This  metal  is  obtained  from  an  ore  of  arsenic  found  in  AVestphalia. 
It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the  distillation  of 
arsenic,  and  when  purilied  is  found  in  commerce  as  a  white,  hard,  mag- 
netic metal,  capable  of  taking  a  very  high  lustre.  Sp.  gr.  8.82.  It  Ls 
not  oxidized  by  the  air,  and  is  little  attacked  by  acids,  except  in  the 
])reseuce  of  nitric  acid,  which  dissolves  it  freely.  It  forms  two  oxides, 
a  protoxide  and  sesquioxide,  the  medicinal  sulphate  being  a  protosalt ; 
all  the  protosiilts  are  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests:  Caustic  alkalies  give 
a  pale  apple-green  })rcci})itate,  insoluble  in  excess,  but  soluble  in  a 
solution  of  carbonate  of  ammonium,  yielding  a  greenish-blue  liipiid. 
Ammonia  gives  a  similar  precipitate,  soluble  in  excess,  and  yielding  a 
deej)  purplish-blue  solution.  Ferrocyanide  of  potassium  gives  a  green- 
ish-white precipitate.  8ul})huretted  hydrogen  (K-casioils  no  change  in 
solutions  of  nickel  containing  free  mineral  acids,  but  in  alkaline  solu- 
tions gives  a  l)lack  precij)itate. 

Xiceoli  Su/j^ltas.     {Sulphnte  of  Nickel.     NiSO,  +  THjO  =  280.) 

This  salt  is  formed  l)y  dissolving  carbonate  or  oxide  of  nickel  in 
dilute  sul[)huric  acid,  and  gently  concentrating  by  evaj^oration  so  that 
crystals  may  form. 

It  is  in  emenild-green  prismatic  crystals,  efflorescent,  soluble  in  3 
parts  of  cold  water,  ins(»hible  in  alcohol  ami  ether.  It  has  a  swe<'t, 
astringent  taste,  composition  Ni,S(),-|-7Aq ;  ciystallized  at  a  higher 
tem|x;niture,  it  contains  only  GAf|. 

This  s;dt  is  us(h1  as  a  tonic.  Prof.  Simjison  employed  it  succcssfnlly 
in  a  case  of  ol)stinate  pt-riodie  headaclu'.  The  ilose  is  from  ^  grain  1<»  1 
grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple  solution. 


AESENIUM.  383 

Cobalt.     Co  =  58.9. 

This  metal  is  found,  like  the  fbregoiug,  in  ores  of  arsenic,  and  the 
crude  mineral  sold  as  flystone  by  druggists  appears  to  be  an  ore  con- 
taining cobalt  and  arsenic.  The  metal  itself  is  white,  brittle,  strongly 
magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute  hydrochloric 
and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  recognized  as  follows :  Solution 
of  ammonia  gives  a  blue  precipitate,  slightly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa,  a  blue  precipitate,  turning  to 
violet  and  red  when  the  liquor  is  heated.  Sulphuretted  hydrogen  pro- 
duces no  change  in  acid  solutions,  but  with  ammonia  gives  a  blacl^  pre- 
cipitate; melted  with  borax  before  the  blowpipe,  it  gives  a  bead  of 
maffniiicent  blue  color. 


^b 


Protoxide  of  Cobalt     CoO  =  74.9. 

This  is  the  only  compound  used  in  medicine ;  it  is  a  powder  of  an 
ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheumatism.  It 
is  formed  by  precipitation  from  the  nitrate  or  chloride  with  carbonate 
of  sodium,  washing  and  igniting.  Its  chief  use,  however,  is  in  the 
arts,  in  forming  beautiful  blue  colors  in  glass  and  enamels.  Its  dose 
as  an  emetic  is  10  grains ;  as  an  alterative,  much  less. 


CHAPTER    VI. 

PENTAD  METALS, 

1st  Group.     Peeparations  of  Arsenic. 
Arsenium.     (Arsenic.     As  =  74.9.) 

THIS  metal,  which  is  the  base  of  a  large  number  of  very  important 
preparations,  exists  in  ores  combined  with  nickel  and  cobalt,  from 
which  it  is  separated  as  arsenious  acid  by  roasting,  the  arsenic  being  much 
more  volatile.  In  its  pure  state  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface.  Sp.  gr.  5  to  5.96. 
When  heated  it  sublimes,  giving  oft'  a  garlicky  odor,  and  if  exposed  to 
the  air  while  in  state  of  vapor  it  absorbs  oxygen  and  changes  into 
arsenious  acid,  AS2O3.  It  forms  a  higher  oxide  AsjO, ;  and  combines 
readily  with  sulphur. 

Testing  for  arsenic  requires  great  care,  although  the  most  minute 
traces  of  it  can  be  distinguished.  It  is  very  ill-advised  for  any  but  those 
whose  education  has  been  specially  directed  thereto,  to  undertake  such 
examinations  in  important  cases,  as  there  are  many  precautions  neces- 
sary to  secure  an  accm-ate  and  definite!  result. 


3J-!2       MKJ)I(    INAL     1' IJKl' A  II  ATKtNS    OK    TETKAD     MHTAL8. 

It'  :i  solution  of"  tlic  salt  Itc  mixed  with  i'noii<;h  oxalic  and  diluted 
sulj)huri('  arid  to  produce  a  clear,  colorless  liquid,  and  a  jiortion  of  this 
be  pouretl  upon  a  cold  solution  of  ferrous  sul])hate  in  sulphuric  acid,  no 
hnnvn  or  hlai'kish-hrown  zone  should  niaki-  its  appearance  at  the  lino 
of  contact  t)f  the  two  liipiids  (al)sence  of  nitrate).  Another  portion  of 
the  diH'olorized  liquid  should  yield  no  ])ernianent  precipitate  or  cloudi- 
ness on  the  addition  of  a  few  dro])s  of  test-solution  of  nitrate  of  silver 
(chloride).  On  hoilinij  an  aqueous  solution  of  the  s;ilt  with  an  excess 
of  anunonia,  until  all  the  manganese  is  j)recipitated  as  hydrated  oxide, 
the  colorless  liltnite,  ac-idulated  with  nitric  aciil,  shoidd  yield,  no  precipi- 
tate, or,  at  most,  oidy  a  faiut  cloudiness,  with  test-solution  of  nitrate  of 
liarium  (limit  of  suli)hate). 

W  0.785  ii;:m.  of  the  salt  be  dissolved  in  50  c.c.  of  boiling  distilled 
water  and  5  c.c.  of  suli>huric  acid  be  cautiously  added,  the  solution  so 
formed  should  require  for  complete  decoloration  not  less  than  24.7  c.c. 
of  the  volinnetric  solution  of  oxalic  acid  (corresponding  to  at  least  98.8 
per  cent,  of  pure  ]iermanganate  of  ]iotassiimi). 

7tii  Group  of  Teti{aj).s.     Pkepakations  of  Nickel  and  Corai.t. 

Nk'colum.     (Nickel.     Ni  =  58.) 

This  metal  is  obtained  from  an  ore  of  arsenic  found  in  AVestj^halia. 
It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the  distillation  of 
arsenic,  and  when  puriiied  is  found  in  connncrce  as  a  white,  hard,  mag- 
netic metal,  capable  of  taking  a  very  high  lustre.  Sp.  gr.  8.82.  It  is 
not  oxidized  by  the  air,  and  is  little  attacked  by  acids,  except  in  the 
])resence  of  nitric  acid,  which  dissolves  it  freely.  It  forms  two  oxides, 
a  protoxide  and  sescpiioxide,  the  medicinal  sidphate  being  a  protosalt ; 
all  the  protosalts  are  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests:  Caustic  alkalies  give 
a  pale  apple-green  preci})itate,  insoluble  in  excess,  but  soluble  in  a 
solution  of  carlK)nat(!  of  ammonium,  yielding  a  greenish-blue  liquid. 
Anunonia  gives  a  similar  precii)itate,  soluble  in  excess,  and  yielding  a 
deej>  purplish-blue  solution.  Ferrocyanide  of  potassium  gives  a  green- 
ish-white precipitate.  Sid[)huretted  hydrogen  occasioils  no  change  in 
solutions  of  nickel  containing  free  mineral  acids,  but  in  alkaline  solu- 
tions gives  a  l)lack  precii)itate. 

Mci-oli  Su/j,/i as.     (Siifphafe  of  Nkhd.     NiSO,  +  7  Hp  ==  280.) 

This  salt  is  formed  bv  dissolvin*;  carbonate  or  oxide  of  nickel  in 
dilute  sul[)huric  acid,  and  gently  concentrating  by  evajioration  so  that 
crystals  may  form. 

It  is  in  emerald-green  prismatic  crystals,  efflorescent,  soluble  in  ^ 
|»arts  of  cold  water,  insolul)le  in  alcohol  and  ether.  It  has  a  sweet, 
;L><tringent  taste,  composition  Ni,S(),  +  7Aq;  eiystallized  at  a  higher 
temperature,  it  contains  only  (3A(|. 

This  sjdt  is  used  as  a  tonic.  Prof.  Sim])sou  employed  it  successfully 
in  a  case  of  obstinate  periodic  headache,  'fhe  dose  is  from  l  grain  to  1 
grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple  solution. 


ARSENIUM.  383 

CJobalt.     Co  =  58.9. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and  the 
crude  mineral  sold  as  flystone  by  druggists  appears  to  be  an  ore  con- 
taining cobalt  and  arsenic.  The  metal  itself  is  white,  brittle,  strongly 
magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute  hydrochloric 
and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  recognized  as  follows :  Solution 
of  ammonia  gives  a  blue  precipitate,  slightly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa,  a  blue  precipitate,  turning  to 
violet  and  red  when  the  liquor  is  heated.  Sulphuretted  hydrogen  pro- 
duces no  change  in  acid  solutions,  but  with  ammonia  gives  a  black  pre- 
cipitate; melted  with  borax  before  the  blowpipe,  it  gives  a  bead  of 
masniiicent  blue  color. 
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Protoxide  of  Cobalt.     CoO  =  74.9. 

This  is  the  only  compound  used  in  medicine ;  it  is  a  powder  of  an 
ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheumatism.  It 
is  formed  by  precipitation  from  the  nitrate  or  chloride  with  carbonate 
of  sodium,  washing  and  igniting.  Its  chief  use,  however,  is  in  the 
arts,  in  forming  beautiful  blue  colors  in  glass  and  enamels.  Its  dose 
as  an  emetic  is  10  grains;  as  an  alterative,  much  less. 


CHAPTER    VI. 

PENTAD  METALS, 

1st  Group,     Peeparations  of  Arsenic. 
Arsenium.     {Arsenic.     As  =  74.9.) 

THIS  metal,  which  is  the  base  of  a  large  number  of  very  important 
preparations,  exists  in  ores  combined  with  nickel  and  cobalt,  from 
which  it  is  separated  as  arsenious  acid  by  roasting,  the  arsenic  being  much 
more  volatile.  In  its  pure  state  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface.  Sp.  gr.  5  to  5.96. 
When  heated  it  sublimes,  giving  oil'  a  garlicky  odor,  and  if  exposed  to 
the  air  while  in  state  of  vapor  it  absorbs  oxygen  and  changes  into 
arsenious  acid,  AS2O3.  It  forms  a  higher  oxide  AsjO,;  and  combines 
rejidily  with  sulphur. 

Testing  for  arsenic  requires  great  care,  although  the  most  minute 
traces  of  it  can  be  distinguished.  It  is  very  ill-advised  for  any  but  those 
whose  education  has  been  specially  directed  thereto,  to  undertake  such 
examinations  in  important  cases,  as  there  arc  many  precautions  neces- 
sary to  secure  an  accurate  and  definite  result. 
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Tlie  lolloNviug  aro  ihc  most  important  roaotions: — 

ToiKs  for  Arsaiioiis  Acid. — Nitrate  of  silver  j)r()(liifes  a  yellow  pre- 
<'ipit:ito,  soluble  in  nitric  acid  and  ammonia;  salj)liate  of  copper  caiLses 
a  ycllo\vish-i;;ven  precipitate  ;  alkaline  arsenites  with  an  excess  of  alkali, 
throw  down,  when  boiled  with  a  few  drops  of  sul})hate  of  copper,  a 
red  precipitate  of  suboxide  of  copper,  oxidizing;  at  the  same  time  the 
ai-senioiis  to  arsenic  acid;  sulpluuctted  hy(lro<::cn  and  sul])huret  of  am- 
monium cause  in  acid  solutions  a  yellow  j)rccij)itate  of  As^S^,  soluble  in 
alivtilies,  their  carbonates,  biearbonates,  and  sulphurets,  nearly  insoluble 
in  muriatic  acid,  decomposed  and  dissolved  by  nitric  acid,  and  deposit- 
ing a  metallic  mirror,  if  mixed  with  carbonate  of  sodium  and  suddenly 
subjected  to  an  intense  heat  in  a  glass  tube  through  which  a  current  of 
perfectly  dry  hydn)geu  passes. 

Comi)ounds  of  arsenious  acid,  if  subjected  to  the  influence  of  water, 
zinc,  and  sulphuric  acid,  yield  arseuiuretted  hydrogen,  AsHg,  which 
burns  with  a  bluish  color,  the  flame  at  the  same  time  giving  off  white 
vajiors  of  garlic  odor,  M-hich  condense  upon  cold  objects.  Upon  a  porce- 
lain dish  held  in  the  flame,  metallic  arsenic  will  be  deposited  in  black- 
ish-brown spots,  of  a  bright  metallic  lustre.  Arseuiuretted  hydrogen 
passed  through  a  tube  heated  to  redness  yields  a  bright  metallic  mirror; 
this  in  a  feeble  stream  of  sulphuretted  hydrogen  is  converted  into 
yellow  sulphuret  of  arsenic,  which  is  not  affected  by  a  current  of  nmri- 
atic  acid  gits. 

Compounds  of  arsenious  acid,  if  mixed  with  carlxmate  of  sodium 
and  cyanide  of  potassium,  and  heated  to  redness  in  a  glass  tube  through 
which  a  slow  stream  of  dry  carbonic  acid  passes,  yield  in  the  colder 
parts  a  beautiful  metallic  mirror;  this  is  a  most  delicate  test  for  arseni- 
ous acid. 

Before  the  blowpipe  upon  charcoal,  arsenious  acid,  whether  free  or  in 
comj^ounds,  is  reduced  and  reoxidized,  thus  producing  a  characteristic 
garli(;  odor. 

Tests  for  Arsenic  Acid. — Sulphuretted  hydrogen  and  sulphuret  of 
ammonium  cause  in  acid  solutions  a  yellow  precipitate  of  As^S^ ;  nitrate 
of  silver  produces  a  reddish-brown  precipitate,  sidphate  of  cojiper  a 
groonish-blue ;  sulphurous  acid  reduces  it  to  ai-senious  acid  ;  before  the 
blow])i[)e,  with  cyanide  of  potassium  and  with  zinc  and  sulphuric  acid, 
the  reactions  ai*e  as  above. 

PUEPARATIONS   OF   AltSEXIC. 

Acidiim  arsenicum,  H3A8O4  or  (AsjOs-l-SII./)).     Vcrv  poisonous. 
Acifluin  ai-seniosuni,  AsjOj.     "White,  oi)a<iiie,  somewhat  translucent  masses. 
Acidi  arseniosi  liquor.     1  i)er  cent,  sohition  with  2  per  cent,  of  IICI. 
Ammonii  ar.seiiia.s,  2NIT<,liAsOi.     Colorless,  rhombic  prisms. 
Amnionii  ai-seniatis  liquor,  p^r.  j  to  f^j.     Biette's  ar.-ienieal  solution. 
Arsenii  et  hydrariryri  iodidi  li((iior.     (,'ontainlng  1  per  cent,  of  each. 
Arsenii  iodidum,  ASI3.     JSoluble  oranj^e-reil  salt. 
Ferri  arseni:i,s,  I-V^f  As()4).^.     Dark-j^neen  jiowder. 

Potas.sii  arsenitis  licpior.     Containing;  1  |kt  cent,  eadi  of  AS2O3  and  KHCO3. 
Sodii  arscniaK,  Na^IIAsO^.VlI.X).     Transparent;  prismatic  crystals. 
Sodii  arseniatis  liquor.     1  per  cent,  sohition  of  aniiydrous  salt. 
Sodii  arsenitis  liquor,  As.Pj  and  NajCOj.     Harle's  solution. 
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Arsenic  Acid.     HgAsO^  =  141.9. 

If  arsenious  acid  diffused  in  water  is  heated,  and  nitric  acid  in  small 
quantities  added  until  nitrous  acid  fumes  cease  to  be  given  off,  the  solu- 
tion contains  arsenic  acid.  An  addition  of  muriatic  acid  to  the  water 
accelerates  the  reaction,  but  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the  heat  too 
high,  arsenic  acid  appears  as  a  colorless  or  white  vitreous  mass,  free 
from  Avater  of  crystallization,  deliquescent,  and  sometimes  forming 
crystals  containing  water.  It  is  exceedingly  poisonous,  has  not  been 
used  in  medicine  in  its  free  state,  but  -several  of  its  compounds  have 
been  prescribed. 

Acidum  Arseniosum,  U.  S.  P.     (Arsenious  Acid.     AS2O3  ::=  197.8.) 
(Arsenious  Oxide.      White  A7'senic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the  smelting 
of  cobalt  ores.  These  ores,  which  are  worked  extensively  in  Bohemia 
and  Saxony,  furnish  the  supplies  of  arsenic  to  commerce.  It  comes  in 
broken  masses,  with  a  conchoidal  fracture,  sometimes  translucent,  and 
sometimes,  especially  when  old,  opaque,  white,  or  buff-colored.  It  should 
be  preferred  for  chemical  uses  in  mass,  as  the  powder  is  liable  to  adul- 
teration. In  medicine,  it  is  used  as  an  alterative  and  febrifuge.  Dose, 
tV  to  8  g^^iii'  Externally  it  is  occasionally  applied  to  cancerous  affec- 
tions. 

Areenious  acid  is  well  known  to  be  a  violent  corrosive  poison,  and 
being  cheap  and  abundantly  sold  as  a  poison  for  rats  and  for  other  pur- 
poses, is  apt  to  be  taken  accidentally  or  with  criminal  design.  Its  sale 
is  restricted  in  most  of  the  States  by  law.  The  best  antidote  is  hijdrated 
peroxide  of  iron,  which,  as  described  in  its  appropriate  place,  should  be 
given  in  tablespoonful  doses,  repeated  every  ten  minutes,  till  a  large 
excess  has  been  given. 

A  heavy,  white  solid,  occurring  either  as  an  opaque  powder,  or  in 
transparent  or  semitransparent  masses,  which  usually  have  a  striated 
appearance;  permanent  in  the  air,  odorless  and  tasteless,  and  having 
a  faintly  acid  reaction.  Soluble  in  30  to  80  parts  of  water  at  15°  C. 
(59°  F.),  the  solubility  varying  with  its  physical  condition.  It  is  slowly 
but  completely  soluble  in  15  parts  of  boiling  Avater.  In  alcohol  it  is  but 
sparingly  soluble.  It  is  freely  dissolved  Ijy  hydrochloric  acid,  the  alka- 
lies and  their  carbonates,  and  is  moderately  soluble  in  glycerin.  When 
heated  to  about  218°  C.  (424.4°  F.)  it  is  completely  volatilized,  without 
melting,  and,  when  thrown  on  ignited  charcoal,  it  emits  an  alliaceoiLS 
odor.  An  aqueous  solution  of  arsenious  acid  affords  a  lemon-yellow 
precipitate  with  test-solution  of  ammonio-nitrate  of  silver,  and  a  grass- 
green  one  with  test-solution  of  ammonio-sulphate  of  copper ;  and,  if 
the  solution  is  acidulated  with  hydrochloric  acid,  a  bright  yellow  one 
with  hydrosulphuric  acid.  This  latter  precipitate  is  soluble  in  test- 
solution  of  carbonate  of  ammonium  and  insoluble  in  diluted  hydro- 
chloric acid  (distinction  from  sulphides  of  antimony  and  tin). 

If  0.247  gm.  of  arsenious  acid  be  dissolved  with  0.5  gm.  of  bicarbonate 
of  sodium,  in  boiling  water,  the  solution  should  decolorize  not  less  than 
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48.5  c.c.  of  tlic  volumetric  solution  of  iodine  (corresponding  to  at  lea^t 
97  i>er  cent,  of  pure  ai'senious  acid). 

Liquor  AcUU  Arseniosi,  U.  S.  P.     {Solution  of  Arsenioxis  Acid.) 

{Liquor  Arscnici  Chloridi,  Pharin.,  1870.) 

Arsenious  acid,  in  small  pieces,  one  part 1 

Hyilrochloiic  acid,  \\\o  jiarts 2 

Distilled  water,  a  .sullicient  quantity 

To  make  one  hundred  parts liK) 

B(»il  the  arsenious  acid  with  the  hydrochloric  acid  and  2o  parts  of 
distilled  Avatcr  mitil  it  is  dissolved.  Filter  the  Tujiiid,  and  |)ass  cnoiitrh 
distilled  water  through  the  filter  to  make  the  solution  weigh  100  parts. 

If  24.7  gm.  of  solution  of  arsenioas  acid  be  boiled  for  a  few  niiinites 
with  0.5  gm.  of  bicarbonate  of  sodium,  the  resulting  liquid  should  not 
decolorize  less  than  48.5  c.c.  of  the  volumetric  solution  of  iodine  (corre- 
sponding to  1  per  cent,  of  anhydrous  acid  of  the  required  purity). 

Ammonii  Arsenias.     [Arsenicde  of  Ammonium.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic  acid  is 
mixed  with  strong  solution  of  anunonia  until  a  precipitate  conuncnces 
to  aj^pear ;  on  setting  juside,  colorless  oblique  rh(jnd)ic  ])risms  are  de- 
posited ;  they  are  efflorescent  in  the  air,  and  lose  anunonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  degree  the  alterative 
effects  of  arsenic ;  the  dose  is  2*4  to  yg  grain. 

Liquor  Ammonii  Arseniafis.     (Bictte's  Arsenical  Solution.) 

1  grain  of  arseniate  of  annnonium  is  dissolved  in  1  ounce  of  water; 
the  dose  is  20  minims  to  ^  a  drachm. 

Liquor  Arsenii  el  ITydrargyri  lodidi,  U.  S.  P.     (Solution  of  Iodide  of 
Arsenic  and  Mercury.)     [Donovan^ s  Solution.) 

Iodide  of  arsenic,  one  part 1 

Hvi]  iodide  of  mercury,  one  part 1 

Diritilled  water,  a  sullicient  quantity 


To  make  one  hundred  parts ItX) 

Triturate  the  iodides  with  15  ]>arts  of  distilled  water,  until  they  are 
dissolved.  Filter  the  liquid,  and  ])ass  enough  distilled  water  through 
the  filter  to  make  the  solution  weigh  100  j)arts. 

Donovan's  solution  is  a  clear,  very  ])ale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed  with 
other  chemical  preparations,  as  a  general  ride.  It  is  a  powerfid  alter- 
ative, said  to  be  partictdarly  ada])ted  to  the  treatment  of  venereal  dis- 
eases. Dose,  in<v  to  XX.  Each  f5j  contains  about  J  grain  of  arsenic 
estimated  as  arsenious  acid. 
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Arsenii  Jodidum,  U.  S.  P.     {Iodide  of  Arsenic.     Aslj.) 
Iodide  of  arsenic  should  be  kept  in  glass-stopped  vials,  in  a  cool  place. 

Take  of  Arsenic  (the  metal)      .        .         .        .        .        .60  grains. 

Iodine 300      " 

Rub  the  arsenic  in  a  mortar  until  reduced  to  a  fine  powder,  then  add 
the  iodine,  and  rub  them  together  till  they  are  thoroughly  mixed.  Put 
the  mixture  into  a  small  flask  or  test-tube,  loosely  stopped,  and  heat  it 
very  gently  until  liquefaction  occurs ;  then  incline  the  vessel  in  different 
directions  in  order  that  any  portion  of  the  iodine  Avhich  may  have 
condensed  on  its  inner  surface  may  be  returned  into  the  fused  mass. 
Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and  when  it  is  cold 
break  it  into  pieces,  and  keep  it  in  a  well-stopped  bottle. 

It  is  seldom  prescribed  extemporaneously,  being  little  known  to  prac- 
titioners, although  doubtless  capable  of  valuable  therapeutic  applications. 

Glo&sy,  orange-red,  crystalline  masses,  or  shining,  orange-red,  crystal- 
line scales,  gradually  losing  iodine  when  exposed  to  the  air,  having  an 
iodine-like  odor  and  taste,  and  a  neutral  reaction.  Soluble  in  3.5  parte 
of  water  and  in  10  parts  of  alcohol  at  15°  C.  (59°  F.) ;  also  soluble  in 
ether  and  in  disulphide  of  carbon.  It  is  gradually  decomposed  by  boil- 
ing w^ater  and  by  boiling  alcohol.  By  heat  the  salt  is  completely  vola- 
tilized. The  aqueous  solution  has  a  yellow  color,  and,  on  standing, 
gradually  decomposes  into  arsenious  and  hydriodic  acids.  On  passing 
hydrosulphuric  acid  through  the  solution,  a  lemon-yellow  precipitate  is 
thrown  down.  If  the  salt  be  heated  with  diluted  nitric  acid,  vapor  of 
iodine  wall  be  given  off. 

Ferri  Arsenias.     [Arseniate  of  Iron.     Fe32As0.j.) 

Arseniate  of  sodium  or  ammonium  produces  in  the  solution  of  proto- 
chloride  of  iron  a  white  precipitate,  which,  during  washing  and  drying, 
assumes  a  dirty-green  color  by  being  converted  into  a  ferrosoferric  salt. 
In  cancer,  psoriasis,  etc.,  it  has  been  given  in  doses  of  -^  to  yiT  grain, 
usually  combined  with  phosphate  of  iron ;  externally  it  is  used  in  ointr- 
ments  containing  about  ^  a  drachm  to  1  ounce. 

Liquor  Potassii  Arsenitis.     (Solution  of  Arsenite  of  Potassium.)     [Foio- 

ler\s  Solution.) 

Arsenious  acid  in  small  pieces,  one  part 1 

Bicarbonate  of  potassium,  one  part 1 

Compound  tincture  of  lavender,  three  parts        ....  3 
Distilled  water,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Boil  the  arsenious  acid  and  bicarbonate  of  potassium  in  a  glass  vessel 
with  10  parte  of  distilled  water,  until  the  acid  is  completely  dissolved. 
Then  add  the  compound  tincture  of  lavender  and  enough  distilled 
water  to  make  the  product  weigh  100  parts.  Lastly,  set  the  mixture 
aside  for  8  days  and  then  filter  through  paper. 
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If  24.7  ^m.  of  the  solution  are  boiled,  with  0.5  gni.  of  bicarbonate 
of  socliiiin  added,  the  liciuid  when  cold  diluted  with  100  c.c.  of  water, 
an(\  some  ge'latini/eil  starch  added,  should  require  48.5  to  50  c.c.  of  the 
voluinetri*'  solution  of  iodine,  bcfoi'e  the  blue  eolov  ceases  to  disa|)jM'ar 
on  stirrinj^  (curres})onding  to  1  per  cent,  of  arsenious  acid  of  the  required 
purity). 

Liquor  jSoc///'  Arscniatisj  U.  S.  P.     (Solution  of  Arf^eniaie  of  Sodium.) 

(Pearson's  Solution.) 

Arseniate  of  sodium,  deprived  of  its  water  of  crystallization  by 

a  heat  not  exceeding  149°  C.  (300°  F.),  one  part       ...         1 
Distilled  water,  ninety-nine  parts 99 

To  make  one  hundred  parts 100 

Dissolve  the  arseniate  of  sodium  in  the  distilled  water. 

The  solution  responds  to  the  reactions  and  tests  of  arseniate  of  sodium 
(see  Sodii  Arsenias). 

It  is  considered  milder  than  Bictte's  liquor,  and  <::iven  in  the  same  doses ; 
in  minute  doses,  it  is  asserted  to  be  a  reliable  remedy  a'j;ainst  salivation. 

Liquor  Sodii  Arscnitis.     {Ilarle's  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution ;  the  j^rincipal 
difference  beino;  the  substitution  of  a  sodium  salt  for  one  of  potassium. 
30  grains  each  of  arsenious  acid  and  dried  carbonate  of  sodium  are 
diffested  with  6  ounces  of  distilled  water,  and  after  solution  suHicient 
cinnamon  water  is  added  to  make  the  whole  measiu-e  8  fluidouucx^s. 

It  is  used  lor  the  same  purposes  and  in  the  same  doses  as  Fowler's 
solution. 

Sodii  Arseniafi,  U.  S.  P.         (Arseniate  of  Sodium. 
Na.,HAsO,+7Il20=  311.9.)' 

Arseniate  of  sodium  should  be  kcjit  in  well-stopped  bottles. 

This  is  made  bv  calcinino;  480  n;rains  of  arsenious  acid,  408  grains  of 
nitrate  of  sinlium,  and  2G4  grains  of  dried  carbonate  of  sodium  witli 
a  lull  red  heat.  Put  tiie  fused  mass,  while  still  warm,  into  4  fluid- 
ounces  of  distilled  Avater,  and  stir  until  dissolved  ;  filter  the  solution, 
and  set  a^ide  to  crvstallize;  drain  the  crystals,  and  dry  rai)idly  on  filter- 
ing })aper.     Keeji  them  in  a  well-stopped  b<»ttl(>. 

Colorless,  ti'ansparent,  ]U'ismatic  crystals,  slightly  efflorescent  in  dry 
air,  odorless,  having  a  mild,  feebly  alkaline  taste,  and  a  faintly  alkaline 
reaction  ;  sohible  in  4  i)arts  of  water,  and  veiy  slightly  soluble  in  alco- 
hol at  15°  C.(51)°  F.) ;  very  soluble  in  boiling  water,  and  soluble  in  00 
parts  of  boiling  alcohol.  When  gently  heated,  the  salt  loses  28.8  per 
cent  of  its  weight  (water  of  crystallization),  and,  if  further  heated  to 
near  148°  C.  (298.4°  F.),  it  loses  the  remainder  of  its  Mater  (11.5  per 
cent.).  A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an 
intense  yellow  color,  not  api)caring  more  than  transiently  red  M'hen 
observed  through  a  blue  glass.  The  aqueous  solution  yields  a  white 
precipitate  with  test-solui'on  of  chloride  of  barium,  chloride  of  calcium, 
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or  sulphate  of  zinc,  and  a  brick-red  precipitate  with  test-solution  of  ni- 
trate of  silver,  all  of  which  precipitates  are  soluble  in  nitric  acid. 

The  cold  aqueoiLS  solution  of  the  salt,  acidulated  with  hydrochloric 
acid,  should  not  at  once  produce  a  yellow  precipitate,  or  assume  a  yellow 
color,  on  the  addition  of  hydrosulphuric  acid  (absence  of  arscnite). 


2d  Group  of  Pentad  Metals.     Preparations  of  Antimony. 

Antimony.     Sb  =  120. 

This  metal,  which  Avas  one  of  the  first  introduced  into  medicine,  is 
imported  from  France  under  the  name  of  regulus  of  antimony ;  it  is  a 
brittle  metal,  usually  of  a  lamellated  texture,  of  a  bluish-white  color; 
its  Latin  name,  stibivm,  as  abbreviated  8b,  furnishes  its  symbol.  It 
forms  three  combinations  with  oxygen,  teroxide,  SboOg,  antimonious  acid, 
Sb204,  and  antimonic  acid,  SbaOg.  Teroxide  and  the  tersulphuret  enter 
into  the  officinal  compounds. 

Tests  for  Antimony. — In  its  soluble  salts,  antimony  is  recognized  by 
the  following  tests : — 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in  acid 
solutions  an  orange-colored  precipitate ;  alkalies  and  their  carbonates,  a 
white,  bulky  one  ;  zinc,  a  black  powder  of  the  metallic  antimony  ;  zinc 
and  sulphuric  acid  evolve  antimoniurettcd  hydrogen,  SbHg,  wdnch  burns 
with  a  bluish-green  color  ;  on  a  poi'celain  cup,  held  in  the  flame,  a  black 
spot  of  very  little  lustre  is  deposited  ;  if  the  antimoniurettcd  hydrogen 
is  passed  through  a  tube,  the  middle  of  W'hich  is  heated  to  redness,  a 
bright  metallic  mirror  is  formed  in  the  cooler  part  of  the  tube ;  this 
mirror  will  disappear  if  a  stream  of  dry  sulphuretted  hydrogen  is  passed 
through  the  tube,  while  the  metallic  mirror  is  heated,  and  sulphuret  of 
antimony  of  a  reddish  or  blackish  color  will  make  its  appearance  ;  this 
disappears  entirely  if  through  the  tube  be  passed  a  stream  of  dry  mui'iatic 
acid  gas,  by  which  chloride  of  antimony  is  carried  over  and  may  be  con- 
densed in  water,  there  to  be  recognized  by  the  precipitates  with  the  above 
tests.  Before  the  bloAvpipe,  oxide  of  antimony,  when  mixed  with  car- 
bonate of  sodium  and  cyanide  of  potassium,  yields  globules,  and  a  Avhite 
pulverulent  and  crystalline  incrustation  of  the  oxide. 

Antimonic  Acid. — Its  salts  are  insoluble  with  the  exception  of  anti- 
moniate  of  potassium,  which  is  a  test  for  sodium  salts.  This  antimoniate 
may  be  recognized  by  yielding  precipitates  with  the  soluble  salts  of  all 
other  bases;  these  precipitates,  when  mixed  with  chloride  of  ammonium 
and  heated,  are  decomposed  into  water,  chloride  of  antimony,  chloride 
of  the  metallic  base  and  ammonia ;  the  chloride  of  antimony  is  volatile. 
For  the  quantitative  determination  of  antimonic  acid,  H.  Pose  uses  the 
I  antimoniate  of  sodium,  and  calculates  from  the  remaining  chloride  of 
sodium  the  equivalent  quantity  of  antimonic  acid.  If  insoluble  anti- 
moniates  are  boiled  with  muriatic  acid,  with  the  addition  of  some  tar- 
taric acid,  terchloride  of  antimony  enters  into  solution,  there  to  be 
recognized  like  the  salts  of  oxide  of  antimony. 
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PREPAKATIOXS    OF  AnTIMONV. 

Antimonii  chloridnm,  SbClj.     Colorless  or  yellowish  liquid  (butter  of  antimony). 
Antinionii  et  potiussii  tartra-s,  2K8l)()('4ll4()g.lI..().     Translucent  crystals  or  powder. 
Antimonii    oxidum,  Sb.^Oj.     Antinionii-   oxide,  antimonious  arid.     White,  inodorous 

lK)wd'.'r. 
Antimonii  oxys\il]iliidinn,  Sb ,052Sb.jSj.     Park-brown  powder.     Kernies'  mineral. 
Anlimonii  i|iiin(|iie>idpbidiim,  Sb._,Sj.     (lolden  sulpiiide  of  antimony. 
Antimonii  sul|iiii(linn,  Sb^Sj.     Native  blaik  sulpliide. 

Antimonii  sidphitlum  imrificatinn,  Sb.,S.,.     Native  Idack  stilphide  purified. 
Antimi)iiiuiiisiilploiraluiii,  Sb.Sj  witii  asmall  amount  of  Sli._,(),.    lieddish-brown  powder. 
Pot;issii  aiitimonias.     White,  inoiloroiis,  tasteless  powder. 
I'ulvis  antimonialis.      Mixture  of  oxide  aii<l  piiosph.  laleium. 
Sodii  et  antimonii  sulphuretum,  .';Na._,S,Sij.^Sj-f-II._,0.     C'ohirless  crystals. 
Vinum  antimonii.     4  jiarts  lartras  antimony  and  jiotassa  in  1000. 

Antimonii  Chloridum.     {Butter  of  And  man}/.     SbClj  =  226.2.) 

In  accordance  with  the  Prussian  Pharmacopeia,  this  preparation  is 
made  by  dissolvint^  1  lb.  of  black  siilphuret  of  antimony  in  4  11  is.  of 
crude  muriatic  acid.  These  ])r(»j)()rti()ns  are  nearly  those  of  our  Phar- 
niacopoiia,  1870,  in  the  preliminary  ])roce.'<s  for  oxide  of  antimony. 
Sulphuretted  hydrogen  is  evolved,  which  makes  it  neees.sary  to  operato 
in  the  open  air,  or  conduct  the  gas  into  water  or  a  cliimney.  After  lil- 
tration,  it  is  evaporated  to  IJ  ft)S.,  and  a  mixture  of  f  lb.  nuu'iatic  acid, 
and  lo-  lbs.  water,  is  added. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  is  decomposed  by  water,  oxide  of  antimony  Avith  some  chloride 
being  preci})itatcd ;  this  precipitate  was  formerly  employed  in  medicine 
under  the  name  of  Pidvis  Ah/erothi. 

Chloride  of  antimony  has  been  used  as  a  caustic,  jn'oducing  a  white 
scab  with  little  })ain :  it  may  be  made  into  ointments  containing  1 
drachm  to  the  ounce,  or  if  intended  for  diseases  of  the  eye,  from  10  to 
15  grains  to  an  ounce. 

Antimonii  et  Potassii  Tartras,  U.  S.  P.     ( Tartrate  of  Antimony  and 
Potassium.     2KSbOC,H,(),H20  =  664.)     (Tartar  Emetic.) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting  of 
tlu!  oxide  of  antimony  and  potiissium,  united  with  tartaric  acid.  The 
fir-st  step  in  its  preparation  is  the  precij)itation  of  teroxide  of  antimony, 
SbX)^,  by  the  process  described  (see  Aniimonii  Oxidum).  4  parts  of 
the  oxide  are  then  to  be  boiled  with  5  of  bitartrate  of  potius^imn  in  water 
till  the  combination  is  complete,  and  i\\G  solution  after  filtration  is  set 
aside  to  cry.sttillize.  The  oxide  unites  with  the  tartaric  acid  of  the 
i)itartrate,  forming  a  double  tartrate  of  antimony  and  p<»tassium,  in  the 
same  way  that  iron  is  combined  so  tts  to  form  with  the  bittu'trate  the 
double  tartrate  of  iron  and  ])ota.ssiinn,  etc.  (See,  also,  Sodii  et  Potassii 
Tartras  and  Potassce  lartras.)  Cream  of  tartar  being  ;i  bitartrate,  the 
exjilaiiation  lus  above  given  is  correct.  The  watery  solution  is  remark- 
able for  decomjiosing  rapidlv,  i'ormiiig  alg;e. 

Internally  administered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is  a 
powerful  emetic;  in  do.ses  of  gr.  ^V  to  \,  it  is  u  diaiilioretic  and  expec- 
torant; gr.  \  to  gr.  j^  is  a  decided  sedative.  It  is  very  njucli  used  in  a 
great  vari(!ty  of  di.seases.  Externally  applied  in  ointment  it  causes  a 
|)ustular  eruption. 
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Small,  transparent  cn'stals  of  the  rhombic  system,  becoming  opaque 
and  Mhite  on  exposure  to  air,  or  a  Avhite  granular  ])o^vd('r,  having  a 
sweet,  afterward  disagreeable,  metallic  taste  and  a  freely  acid  reaction. 
Soluble  in  17  parts  of  water  at  15°  C,  (59°  F.),  and  in  3  parts  of  boil- 
ing water ;  insoluble  in  alcohol,  which  precipitates  it  from  its  aqueoas 
solution  in  form  of  a  cr>'stalline  powder.  AMien  heated  to  redness,  the 
salt  chars,  emits  the  odor  of  burnt  sugar,  and  leaves  a  blackened  residue 
of  an  alkaline  reaction.  The  aqueous  solution  of  the  salt  yields,  with 
hydrochloric  acid,  a  white  precipitate  soluble  in  an  excess  of  the  acid ; 
but  no  precipitate  occurs  if  tartaric  acid  has  been  previously  added.  In 
a  solution  of  the  salt  acidulated  with  hydrocldoric  acid,  hydrosulphuric 
acid  causes  an  orange-red  preci})itate.  A  dilute  solution  at  once  becomes 
permanently  turbid  on  the  addition  of  a  little  carbonate  of  potassium. 

A  1  per  cent,  aqueous  solution  of  the  salt,  previously  acidulated  with 
acetic  acid,  should  not  be  clouded  1)y  the  addition  of  a  few  drops  of  test- 
solution  of  chloride  of  barium  (sulphate),  or  of  ferrocvanide  of  potas- 
sium (iron  and  other  metals),  or  of  oxalate  of  ammonium  (calcium),  or 
of  nitrate  of  silver  (chloride). 

If  1  gm.  of  the  salt  and  some  pieces  of  aluminium  wire  be  added  to 
strong  solution  of  soda  (sp.  gr.  al)out  1.260),  contained  in  a  long  test- 
tube,  a  gas  is  given  oif  which  should  not  impart  any  color  to  filter  paper 
wet  with  test-solution  of  nitrate  of  silver  and  held  over  the  mouth  of 
the  test-tube  (absence  of  more  than  traces  of  arsenic). 

Antimonii  Oxidum,  U.  S.  P.     [Oxide  of  Antimony.     SbjOg  =  288.) 

Sulphide  of  antimony,  in  very  fine  powder    .      4  troyounces. 

Muriatic  acid    .         .'        .       \         .         .         .  18  " 

Nitric  acid 1  troyounce  and  120  grains. 

Water  of  ammonia Ij  fluidounces. 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Place  the  sulphide  in  a  flask  of  the  capacity  of  2  pints,  and  having 
added  the  muriatic  acid,  digest  by  means  of  a  sand-l)atli  until  effer- 
vescence ceases.  Then  having  removed  the  flask  from  the  sand-bath, 
add  the  nitric  acid  gradually,  and  when  nitrous  vapor  ceases  to  be  given 
oflj  and  the  liquid  has  growTi  cold,  add  to  it  |  pint  of  water  and  filter. 
Pour  the  filtered  liquid  gradually  into  12  pints  of  water,  constantly 
stirring,  and  allow  the  precipitate  to  subside.  Decant  the  supernatant 
liquid,  and  wash  the  precipitate  twice  by  decantation,  using  each  time 
8  pints  of  water.  Then  transfer  it  to  a  muslin  strainer  to  drain,  anr' 
after  the  draining  is  completed,  wash  it  with  water  till  the  washings 
cease  to  have  an  acid  reaction.  Next  introduce  it  into  a  suitable  vessel, 
and  subject  it  to  the  action  of  the  water  of  ammonia  for  two  hours ;  at 
the  end  of  which  time  transfer  it  to  a  moistened  muslin  filter,  and  wash 
it  with  distilled  water  as  long  as  the  washings  produce  a  precipitate  with 
nitrate  of  silver.  Lastly,  dry  the  precipitate  upon  bibuloas  paper  with 
the  aid  of  a  gentle  heat. 

In  the  above  process  the  suljihide  is  converted  into  a  chloride,  and 
sulphydric  acid  gas  is  evolved.  The  nitric  acid  oxidizes  the  iron  jireseut 
into  ferric  chloride,  and  aids  in  decomposing  the  sulphide.  AVhen  thrown 
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iuto  water  the  cliloride  is  mostly  (.lecomposcd,  and  the  oxide,  Avith  a 
small  <[U:uitity  of  chloride,  is  depu-^itetl,  'Fliis  |)reci|)itato  is  washotl  and 
treated  with  aimnoiiia,  which  deeoiuposes  any  eidoride,  and  the  oxide 
is  left  pure  when  the  wa>hin<i:s  are  eonipleted. 

TenLs. — A  heavy,  j^rayish-white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  almost  insoluhle  in  water,  and  insoluble  in  aleohoL 
Nitric  aeid  fails  to  dis^^olve  it,  but  it  is  readily  soluble  in  hydi'ochlorio 
acid,  in  warm  solution  of  tartaric  acid,  and  in  a  boilino;  solution  of 
bitartrate  ot"  potassium.  When  heated,  the  oxide  turns  yellow,  and  at 
a  dull  red  heat  fuses  to  a  yellowish  litpiid,  which  concretes,  on  coolinji^, 
to  a  crystalliue  ni:iss  of  a  pearly  color.  At  a  higher  temjieraturc  it 
sublimes,  iiroducinir  colorless  and  trans|)arent,  or  white,  shinintr.  needle- 
shaped  crystals.  J>y  droppin<;  its  solution  in  hydrochloric  acid  into 
water,  a  white  j^recipitate  is  formed,  which  is  at  ouce  ohanti;ed  to  orange 
by  hydrosuli)huric  acid. 

A  solution  of  oxide  of  antimony  in  an  excess  of  tartaric  acid  should 
yield  no  precipitate  with  test-solutions  of  nitrate  of  silver  (chloride), 
chloride  of  barium  (sulphate),  or  ferrocyanide  of  potiussium  (iron  and 
other  metals). 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain  pre- 
cij)itated  sul])huret  and  oxysul])huret,  and  probably  will  be  found  a  cfood 
substitute  for  small  doses  of  tartar  emetic,  as  an  alterative  and  sedative. 
The  dose  may  vary  from  y^  of  a  grain  to  1  grain. 

It  is  most  frequently  prescribed  in  the  following : 

Tyson's  Antimonial  Powder,  Xo.  1. 

Oxide  of  antimony 2  grains. 

Piiosphate  of  calcium 18      " 

Mix  thoroughly. 

Tyson's  Antimonial  Poivdcr,  No.  2. 

Oxide  of  antimony 2  grains. 

Phosphate  of  calcium, 

Sulphate  of  potassium,  each 9      " 

Mix  well.     These  powdei*s  are  given  in  doses  of  5  or  10  grains. 

Antimonii  Oxysulphidum.     {Oxysidphurct  of  Antimony.     Kermcs  Min- 
eral.    SbgOg  -f  2Sb2S^.) 

(This  preparation  has  been  omitted  I'rom  the  Pharniacopopia  of  1880, 
but  as  it  is  still  ooeasionally  called  for,  we  reprint  the  fornmla  of  tlie 
United  States  Pharmacopoeia  of  1870.) 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder      1  troyounce. 

r;iri)()nate  of  sodium 23  troyounces. 

Water       ........     H5  pints. 

Dis<;olvc  the  carbonate  of  sodium  in  the  water  previously  heated  to 
the  boiling-point,  and,  having  added  the  sulphuret  of  antimony,  boil  for 
an  hour.     Then  tilter  rapidly  into  a  warm  earthen  vessel,  cover  this 
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closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end  of  24  hours, 
decant  the  supernatant  liquid,  drain  the  precipitate  on  a  tilter,  wash  it 
with  boiled  water  previously  allowed  to  become  cold,  and  dry  it  A\ithout 
heat.  Lastly,  preserve  the  powder  in  a  well-stopped  bottle,  protected 
from  the  light. 

By  tlie  long  boiling  of  the  native  sulphuret  of  antimony  with  car- 
bonate of  sodium,  the  sulphuret  is  partially  decomposed,  Ibrming,  as  in 
a  succeeding  process,  sulphuret  of  potassium  and  teroxide  of  antimony  ; 
after  filtering  to  separate  the  undecomposed  sulphuret  of  antimony,  the 
solution  is  allowed  to  cool  slowly,  and  then  precipitates  the  kermes, 
which  has  a  tolerably  uniform  composition,  containing,  as  stated  above, 
a  nuich  larger  proportion  of  the  teroxide  than  the  sulphurated  antimony 
which  is  precipitated  by  the  aid  of  an  acid. 

Oxysulphuret  of  antimony  is  a  purplish-brown,  tasteless  powder, 
soft  and  velvety  to  the  touch,  wholly  and  readily  soluble  in  nuu-iatic 
acid  with  evolution  of  hydrosulphuric  acid  gas,  aud  partly  soluble  in  a 
hot  solution  of  potassa,  leaving  a  residue  soluble  in  tartaric  acid. 

The  dose,  in  view  of  its  various  composition,  may  be  stated  at  from 
gr.  ^  to  gr.  iij.     It  is  a  more  active  preparation  than  the  foregoing. 

Anthnonii  Quhique-Sulphiduni.  {Golden  Sulphuret  of  Antimony.  SfogSg^ 
400.)     {Golden  Sulphur.      Quinque  Sulphuret  of  Antimony.) 

Antimonii  suljjhuretiim  aureum,  as  formerly  prepared,  was  deposited 
on  the  addition  to  the  solution  from  which  kermes  has  been  precipitated, 
of  an  acid ;  it  thus  varied  in  composition  aud  in  color  according  to  the 
degree  of  change  which  has  taken  place  spontaneously,  and  the  conse- 
quent proportion  of  sulphur  thrown  down  with  the  antimonial  sulphuret 
and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the  quinque 
sulphuret  of  antimony,  which  contains  61.8  per  cent,  metallic  antimony. 
The  sulphuret  of  antimony  and  sodium,  page  396,  is  dissolved  in  6  parts 
of  distilled  water,  and  the  solution  gradually  added  to  a  mixture  of  ^'^ 
strong  sulphuric  acid  and  10  of  ^vater ;  the  precijjitate  is  well  washed 
and  rapidly  dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  aud  inodorous, 
insoluble  in  water  and  alcohol ;  by  alkalies  it  is  decomposed,  an  antimo- 
nio-sulphuret  being  dissolved,  and  antimoniate  of  alkali  left  behind ;  it 
is  soluble  without  residue  in  sulphuret  of  ammonium.  The  cjuinque 
sulphuret  of  antimony  is  given  in  doses  of  J  to  1  grain. 

Antimonii  Sulphidum,  U.  S.  P.    {Sulpjhide  of  Antimony,     ^h^^  =  336.) 
{Antimonii  Sulphuretum,  Pharm.,  1870.) 

Native  sulphide  of  antimony  purified  by  fusion  and  as  nearly  free 
from  arsenic  as  po&sible. 

Tliis  drug  should  be  procured  in  powder  somewhat  purified  by  fusion 
and  levigated,  in  which  condition  it  is  kept  by  the  druggists ;  it  may 
then  be  considered  as  tolerably  pure  Sb2S3. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in 
small  quantities  with  pure  saltpetre,  and  testing  the  solution  with  nitrate 


394  PENTAD    METALS. 

of  silver ;  antiniouiato  of  silver  is  white,  the  arseniate  has  a  reddish- 
brown  color. 

In  steel,  <i;ray  masses  of  a  metallic  lustre  and  a  striated  crystalline 
fracture,  foriniiiir  a  hlack  or  !j:rayi>li-l»lacl\,  lustreless  powd(>r,  without  (ulor 
or  taste,  and  iusoluljle  in  water  or  alcohol.  W'iien  heateil  it  fuses  at  a 
teiuj>erature  below  red  heat.  1  part  of  the  powdcretl  sulphide,  when 
boiled  with  10  jvu-ts  of  hydrochloric  acid,  dissolves  without  leavini;  more 
than  a  slight  residue,  hydrosulpliuric  acid  beint:-  evolved.  The  solution 
when  added  to  water  j^ivesa  while  precipitate,  which  is  soluble  in  a  solu- 
tion of  tartaric  acid.  After  the  sej)aration  of  the  precipitate  by  iiltra- 
tion,  the  filtrate  gives  an  orunge-red  precipitate  with  hydrosulj)huric  acid. 

Antimonii  Sidphidum  Purificatum,  U.  S.  P,     {Purified  Sufpltidc  of 

Antimony.     Sb2S3  =  336.) 

Suli)hi(lo  of  antiinfiny,  ten  parts  .         .         .         10 
Water  ul'  aiimioiiiii,  live  parts      ...  5 

Water A  sufficient  quantity. 

Reduce  the  sulphide  of  antimony  to  a  very  fine  powder,  separate  the 
coarser  particles  by  elutriation,  and  when  the  finely  divided  sidi)liide 
has  been  (le])ositc(l,  pour  off  the  Mater,  add  the  water  of  ainiuonia,  and 
macerate  for  five  days,  agitating  the  mixture  frequently.  Then  let  the 
powder  settle,  pour  off  the  water  of  ammonia,  and  wash  the  residue  by 
repeated  effusion  and  decantation  of  water.  Finally,  dry  the  powder  by 
the  aid  of  heat. 

A  dark-gray  powder,  odorless  and  ta.stele.ss,  and  insoluble  in  water  or 
alct)hol.  It  fuses  at  a  temperature  below  red  heat.  When  boiled  with 
10  parts  of  hydrochloric  acid  it  is  nearly  all  dis-sohed,  liydrosulphuric 
acid  being;  evolved.  The  solution,  when  added  to  water,  yields  a  white 
precipitate,  which  is  soluble  in  a  soluti<m  of  tartaric  acid.  After  .separa- 
tion of  the  precijMtate  by  filtration,  the  filtrate  gives  an  orange-red  pre- 
cipitate with  hydrosulphiu'ic  acid. 

If  2  gm.  of  the  salt  be  mixed  and  cautiously  ignited,  in  a  ])orcelain 
crucible,  with  8  gm.  of  pure  nitrate  of  sodium,  and  the  fused  ma.ss  boiled 
with  2")  gm.  of  water,  th(>re  will  remain  a  residue  which  should  be  white, 
or  nearly  so,  and  not  yellowish  nor  brownish  i^aUsence  of  other  metallic 
sulphides).  On  boiling  the  filtrate  with  an  excess  of  nitric  acid,  until 
no  more  nitrous  va|)ors  are  evolved,  then  dissolving  in  it  0.1  gm.  of 
nitrate  of  silver,  filtering  again,  if  necessary,  and  cautiously  pouring  a 
few  drops  of  water  of  annnouia  on  top,  n(»t  more  than  a  white  cloud,  but 
no  red  nor  reddish  precipitate  shoidd  aj)pear  at  the  line  of  contact  of 
the  two  li(piids  (ab.sencc  of  more  than  traces  of  ai'scnic). 

Antimonivm  Snlpliuratum,  U.  vS.  P.     {Sulphurated  Antimony^ 

Chiefly  antimonious  sulphide  [Sb^Sg  =  336],  with  a  very  small  amount 
of  antimonious  oxide. 

Purified  sulphide  of  antimony,  one  part     .  1 

Solution  of  soda,  twelve  parts      ...  12 

Distil!e(l  water, 

Diluted  sulphuric  acid,  each        ...  A  sufficient  quantity. 
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Mix  the  purified  sulphide  of  antimony  with  the  solution  of  soda  and 
;J0  jmrts  of  distilled  water,  and  l)<)il  the  mixture  over  a  gentle  fire  for 
two  hours,  constantly  stirring,  and  occasionally  adding  distilled  water  so 
as  to  preserve  the  same  volume.  Strain  the  liquid  immediately  through 
a  double  muslin  strainer,  and  drop  into  it,  while  yet  hot,  diluted  sul- 
phuric acid  so  long  as  it  produces  a  precipitate.  Wash  the  precipitate 
with  hot  distilled  water  until  the  washings  are  at  most  but  very  slightly 
clouded  by  test-solution  of  chloride  of  barium ;  then  dry  the  precipitate 
and  rub  it  to  a  fine  powder. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sulphuret, 
forming  sulphuret  of  potassium,  and  holds  in  solution  both  the  unde- 
composed  tersulphuret  and  the  teroxide  liberated  by  the  alkali.  On  the 
addition  to  this  of  an  acid,  the  sulphuret  of  potassium  being  decomposed, 
and  the  excess  of  potassa  neutralized,  the  mixed  tersulphuret  and  ter- 
(jxide  are  thrown  down,  so  that  this  powder  has  the  complex  composition 
re])resented  in  the  syllabus.  According  to  Liebig  it  is  amorphous 
hydrated  tersulphuret  of  antimony,  which  loses  part  of  its  water  by 
drving,  the  other  part  is  only  given  off  by  exjiosui'e  to  a  temperature 
of  480°. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combination 
with  calomel  and  guaiacum,  as  in  Plummer's  pills,  or  with  extract  of 
conium  or  hvoscyamus  in  the  treatment  of  chronic  rheumatism.  As  its 
action  depends  very  much  upon  the  amount  of  acid  in  the  stomach,  it 
is  of  varying  activity.     Its  dose  is  from  gr.  j  to  iij,  twice  a  day. 

A  reddish -brown,  amorphous  powder,  odorless  and  tasteless,  and 
insoluble  in  water  and  in  alcohol.  When  heated  with  12  parts  of  hydro- 
chloric acid  it  is  nearly  all  dissolved  with  evolution  of  hydrooulj^huric 
acid.  The  residue,  after  having  been  washed  and  dried,  burns,  on  the 
application  of  a  flame,  with  the  characteristic  odor  of  sulphur  and  should 
leave  not  more  than  a  scanty  ash.  On  dropping  a  solution  of  sulphur- 
ated antimony  in  hydrochloric  acid  into  water,  a  white  precipitate  is  pro- 
duced, which,  after  ^^  ashing  and  drying,  should  weigh  not  less  than  85 
per  cent,  of  the  sulphide.  The  liquid  filtered  from  this  precipitate 
yields  an  orange-red  precipitate  with  hydrosulphuric  acid. 

Distilled  water  boiled  with  sulphurated  antimony,  filtered  and  acidu- 
lated with  hydrochloric  acid,  should  be  rendered  not  more  than  slightly 
opalescent  by  test-solution  of  chloride  of  barium  (limit  of  sulphate). 

Potassii  Antimonias. 

Formerly  preparations  were  employed  in  medicine  under  the  name 
of  antimonium  diaphoreticum  non-ablittum  and  ah/utum,  which  were  of 
variable  composition.  A  preparation  similar  to  the  last  named  is  officinal 
in  the  Prussian  Pharmacopoeia,  which  is  nearly  pure  antimoniate  of 
potassium.  It  is  prepared  by  throwing  into  a  red-hot  crucible  small 
quantities  of  an  intimate  mixture  of  1  part  metallic  antimony  and  2  jiarts 
nitrate  of  potassium,  continuing  the  heat  for  half  an  hour,  and  washing 
with  water. 

It  is  a  white,  inodorous,  and  tasteless  powder,  which  is  a  diaphoretic 
in  doses  of  J  to  1  grain. 
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Puh'is  Antimonialis,  U.  S.  1*.     {Antimonial  Powda\)     {James  Powder, 

Pulvis  Jacohi.) 

Oxido  of  antimony,  thirty-throe  parts 33 

I'recipitated  phosphate  of  calcium,  sixly-sovni  parts  .        .      G7 

To  make  one  hundred  parts 100 

Mix  thoni  intimately. 

It  is  a  white,  inodorous,  tasteless,  insoluble  powder,  "whieh  is  used  Of? 
an  alterative  and  diaphoretic,  and  was  officinal  ])rcvious  to  IS.'^.O,  and 
has  auain  hcen  revived  and  made  otlicintd.  it  resembles  Tyson's  auti- 
monial  })()wder  in  its  properties,  thoufj:;h  3J  times  stronger.  The  dose  is 
grs.  i  to  iii  every  3  or  5  liours,  iu  fevers. 


Sodii   et   Antimonii  Sulphuretum.     [Antimonio-Sulpliuret  of  Sodium. 

SNajS+Sb^Sj  +  lSH^O.) 

This  double  salt,  whieh  is  officinal  in  the  Pharmacopoeias  of  Slcsvig- 
Holstein,  Saxony,  and  others,  is  remarkable  for  its  readiness  to  crystallize 
with  an  unvariable  composition,  and  for  its  use  in  the  preparatit)n  of 
golden  sulj)hur.     It  was  discovered  by  Schli]ipe. 

It  is  prepared  by  slaking  "2  parts  of  burneil  lime  in  an  iron  vessel, 
and  dissolving  in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of 
water ;  the  clear  liquid  is  decomposed  by  6  parts  of  crystallized  car- 
bonate of  sodium ;  the  filtrate  boiled  with  2  ])arts  of  finely-j)owden'd 
black  sul])huret  of  antimony,  evaporated,  a  little  caiL>^tic  soda  added, 
and  crystal iized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  ecpial  ])ait8 
of  anhydrous  sulj)hate  of  sodiimi,  sulphuret  of  antimony,  and  a  (piarter 
part  of  charcoal,  and,  after  so])arating  the  metal  and  j)Owdering  the 
mass,  boiling  it  in  water  and  crystallizing  as  above. 

It  occurs  in  c(jlorless  or  yellowish  tetrahedrons,  easily  soluble  in  water, 
insoluble  in  alcohol,  and  decom})osed  by  acids,  alkalies,  and  metallic 
salts.     It  contains  45.29  per  cent,  of  Sb^Sg. 


Vinum  Antimonii,  U.  S.  P.     ( Wine  of  Antimony.) 

Tartrate  of  antimony  and  potassium,  four  parts         ...        4 

BdiHng  distilled  water,  sixty  ])arts 60 

Stronger  white  wine,  a  suflicient  quantity 


To  make  one  thousand  parts looo 

Dissolve  the  tartrate  of  antimony  and  pota'^ium  in  the  water,  and, 
whil(!  the  solution  is  hot,  add  OOO  ])arts  of  stronger  white  wine,  and 
filter  through  paper,  adding,  through  the  filter,  enough  stronger  white 
wine  to  juake  the  filtered  lirpiid  weigh  1000  parts. 

Dose,  as  an  ex|)ectorant  diaphoretic,  ^x  to  xxx,  at  intervals;  its 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided  doses 
of  the  salt. 
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3d  Group  of  Pentads.     Preparations  of  Bismuth. 
Bismuihum.     [Bismuth.     Bi  =  210.) 

This  metal  as  found  native  is  of  a  pinkish-white  color,  very  brittle, 
readily  fusible  and  crystallizable;  its  proper  solvent  is  nitric  acid,  but  its 
solution  in  nitric  acid  is  decomposed  by  water.  Most  of  Avhat  reaches 
us  is  obtained  from  Germany ;  both  arsenic  and  copper  are  common 
impurities.  To  free  it  from  these  impurities  it  has  been  suga:ested  to 
heat  to  redness,  in  a  covered  crucible,  a  mixture  of  oxide  or  subnitrate 
of  bismuth  with  half  its  weight  of  charcoal,  or  mix  16  ounces  of  the 
metal  pondered  with  2  ounces  of  carbonate  of  sodium,  and  2  drachms  of 
sulj^hur;  mix,  fuse  for  an  hour,  and  separate  the  metal  from  the  scoriae. 

Bismuth  is  used  in  the  composition  of  type-metal,  pewter,  and  fusible 
metals.  The  following  proportions  yield  useful  alloys,  adapted  to  baths, 
and  to  taking  impressions  of  plaster  casts,  etc.  The  alloy  of  8  parts  of 
bismuth,  5  lead,  3  tin,  melts  at  202°  F.  That  composed  of  2  bismuth, 
1  lead,  1  tin,  melts  at  200.75°  F. 

It  is  little  affected  by  the  air ;  burns  when  strongly  heated  ;  sp.  gr. 
9.8  to  9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate  with  its 
salts ;  the  nitric  solution  is  not  precipitated  by  sulphuric  acid.  Chromate 
of  potassium  gives  a  yellow  precipitate  differing  from  that  of  lead  by 
being  soluble  in  HNO3,  and  insohible  in  KHO.  By  alkalies  a  white 
precipitate  is  thrown  down  insoluble  in  an  excess ;  by  carbonate  of  po- 
tassium, white ;  by  ferrocyanuret  of  potassium,  white ;  by  iodide  of 
potassium,  brown ;  by  iron,  zinc,  copper,  cadmium,  tin,  and  lead,  in  the 
metallic  state.  The  soluble  salts  of  bismuth  are  remarkable  for  a  daz- 
zling white  precipitate,  produced  on  throwing  their  solution  into  a  lai'ge 
amount  of  water. 

Bismutlii  citras,  BiCglljOY.     White  powder. 

Bismuthi  et  ammonii  citras.     Small  shining  pearly  scales.     Dose,  gr.  j  to  iij. 

Bismuthi  et  ammonii  citras  liquor,  Ph.  Br. 

Bismutlii  oxiduni,  PA.JO^.     A  dull,  yellowish-white  powder.     Dose,  gr.  v  to  xx. 

Bismuthi  subcarbonas,  (BiOijCOgH/).     Insoluble  white  powder.     Dose,  gr.  v  to  30. 

Bismuthi  subnitras,  BiONOgHjO.     Insoluble  white  powder.     Dose,  gr.  5  to  30. 

Bismuthi  tannas.     Yellowish  insoluble  powder.     Dose,  gr.  30. 

Bismuthi  valerianas.     Kemedy  for  neuralgia.     Dose,  gr.  |  to  v. 

Bismuthi  Citras,  U.  S.  P.     (Citrate  of  Bismuth.     BiCgH507.=  399.) 

Subnitrate  of  bismuth,  ten  parts  .  .  .10 
Citric  acid,  seven  parts  .....  7 
Distilled  water A  sufficient  quantity. 

Boil  the  subnitrate  of  bismuth  and  the  citric  acid  with  40  parts  of 
distilled  water,  until  a  drop  of  the  solution  yields  a  clear  solution  with 
water  of  ammonia.  Then  add  500  parts  of  distilled  water,  allow  the 
suspended  matter  to  deposit,  wash  the  precipitate  (first  by  a  dccantation 
and  aftenvards  on  a  strainer)  with  distilled  water,  until  the  washings 
are  tasteless,  and  dry  the  residue  at  a  gentle  heat. 

This  salt  is  made  officinal  to  form  the  bismuth  et  ammonii  citras. 

A  white,  amorphous  powder,  permanent  in  the  air,  odorless  and  taste- 
less, insoluble  in  water  or  alcohol,  but  soluble  in  water  of  ammonia. 
When  strongly  heated,  the  salt  chars,  and,  on  ignition,  leaves  a  more  or 
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less  bliukencd  residue  with  a  yellow  surfaee,  which  is  dissolved  by  warm 
nitrif  acid.  This  solution,  ou  heiu}::  drop]>ed  into  water,  occasions  a 
whiti'  tui'i)idity.  The  nninioniacal  solution,  when  treated  witli  hydro- 
sidj)huric  acid  in  excess,  yields  a  hlacU  ])recij)itate.  The  tihratc,  de- 
j)rived,  l)v  heat,  of  the  excess  ol"  hydrosulphuric  acid  and  cooled,  when 
l)oiU'd  with  lime-water,  produces  a  wiiite  precipitate;  and  when  a  portion 
of"  it  is  mixed  with  an  e(|u;d  volume  of  concentrated  sul|»huric  acid  and 
cooled,  a  hrown  or  i)rowni>h-l)laclv  zone  should  not  apju'ar  around  a 
crystal  of  ierrous  sulphate  dropped  into  the  licpiid  (absence  of  uitrate), 

Bismidhi  et  Ammonii  Citrus,  U.  S.  P.     {Citrate  of  Bismuth  and 

Ammonia.) 

Citrate  of  bismuth,  ten  parts  .         .        .        .10 

Water  of  ammonia. 

Distilled  water,  each A  sufficient  quantity. 

Mix  the  citrate  of  bisnuith,  with  20  parts  of  distilled  water,  to  a 
smooth  paste,  and  gradually  add  water  of  ammonia  uutil  the  sidt  is  dis- 
solved, and  the  liquid  has  a  neutral  or  only  a  faintly  alkaline  reaction. 
Then  hlter  the  solution,  evaporate  it  to  a  syrupy  consisten<'e,  and  sprea<l  it 
ou  plates  of  glass,  so  that,  <»n  drying,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  small,  well-sto])i)ed  vials,  protected  from  light. 

This  is  a  very  popular  form  for  the  administration  of  bisnuith,  and  is 
used  extensively  iu-the  manufacture  of  the  popular  elixii-s  of  bisnuith. 
Its  solubility  is  claimed  by  some  to  render  it  more  valuable  than  other 
preparations  of  bisnuith.     It  is  given  in  doses  of  gr.  j  to  iij. 

Small,  shining,  pearly,  or  translucent  scales,  becoming  oi)aquo  on  ex- 
posure to  air,  odorless,  having  a  slightly  acidulous  and  metallic  taste,  and 
a  neutral  or  faintly  alkaline  reaction.  Very  solul)le  in  water,  and  but 
sparinglv  solubk,'  iu  alcohol.  \\'heu  strongly  heated,  the  Sidt  melts,  then 
chars,  and  iiually  leaves  a  more  or  less  blackened  residue,  with  a  yellow- 
surface,  which  Ls  dissolved  by  warm  nitric  acid.  This  solution,  on  being 
droj)ped  into  water,  occasions  a  white  turbidity.  The  aqueous  solution 
of  the  salt,  when  boiled  with  solution  of  jiotassa,  evolves  a  va])or  of 
ammonia;  and,  when  treated  with  hydrosulphuric  acid,  yields  a  black 
precipitate.  If  the  filtrate  be  deprived,  by  lieat,  of  the  excess  of  hydro 
sulphuric  acid,  and  cooled,  a  portion  of  it,  boiled  with  lime-water,  ])r(>- 
duces  a  white  precipitate.  Another  portion,  after  being  mixed  with  an 
equal  volume  of  concentrated  sulj)huric  acid,  and  cooled,  should  not 
produce  a  brown  or  brownish-black  zone  around  a  ciystal  of  ferrous 
sulphate  dropped  into  the  liquid  (absence  of  nitrate). 

Liquor  Bismuthi  et  Ammonii  Citratis,  Br.  Ph.      {Solution  of  Citrate  of 

Bismuth  and  Ammonium.) 

Tliis  solution  is  directed  by  the  Brit^h  Pliarmacopma  to  be  made 
directly  from  bismuth,  but  is  now  most  generally  made  by  disH)lving 
the  citrate  of  bisnuith  and  ammonia  in  water,  in  the  proportion  of  gr.  ij 
to  the  llui<lrachm. 

The  dose  is  1  or  2  fluidrachms  three  times  daily. 
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Bismuthi  Oxicluvi,  Jir.  Fh.     {Oxide  of  Bismuth.      Bi203  =  468.) 

This  is  directed  to  be  made  by  mixing  1  pound  (avoir.)  of  subnitrate 
of  bismuth  and  4  pints  of  solution  of  soda,  and  boiling  them  for  five 
minutes.  After  the  mixture  has  cooled,  and  the  oxide  subsided,  decant 
the  supernatant  liquid,  wash  the  precipitate  thoroughly  with  distilled 
water,  and  dry  it  with  a  gentle  heat. 

This  preparation  has  been  recommended  in  preparing  the  oleate  of 
bismuth  (which  see). 

The  dose  is  the  same  as  the  subnitrate  or  subcarbonate.  Oxide  of 
bismuth,  thus  prepared,  is  a  dull  yellow  powder,  and  is  apt  to  contain 
traces  of  oxide  of  lead  or  silver,  the  presence  of  which  would  be  detected 
by  the  same  tests  as  in  the  subnitrate. 

Bismuthi  Subcarhonas,  U.  S.  P.     {Subcarbonate  of  Bismuth, 
(BiO)2CO3H2O  =  530.) 

Take  of  Bismuth,  in  pieces      ....       2  troy  ounces. 

Kitric  acid 8j         " 

Water  of  ammonia  ....  5  fluidounces. 
Carbonate  of  sodium  .  .  .  .10  troyounces. 
Distilled  water A  sufficient  quantity. 

Mix  4J  troyounces  of  the  nitric  acid  with  4  fluidounces  of  distilled 
water  in  a  capacious  glass  vessel,  and,  having  added  the  bismuth,  set 
the  whole  aside  for  twentv-four  hours.  Dilute  the  resulting;  solution 
with  10  fluidounces  of  distilled  water;  stii-  it  thoroughly,  and,  after 
24  horn's,  filter  through  paper.  To  the  filtered  liquid,  previously 
diluted  with  4  pints  of  distilled  water,  slowly  add  the  water  of  am- 
monia, with  constant  stirring.  Transfer  the  whole  to  a  strainer,  and, 
after  the  precipitate  has  been  drained,  wash  it  with  2  pints  of  distilled 
water,  and  drain  it  again.  Then  2:)lace  the  precipitate  in  a  proper  vessel, 
add  the  remainder  of  the  nitric  acid,  and  afterM-ard  4  fluidounces  of  dis- 
tilled water,  and  set  the  solution  aside.  At  the  end  of  24  hours,  filter 
through  paper. 

Dissolve  the  carbonate  of  sodium  in  20  fluidounces  of  distilled  water, 
with  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stir- 
ring ;  transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  distilled  water  until  the  washings  pass  tasteless. 
Lastly,  dry  it  on  bibulous  paper  wn'th  a  gentle  heat,  and  rub  it  into  powder. 

This  preparation  was  introduced  into  practice  under  the  impression 
that  it  was  more  efficacious,  as  it  possessed  antacid  properties  as  well  as 
those  of  the  bismuth  preparations.  The  repeated  solution  gives  an  op- 
portunity to  separate  any  arsenic  that  may  be  present  as  an  arseniate  of 
bismuth. 

The  dose  is  from  5  grains  to  |  drachm,  or  more. 

A  white,  or  pale  yellowish-white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  \Mien  heated  to 
redness,  the  salt  loses  moisture  and  carbonic  acid  gas,  and  leaves  a  yellow 
residue,  w^hich  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is 
blackened  by  hydrosulphuric  acid. 


4(.)0  P  K  X  T  A  D     M  K  T  A  I-  S  . 

On  dissolvlnf]^  1  part  ot"  tli<>  salt  in  (>  })arts  of  warm  nitric  acid 
(.sp.  j^r.  1.200),  a  cojiious  etlcrvcsconcc  takes  place,  and  no  residue  should 
he  left  (al)seuce  of  iusoluhle  ioreiiT'i  salts).  ( )n  jxiuriuLT  this  solution  into 
")0  parts  of  wati'r,  a  white  prei'i])itate  is  produced,  and,  on  Jilteriuj;;  and 
concent  rat  in*:;  the  liltnite  to  0  parts,  a  portion  of  this,  mixed  with  5  times 
its  volume  of  diluted  sulphuric  acid,  should  not  become  cloudy  (absence 
of  lead).  If  another  portion  he  j)rcci|)i(ated  with  an  exces<  of  water  of 
ammonia,  the  su|)cniatant  licpiitl  should  not  exhibit  a  blue  tint  (copj)er). 
On  dihitin*;-  a  third  j)ortion  with  5  volumes  of  distilled  water,  the  filtrate 
should  not  he  alfecteil  by  test-solution  of  nitrate  of  silver  (cidoride),  or 
of  nitrate  of  barium  (sulpliate) ;  nor  by  hydrochloric  acid  (silver).  If 
the  salt  l)e  boiled  with  acetic  acid  diluted  with  an  equal  volume  of  water, 
and  the  cold  fdt rate  freed  I'rom  bisnuuh  by  hyilro.-ulphuric  acid,  the  new 
filtrate  should  leave  nQ  fixed  residue  on  evaporation  (alkalies  and  alka- 
line earths).  On  boilinji^  1  jrni.  of  the  salt  with  10  c.e.  of  solution  of 
soda  (sp.  gr.  l.'JGO),  and  holdin<>:  a  o;lass  rod  dip|)c<l  in  acetic  acid  over 
the  test-tube,  not  more  than  a  laint,  white  cloud,  but  no  heavy,  white 
fumes  should  aj)pear  (only  traces  of  ammonia).  If  the  preccdini;  mix- 
ture, after  thorou<i:h  boiling,  be  diluted  with  water  to  50  c.c.,and  filtered, 
the  filtrate,  when  supersaturated  wrth  hydrochloric  acid,  and  treated  witli 
hvdrosu1])huric  acid,  should  not  d(^]iosit  more  than  a  tnice  of  a  ])rcci])i- 
tate,  which  should  not  have  a  yellow  or  orange  color  (only  traces  of  anti- 
monv,  arsenic,  tin).  On  boiling  1  gm.  of  the  salt  with  10  c.e.  of  strong 
solution  of  soda,  decanting  the  liquid  from  the  precipitated  oxide  of  bis- 
muth into  a  long  test-tube,  and  adding  about  0.5  gm.  of  aluminium  wire 
cut  into  small  ])ieccs  (a  loose  plug  of  cotton  being  ])ushcd  a  short  distance 
down  the  tul)e),  the  generated  gas  should  not  impart  any  color  or  tint  to 
paper  wet  with  test-solution  of  nitrate  of  silver  and  kept  over  the  mouth 
of  the  test-tube  for  half  an  hour  (absence  of  more  than  traces  of  arsenic). 

Bismuthi  Subnitras,  U.  S.  P.      (Subnitrate  of  Bismuth. 
BiONOgH.O  =  30G.) 

Take  of  Bismuth,  in  pieces  ...  2  troyounces. 

Nitric  acid, 

Carbonate  of  sodium,  each    .         .  10  " 

Water  of  ammonia        .        .         .  G  fluidounces. 

Distilled  water        ....  A  sutiicient  quantity. 

Mix  4}  trf>younccs  of  the  nitric  acid  with  4  flui<lounces  of  distilletl 
water,  in  a  ca))acious  glass  vessel,  and,  having  added  the  bismuth,  set  the 
whole  aside  Ibr  '2i  hours.  Dilute  the  resulting  solution  with  10  finid- 
ounces  of  distilled  water,  stir  it  thoroughly,  and,  at  the  end  of  24 
hours,  filter  through  pa])er. 

Dissolve  the  carbonate  of  sodium  in  20  fluidounces  of  distilled  water 
with  the  aid  of  heat,  and  filter  the  solutittn  through  paper.  To  this, 
when  cold,  slowly  add  the  solution  of  nitrate  of  bisnmth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  precij)itate  has 
been  drained,  wash  it  with  distilled  water  until  the  washings  pass  taste- 
less, and  drain  again  as  comj)letely  as  jiossible.  Then  ])lace  the  moist 
precipitate  in  aca])acious  vessel,  gradually  atld  the  remainder  of  the  nitric 
acid  and  afterwards  4  fluidounces  of  distilled  water,  and  set  the  solution 
aside.     At  the  end  of  24  hours  filter  through  })aper,  and  to  the  Altered 
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liquid,  previously  diluted  with  4  pints  of  distilled  water,  slowly  add 
the  water  of  ammonia,  -vnth  constant  stirring.  Transfer  the  whole  to 
a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
2  pints  of  distilled  water,  drain  it  again.  Lastly,  dry  it  upon  bibulous 
paper  with  a  gentle  heat,  and  rub  it  into  powder. 

The  simple  formula  formerly  adopted  for  this  preparation  has  been  so 
greatly  modified  in  the  officinal  directions,  that  it  is  deemed  proper 
to  introduce  them,  as  above,  in  detail.  The  addition  of  diluted  nitric 
acid  to  bismuth  results  in  the  decomposition  of  the  acid  and  the  forma- 
tion of  bismuthous  nitrate  with  the  liberation  of  nitrous  fumes.  The 
reaction  is  represented  by  the  following  formula : 

Bi, + 8HX03= 2Bi3N03+ 2X0 +4H2O. 

Formerly  the  preparation  was  finished  by  throwing  this  into  water, 
by  which  four  equivalents  were  resolved  into  three  of  basic,  gen- 
erally called  subnitrate  (BiOXOg),  and  one  of  the  "nine  nitrate," 
Bi039X03,  the  latter  remaining  in  solution,  while  the  officinal  salt  went 
down  as  a  heavy,  white,  insoluble  powder.  The  modified  process  in- 
serted in  the  Pharmacopoeia  of  1870,  directs  the  precipitation  of  the 
solution  of  the  teruitrate  with  carbonate  of  sodium,  by  double  decom- 
position, yielding  nitrate  of  sodium  in  solution  and  insoluble  subcarbo- 
nate  of  bismuth,  which,  by  Avashing,  is  obtained  pur 3;  and  is  then 
dissolved  in  a  fresh  portion  of  nitric  acid ;  in  this  way,  the  arsenic 
which  may  have  been  contained  in  the  first  solution  is  separated  in  a 
soluble  form  by  the  addition  of  the  carbonated  alkali  and  the  subse- 
quent Avashing.  The  solutions  are  directed  to  be  diluted  till  precipita- 
tion commences,  and  exposed  for  24  hours,  by  which  the  remaining 
arseniate  of  bismuth,  which  is  rather  insoluble  in  dilute  acid  solutions,  is 
separated ;  the  precipitate  is  then  removed  by  filtration,  and  the  subni- 
trate obtained  by  the  addition  of  distilled  water,  and  then  ammonia. 
This  last  namedaddition  increases  the  precipitate  by  neutralizing  any  excess 
of  nitric  acid,  which  otherwise  holds  in  solution  much  of  the  bismuth. 

Subnitrate  of  bismuth  is  a  sedative  and  antispasmodic  of  veiy  useful 
and  peculiar  properties ;  its  chief  use  is  in  gastro-intestinal  affections, 
diarrhcea,  and  nausea.  The  dose  is  from  1  to  20  grains.  It  is  also  em- 
ployed as  a  cosmetic,  from  its  white  and  satiny  appearance.     The  pres- 

'  ence  of  arsenic,  in  the  commercial  varieties  and  in  specimens  prepared 

I  by  the  old  process,  is  believed  by  some  physicians  to  have  a  bearing 
upon  its  therapeutic  properties  and  perhaps  to  add  to  its  efficiency. 

A  hea%y,  white  powder,  permanent  in  the  air,  odorless  and  almost 
tasteless,  showing  a  slightly  acid  reaction  when  moistened  on  litmus 

I  paper,  and  insoluble  in  water  or  alcohol.  AVhen  heated  to  redness,  the 
salt  gives  off  moisture,  and  afterward  nitrous  vapors,  leaving  a  yellow 
residue  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is 
blackened  by  hydrosulphuric  acid. 

On  dissolving  1  part  of  the  salt  in  5  parts  of  warm  nitric  acid  (sp. 

gr.  1.200),  no  effervescence  should  occur  (absence  of  carbonate),  and  no 

residue  should  be  left  (absence  of  insoluble  foreign  salts).     The  reactions, 

I  for  purity,  of  this  solution,  as  well  as  those  of  the  original  salt,  should 

i  be  the  same  as  those  mentioned  under  Bismuthi  Subcarbonas. 
26 

ll 
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Bi.s-viHthi  Taunoii.     [Tdtmafe  of  Bijumtfh.) 

This  is  prepared  by  iii-st  preeij>itatin<j  tlie  oxide  of  bismuth  from  a 
solution  of  44  parts  of  the  ervstallizcHl  nitrate  by  an  exeess  of  ejiustic 
s<K!a.  This  preeipitate  is  collected  on  a  cloth,  and  carefully  wjushetl ;  it 
is  then  triturated  in  a  mortar  with  !?!>  parts  (if  taiuiic  acid.  The  inai^ma 
is  then  dilutetl  with  water;  the  whole  is  tlu'own  on  a  cK>th,  wiushed,  and 
then  dried  either  in  the  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insolui)le,  nearly  tasteless  powder,  which  has  l)een 
introduced  as  a  remedy  for  obstinate  diarrhtea.  The  dose  mentionwl  in 
the  journals  is  30  grains. 

Bismuthi  Valerianas.     (Valerianate  of  Bismuth.) 

Prepared  by  addinsi:  an  aqueous  solution  of  ternitrate  of  bismuth 
(Bi.^NOj)  to  valerianate  of  sodium ;  the  white  preeipitate  is  washed 
with  water  containinji;  a  small  quantity  of  valerianic  acid,  and  dried 
with  a  gentle  heat. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 
remedy  in  neuralgic  affections,  and  is  given  in  doses  of  ^  grain  to  3 
grains,  three  or  four  times  a  day. 


CHAPTER  YII. 

TESTS,  QUALITATIVE  AXD  QUANTITATIVE. 

THE  advance  in  pharmaceutical  education  demands  that  the  pharma- 
cist of  the  day  be  better  informed  on  the  subject  of  chemistr}',  and 
especially  on  that  branch  of  the  science  which  enables  him  to  determine 
the  ])urity  and  composition  of  his  stock.  The  advantage  of  such  a 
knowledge  cannot  be  overestimated;  while  to  the  physician  such  knowl- 
edge is  exceedingly  necessary  in  any  toxicological  investigation,  anil  the 
analysis  of  urine  is  now  one  of  the  most  important  elements  in  diagnosis. 

All  chemicals  and  many  organic  substances  are  recognized  by  certain 
reactions,  precipitates,  or  colorations,  ])roduced  by  other  chemicals. 
These  cheniicals  are  usually  kept  in  solutions  called  test-cheniicals  or 
test-solutions;  and  when  these  solutions  are  pre})ared  for  quantitative 
analysis  the  strength  bears  some  decimal  relation  to  the  molecular 
weight  of  the  ingredient,  and  such  solutions  are  called  volumetric  solutions. 

In  the  appendix  to  the  British  Pharmacopteia  (added  in  1874)  a  list 
of  reagents,  test-  and  volumetric-solutions  were  added.  The  connnittee 
on  revision  of  the  United  States  Pharmacopoeia  have  wisely  followed 
the  same  ])lan,  and  added  tests  and  outlines  for  assjiying  all  the  j)rin- 
cipal  chemicals  and  di-iigs.  Although,  at  the  ])resent  time,  it  is  greatly 
to  be  dej)lored  that  many  of  the  chemicals  and  even  the  ])rej)arations 
are  not  made  in  the  shops  or  working-rooms  of  the  pharmacist,  but  are 
procured  from  the  laboratory  of  the  manufacturer,  it  becomes  all  the 
nioi-e  neccssju-y  that  he  should  have  some  simple  tests  that  Mill  enable 
him  to  determine  the  puritv  of  his  prej)arations.  The  des(a*ij)tion  of 
all  the  various  meth<xls  employed  in  analysis  would  occu])y  too  much 
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space  ill  a  work  entirely  pharmaceutical,  and  the  reader  is  referred  to 
the  methods  and  analytical  tables  published  in  chemical  works.  A 
short  description  of"  the  apparatus  used  in  the  more  importiint  opera- 
tions is,  however,  indispensable. 

Test-solutions  should  be  prepared  in  a  small  flask,  and,  when  the 
substance  is  hard  or  but  slightly  soluble,  it  should  first  be  reduced  to  a 
powder  in  a  clean  mortar.  Distilled  water  only  is  to  be  used  in  all 
analytical  work.  The  most  accurate  preparation  of  volumetric  solu- 
tions is  procured  by  using  a  flask  of  such  a  size  as  to  produce  a  litre, 
half-litre,  or  c|uarter-litre.  These  flasks  come  graduated  in  various 
sizes  (Fig.  199),  and,  in  selecting,  care  should  be  taken  to  procure  one 
in  which  the  neck  is  even  and  not  too  large,  and  the  graduating  line  is 


Fig.  199. 


Fig.  200. 


Fig.  201. 


Fig.  202. 


in  an  even  curve  and  well  up  on  the  neck.  Some  chemists  prefer  to 
make  the  solutions  in  ordinary  flasks,  and  complete  the  volume  in  a 
cylinder  graduated  in  cubic  centimetres  (Fig.  200). 

All  solutions  should  be  filtered  through  paper  entirely  free  from  iron 
or  coloring  matter.  They  should  be  kept  in  glass-stoppered  bottles. 
Various  kinds  of  bottles  have  been  proposed  for  this  purpose.  The 
bottle  (Fig.  201)  has  the  label  moulded  on  the  surfiice.  They  come  in 
sets  of  4-ounce  bottles  to  contain  32  solutions,  and  this  size  will  be 
found  to  be  the  most  convenient  for  ordinary  test-solutions.  For  the 
mineral  acids  the  bottle  (Fig.  202),  with  an  enamelled  label  and  glass 
cap,  is  very  desirable.  Where  economy  is  a  consideration,  an  ordinary 
tincture  bottle  can  be  used  with  a  set  of  paper  reagent  labels.  Such 
labels,  after  being  pasted  on  the  bottle,  should  be  \arnished  over  with 
a  solution  of  paraffine  in  turpen- 
tine, which  renders  them  impervi-  "^isn  ^S- 
ous  and  unaifected  by  either  acids 
or  alkalies. 

In    the  selection  of   test-tubes, 
only  those  should  be  selected  M'hich 
are  of  thin,  hard  glass.     They  are 
sold  according  to  length,  the  most  available  sizes  being  those  4  or  5 
inches  long,  and  from  a  J  to  |  inch  in  diameter.      They  are  usually 
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kfpt   in  a  rack  siu-li  as  j)ictiire(l  (Fip;.  203),  and  wlu-ii  not  in  use  thev 
slioiiKl  he  t'k'iiniHl  and  stuck  on  the  wootlen  pins  j)i'ovid('d  lor  that  j)nrpos(.'. 

Jieakei-s  should  he  wide  enou<j;h  to  achuit  of  iK'in;;  easily  cleansed,  and 
of  wcU-annealetl  5j;lii.ss,  to  admit  of  sudden  chanties  of  temperature. 

Tiiehurette  is  indispensjihle  in  all  volumetric  or  (|uantitative  analysis. 
Various  forms  have  hcvn  devised,  hut  it  seems  to  us  that  the  simpkst. 
or  Mohr's  hurette,  is  tlie  hest  {F\<f.  204).  It  consists  of  a  straight  tuh. 
of  u^kiss,  <ritiduat<.'d  in  cubic  ceutimeters  and  fractions  of  that  measure. 
It  is  of  tlie  siune  hore  to  within  al>out  an  inch  or  two  of  the  end,  wlici-c 
it  is  eoutraeted  so  ad  tu  tit  a  rubber-tube  to  which  is  attached  a  t-um- 


Fig.  204. 


Fig.  205. 


Fig.  206. 


pressing-screw,  wliich  regulates  the  floAV.     Most  of  these  burettes  aru 
made  in  Germany,  and  are  usually  very  accurate. 

In  use  the  burette,  is  supported  in  some  sort  of  stand  or  su])poi*t  such 
as  Fig.  205.  Where  considerable  work  is  to  be  done,  as  in  the  lalxira- 
tory  of  the  analytical  chemist,  it  is  an  excellent  plan  to  have  a  number 
of  these  solutions  on  hand,  and  a  stand  like  Fig.  206,  to  hold  a  number 
of  burettes,  is  a  great  convenience. 

In  using  the  burette,  it  is  first  filled  up  to  the  to]i  mark,  and  then  by 
opening  the  screw-compressor  the  liquid  is  allowed  to  drop  slowly  into 
a  i)eaker  or  vessel  containing  the  article  to  be  testetl,  stirring  well  after 
each  addition,  until  the  decoloration  or  coloration  is  complete.  Then. 
by  reading  off  the  graduation,  the  amount  of  licjuid  used  is  seen,  and  th< 
required  result  is  ea-^ily  gotten  by  a  simj)le  pro])ortion. 

When  determining  the  strength  of  an  alkaline  substance,  as,  for 
example,  potassium  carbonate,  it  is  usual  to  add  a  few  drops  of  litnHi> 
solution  to  the  alkaline  solution,  and  then,  by  adding  oxalic  acid  solu- 
tion gradually,  and  heating  the  solution  after  each  addition,  to  entirely 
expel  the  carbonic  acid.  As  soon  as  the  blue  col(»r  of  the  litnnis  i.- 
destroyed,  we  know  that  the  solutiuu  Is  neutralized.     Suppose  it  required 
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50  c.c.  of  the  volumetric  oxalic  acid  solution,  we  would  know  that  our 
solution  contained  of  anhydrous  carbonate  .0690  X  50  =  3.45  gm. 

In  quantitative  analysis,  it  frequently  becomes  necessaiy  to  determine 
the  quantities  of  metals,  or  organic  substances,  present  by  the  weight  of 
precipitates.  They  should  be  collected  on  a  tared  filter,  and,  after  thorough 
washing,  carefully  dried  in  a  drying-oven  at  a  temperature  not  over  212°  F, 
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I.— ARTICLES    USED    IN   TESTING. 

Absolute  Alcohol. — Ethyl  alcohol  [C2H5HO  =  46]  nearly  or  quite 
free  from  water.  It  should  have  the  sp.  gr.  0.794  at  15.6°  '(60°  F.); 
should  respond  to  the  tests  of  purity  given  under  alcohol ;  and  a  por- 
tion shaken  with  well-dried  sulphate  of  copper  should  not  impart  color 
to  the  latter. 

Acids. — All  acids  used  in  testing  must  fulfill  the  requirements  of 
strength  and  purity  mentioned  in  the  Pharmacopoeia,  with  the  additional 
condition  that  the  reactions  for  purity  shall  not  depend  upon  a  limit  of 
time,  nor  permit  any  recognizable  trace  of  impurity. 

Besides  resjxjuding  to  all  other  tests  for  purity.  Hydrochloric  Acid, 
diluted  with  five  times  its  volume  of  distilled  water,  and  Sulj-jhurie 
Acid,  diluted  with  fifteen  times  its  volume  of  distilled  water,  when 
treated  by  the  method  given  under  test-zinc,  should  give  no  indication 
of  the  presence  of  arsenic. 

Aluminium. — Metallic  aluminium  [Al  =  27]  in  the  form  of  wire 
or  ribbon.  It  should  be  soluble  in  solution  of  potassa,  without  leaving 
a  residue. 

Chromate  of  Potassium. — The  crj'stallized  salt  [K^CrO^  =  194.4]. 

Copper. — ]Metallic  copper  [Cu  =  63.2]  in  slender  wu-e,  or  thin  foil 
cut  into  strips. 

Gelatinized  Starch. — A  gelatinous  solution,  freshly  prepared  by 
mixing  1  part  of  starch  (see  Amylum)  with  200  parts  of  distilled  water, 
and  boiling  the  mixture  for  five  or  six  minutes. 

Gold.— Metallic  gold  [An  =  196.2]  in  the  form  of  leaf.  It  should 
uut  be  alfected  by  nitric  acid,  but  should  readily  dissolve,  without  resi- 
due, in  nitrohydrochloric  acid. 

Hydrosulphuric  Acid. — The  gas  [H^S  =  34]  generated  by  treating 
'  ferrous  sulphide  [FeS  =  87.9]  with  diluted  sulphuric  acid  (see  Acidiim 
j  Sulphuricum  Dilutum),  and  washed  by  being  passed  through  a  small 
1  quantity  of  distilled  water  in  a  wash-bottle.  1  part  of  ferrous  sulphide 
,  is  sufficient  for  15  parts  of  diluted  suljihuric  acid,  or  for  1.5  parts  of 
j  sulphuric  acid  when  this  ls  diluted  with  eight  to  ten  times  its  weight 
I  of  distilled  water ;  and  the  resulting  gas  will  saturate  about  50  j^aiis 
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of  (li.stilled  water.  Distilled  water  so  saturatt'd  may  he  ustnl,  when 
fresh,  a*;  a  test-solution  of  hydrosiiljiliiirie  acid.  It  shouKl  •i;ive  the 
strong  (Mlor  of  the  aeid,  and  should  ahundantlv  hlaekeu  test-solution 
of  acetate  of  lead. 

Indigo.— Indioo  hlue  [CsH^XO  =  131]. 

Litmus  Paper. — Blue  Litinns  Paper.  Unsized  white  pa]>er  colorc<l 
with  solution  of  litmus. — Red  JJtinn-s  Pajur.  Unsi/x'd  white  jKiper 
colored  with  solution  of  litnuis  |)reviously  reddened  by  the  smallest 
i'e(iuisite  (juantity  of  sulphuric  acid. 

Molybdate  of  Sodium. — The  salt  [NajMoO^.HjO^  223.5]  iu  crys- 
tals, or  in  clear,  white,  fused  masses. 

Solution  of  Litmus. — A  solution  prepared  by  macerating  1  part  of 
litmus,  in  powder,  with  10  parts  of  diluted  alcohol,  iu  a  closed  vessel, 
for  2  days,  and  filtering. 

Solution  of  Turmeric. — A  sf>lution  prepared  by  macerating  1  ])aT't 
of  bruised  turmeric  with  G  parts  of  dilutetl  alcohol,  in  a  eloseil  vessel, 
for  7  days,  and  filtering. 

Test-Zinc. — Metallic  zinc  [Zn  =  64.9],  free  from  arsenic,  and  in 
slender  sticks,  or  small  fragments,  or  in  thin  disks,  prepared  by  melting 
the  metal  and  pouring  it  in  a  thin  stream  into  water. 

Test-zinc  should  be  soluble  iu  dilute<l  sulphuric  acid  and  Iciive  no 
residue,  or  not  more  than  a  sliglit  one  (absence  of  more  than  small  pvo- 
portions  of  lead).  If  test-zinc  does  not  cause  rapid  eflervesceuce  in 
diluted  sulphuric  acid,  this  difficulty  may  l>e  overcome  by  spriid<liiiL 
the  metal  with  test-solution  of  platinic  chloride  previously  diluted  with 
about  500  times  its  volume  of  distilled  water,  and  then  drying  on  the 
water-l)ath. 

Turmeric  Paper. — Unsized  white  paper  colorwl  with  solution  of 
turmeric,  by  steeping  and  drying  it  without  the  application  of  heat. 

Tests  for  the  Absence  of  Arsenic. 

A  flask  of  300  to  400  c.c.  ca]incity  is  connected,  through  a  tubulated 
stoj)j)er,  with  a  drying-tube,  one  end  of  which  is  lilled  with  fragment- 
of  dried  chloride  of  calcium,  and  the  other  end  with  fragments  of  dry 
potassa  or  soda.     The  drying-tube  is  connected  with  a  horizontal  tube 
of  hard  glass,  about  ten  inches  (25  centimeters)  in  length,  and  onc^fourlli 
of  an  inch  ((>  millimeters)  in  diameter,  having  the  farther  end  drawn  out 
narrow  and  turned  downward,  so  as  nearly  to  reach  the  bottom  of  a  test- 
tube  adjusted  to  receive  it.     Near  its  finther  horizontal  portion,  the  hard 
glass  tube  is  narrowed  to  about  one-third  its  diameter,  and  the  whole  tulu 
is  su|)ported  socurelv,  leaving  a  sjiaceof  three  inches  (7  centimeters),  ucxi 
bel'oi'e  the  narrow  portion,  free  for  the  flame  of  a  Iam[)  placed   under- 
neath.    A  portion  of  4  to  5  gm.  of  the  zinc  to  he  tested  is  placed  in  tin 
flask,  with  120  to  150  c.c.  of  diluted  sulphuric  acid  (known  to  be  fro 
from  arsenic),  the  connections  are  closed,  and  3  (»r  4  c.c.  of  test-solution 
of  nitrate  of  silver  poured  in  the  test-tube  to  receive  the  gas.      When 
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the  gas  has  bubbled  briskly  through  the  solution  in  the  test-tube  for  at 
least  five  minutes,  and  until  the  air  is  expelled  from  the  apparatus,  the 
lamp  is  placed  so  as  to  heat  the  hard  glass  tube  nearly  or  (|uite  to  red- 
ness, and  this  temperature  is  maintained  for  at  least  twenty  minutes, 
while  the  gas  is  passing.  No  mirror  should  appear  in  the  narrowed 
portion  of  the  heated  tube,  beyond  the  flame,  and  no  black  precipitate, 
or  not  more  than  a  slight  darkening  of  color  should  appear  in  the  test- 
solution  of  nitrate  of  silver  (absence  of  arsenic).  Also  no  miiror  should 
appear  in  the  tube  next  before  its  heated  portion  (absence  of  antimony). 

Water. — Whenever  water  is  mentioned  in  the  descriptions  of  chemi- 
cals, or  for  use  in  any  test,  distilled  water  is  to  be  employed. 


II.— TEST-SOLUTIONS. 

[Test-solutions  should  be  preserved  in  well-stopped  bottles  of  hard  glass.] 

Test-Solution  of  Acetate  of  Lead. — A  solution  of  1  part  of  acetate 
of  lead  (see  Plumbi  Aceias)  in  10  parts  of  distilled  water,  with  the  addi- 
tion of  a  few  drops  of  acetic  acid  (see  Acidum  Acetlcuin),  if  necessary, 
to  give  the  liquid  a  faint  acid  reaction.     The  solution  should  be  clear. 

Test-Solution  of  Albumen. — A  solution,  recently  prepared  by 
triturating  the  white  of  one  egg  with  100  cubic  centimeters  of  distilled 
water  and  filtering;  through  cotton  moistened  with  distdled  water. 

Test-Solution  of  Ammonio-Nitrate  of  Silver. — A  solution  pre- 
pared by  adding  water  of  ammonia  (see  Aqua  Ammonke),  in  drops,  to 
test-solution  of  nitrate  of  silver,  until  the  precipitate  at  fu'st  formed  is 
verv  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Ammonio-Sulphate  of  Copper. — A  solution 
prepared  by  adding  water  of  ammonia  (see  Aqua  Ammonia:),  in  drops, 
to  test-solution  of  sulphate  of  copper,  until  the  precipitate  at  first  formed 
is  very  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Bichromate  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  bichromate  of  potassium  (see  Potuasii 
Bichromas)  in  10  parts  of  distilled  water. 

Test-Solution  of  Bitartrate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure  bitartrate  of  sodium  [XaHC^H^Og. 
HjO  =  190]  in  10  parts  of  distilled  water,  with  the  aid  of  heat,  and 
filtering  when  cold. 

Test-Solution  of  Carbonate  of  Ammonium. — A  clear  solution 
prepared  by  dissolving  1  part  of  carl)onate  of  ammonium  (see  Ammonii 
C'arhonas)  in  10  parts  of  distilled  water. 

Test- Solution  of  Carbonate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  carbonate  of  sodium  (see  Sodii  Carbonas) 
in  10  parts  of  distilled  water. 
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Test-Solution  of  Chloride  of  Ammonium. — A  clear  solution  pre- 
pared 1)V  cliss»lvin<r  1  jmrt  of  clilitridr  ot"  annnoiiiuni  (see  Ammonii 
Cliloridiiiii)  ill  10  parts  ol"  distilled  water. 

Test-Solution  of  Chloride  of  Barium. — A  clear  solution  pre- 
pared l»v  tlissolvinir  1  part  ol"  j)ure,  ei-vstallized  ehhiride  of  barium 
[BaCl2.2ILO=  24;}.()]  iu  10  parts  of  distilled  water. 

Test-Solution  of  Chloride  of  Calcium. — A  clear  solution  ])re- 
pared  hv  dissolvinji;  1  part  of  pure,  crvstallized  chloride  of  calcium 
[CaCl^.BHp  =  218.8]  in  10  parts  of  distilled  water. 

Test-Solution  of  Chloride  of  Gold. — A  clear  solution  prepared 
by  dis>(.l\inu^  1  part  of  chloride  of  "-old  [AuC'lg  =  302.4]  in  20  i)arts 
of  distilled  water. 

Test-Solution  of  Chromate  of  Potassium. — A  clear  solution 
prepared  by  dissolving;  1  part  of"  pure  chromate  of  potiissium  [K2Ci'0^=: 
194.4]  in  10  parts  of  distilled  water. 

Test-Solution  of  Ferric  Chloride. — A  clear  solution  prepared  by 
dissolviuo;  1  part  of  ferric  chloride  (see  Ferri  Chloridum)  in  10  parts  of 
distilled  water. 

Test- Solution  of  Ferricyanide  of  Potassium. — A  recently  pre- 
pared and  perfectly  clear  solution,  made  by  dissolviuo;  1  part  of  pure 
ferricyauide  of  potassium  [K3Fe(CX)^,  =  328.9]  in  10  parts  of  distilled 
water.  A  portion  of  the  solution,  diluted  with  ten  times  its  volume  of 
distilled  water,  should  <»:ive  no  blue  precipitate  on  the  addition  of  a  few 
drops  of  test-solution  of  ferric  chloride. 

Test-Solution  of  Ferrocyanide  of  Potassium. — A  clear  solution 
prepared  by  dissolving;  1  part  of  ferrocyanide  of  potassium  (see  I^otxinfiU 
FeiTocj/anidum)  iu  10  parts  of  distilled  water. 

Test-Solution  of  Ferrous  Sulphate. — A  recently  prepared  solu- 
tion made  by  dissolving  1  part  of  selected,  clear  crystals  of  ferrous  sul- 
]ihate  (see  Ferri  Sulpluh^)  in  10  parts  of  distilled  water.  A  portion  of 
the  solution,  diluted  Avith  ten  times  its  vohune  of  distilled  water,  sliould 
give  an  abundant,  blue  precipitate  on  the  addition  of  a  few  dro[)s  of 
test-solution  of  ferricyauide  of  potassium. 

Test-Solution  of  Gelatin. — A  solution  recently  prepared  by  digest- 
ing 1  part  of  isingla&s  (see  Jrlifhi/ocolla)  in  50  parts  of  distilled  water, 
on  a  water-bath,  for  half  an  hour,  and,  if  necessary,  filtering  through 
cotton  moistened  with  distilled  water. 

Test-Solution  of  Hydrosulphuric  Acid. — A  solution  of  liydro- 
sulj)huric  acid  gas  in  distilled  water,  as  described  under  hydrosulphuric 
acid  (see  page  405). 

Test-Solution  of  Hyposulphite  of  Sodium. — A  clear  solution 
prepared  by  dissolving  1  pait  of  hy[)osulpliitc  of  sodium  (see  Sudii 
Jlifjjo.sidjj/ti.s)  in  10  parts  of  distilled  water. 

Test-Solution  of  Indigo. — A  licpiid  ]>repared  by  digesting  1  part 
of  indigo,  in  powder,  with  12  jxu'ts  of  sulphuric  acid,  on  a  water-bath. 
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for  one  hour,  pouring  the  solution  into  500  parts  of  sulphuric  acid,  then 
leaving  the  mixture  to  subside,  and  decanting  the  clear  portion  for  use. 

Test-Solution  of  Iodide  of  Mercury  and  Potassium. — A  clear 
solution  prepared  by  adding  100  parts  of  test-solution  of  mercuric 
chloride  to  367  parts  of  test-solution  of  iodide  of  potassium. 

Test-Solution  of  Iodide  of  Potassium. — A  clear,  colorle&s  solu- 
tion prepared  by  dissolving  1  part  of  iodide  of  potassium  (see  Potassii 
lodidum)  in  20  parts  of  distilled  water.  The  solution  should  have  a 
neutral  reaction. 

Test-Solution  of  Iodine. — A  dark-colored,  clear  solution  prepared  by- 
dissolving  1  part  of  iodine  (see  lodum)  in  a  solution  of  3  parts  of  iodide 
of  potassium  in  50  parts  of  distilled  water. 

Test-Solution  of  Magnesium. — A  clear  solution  prepared  by  dis- 
solving 1  part  of  sulphate  of  magnesium  (see  Magnesii  Sulphas),  and  2 
parts  of  chloride  of  ammonium  (see  Ammonii  Chloriduni),  in  8  parts 
of  distilled  water,  then  adding  4  parts  of  water  of  ammonia  (see  Aqvxi 
Ammonicc),  setting  aside  for  2  or  3  days,  and  filtering. 

Test-Solution  of  Mercuric  Chloride. — A  clear  solution  prepared 
by  dissolving  1  part  of  mercuric  chloride  (see  Hydrargyri  Chloriduni 
Corrosivum)  in  20  parts  of  distilled  water. 

Test-Solution  of  Nitrate  of  Barium. — A  clear  solution  prepared 
by  dissolving  1  part  of  pure  nitrate  of  barium  [Ba(N03)2  =  260.8]  in 
20  parts  of  distilled  water. 

Test-Solution  of  Nitrate  of  Silver. — A  clear  solution  prepared 
by  dissolving  1  part  of  crystallized  nitrate  of  silver  (see  Argenti  Nitras) 
in  20  parts  of  distilled  water. 

Test-Solution  of  Oxalate  of  Ammonium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure  oxalate  of  ammonium  [(XHj2C20^. 
HoO  =  142]  in  20  parts  of  distilled  water. 

Test-Solution  of  Permanganate  of  Potassium. — A  solution  re- 
cently prepared  by  dissolving  1  part  of  permanganate  of  potassium  (see 
Potassii  Permanganas)  in  1000  parts  of  distilled  water.  62.8  c.c.  of 
this  solution,  acidified  with  5  c.c.  of  diluted  sulphuric  acid,  should  re- 
quire 2  c.c.  of  the  volumetric  solution  of  oxalic  acid  for  complete  de- 
coloration. 

Test-Solution  of  Phosphate  of  Ammonium. — A  clear  solution 
prepared  by  dissolving  1  part  of  phosphate  of  ammonium  (see  Ammonii 
Phosphas)  in  10  parts  of  distilled  water. 

Test-Solution  of  Phosphate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  phosphate  of  sodium  (see  Sodii  Phosjihas) 
in  10  parts  of  distilled  water. 

Test-Solution    of    Picric    Acid. — A   saturated,  aqueous    solution 
prepared     by    dissolving    1    pai't    of    well-crvstallized     picric    acid 
rHC6H2(X02)30  =  229]  in  100  parts  of  distilled  water,  by  the  aid  of 
i    neat,  setting  aside  to  cool,  and  filtering  after  12  houi-s. 
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Test-Solution  of  Platinic  Chloride. — A  dear  solution  prepared  hv 
dlssolviiiir  1  ])art  of  ])ure  platinic  chlorido  [PtCl^.oILO  =  42G]  in  20 
parts  of  distilled  water. 

Test-Solution  of  Potassio-Cupric  Tartrate. — A  solution  prepared 
by  dissolving  G.D3  grammes  of  selected  ervstals  of  sulphate  of  eopjier 
(see  Cupri  Sulphas)  in  20  e.c.  of  distilled  water;  also  dissolving  3G 
graninu's  of  tartrate  (»f  potassium  (>vc  Po((i.'<sii  Tarfras)  in  140  c.c.  of 
siilution  of  soda  (set  Liquor  Soda);  then  adiling  the  former  solution 
gradually  to  the  latter,  while  stirring,  and  finally  adiling  to  the  mixture 
a  sufficient  quantity  of  solution  of  soda  to  make  the  liquid  meiLsure 
200  c.c. 

Test-solution  of  potassio-cujiric  tartrate  should  he  free  from  yellowish- 
brown  sediment,  and  >h()uld  deposit  none  upon  boiling. 

Test-Solution  of  Sulphate  of  Calcium. — A  sjiturated  solution 
prepared  by  digesting  1  part  of  powdered,  native,  crystallized  sul]>hate 
of  calcium  iCaSO.j.2H.O  =  172]  with  about  :300  parts  of  distilletl  water, 
at  the  ordinary  temperature,  with  repeated  agitation  for  several  days,  and 
decanting  the  clear  liquid. 

Test-Solution  of  Sulphate  of  Copper. — A  solution  prepared  by 
dissolving  1  part  of  selected  crystals  of  sulphate  of  copper  (see  Cupjd 
Sulphan)  in  10  parts  of  distilled  water. 

Test-Solution  of  Sulphate  of  Potassium. — A  solution  prepared 
by  dissolving  1  part  of  sulphate  of  potassium  (see  Potassii  Suljjhaa)  in 
15  parts  of  distilled  water. 

Test-Solution  of  Sulphate  of  Silver. — A  solution  preparetl  by 
dissolving  1  part  of  sulphate  of  silver  [AgjSO^  ^  311.4]  in  250  parts 
of  distilled  water,  with  the  aid  of  a  gentle  heat. 

Test-Solution  of  Sulphide  of  Ammonium. — An  aqueous  solu- 
tion, chiefly  of  ammonium  sulphide  [(XH/)2S  =  08],  prepared  by  passing 
washed  hydrosuli)huric  acid  gas  into  3  parts  of  water  of  ammonia  (see 
ji(pia  Ainmonia-)  until  the  latter  is  saturated  with  the  g;is,  and  then  add- 
ing two  parts  of  water  of  ammonia.  The  solution  should  not  be  ren- 
dered turbid  by  the  addition  of  test-solution  of  sul|)hate  of  magnesium, 
or  of  test-soluticm  of  chloride  of  calcium  (absence  of  ammonium  hydrate, 
or  carbonate). 

Test-Solution  of  Tannic  Acid. — A  clear  solution  prepared  by  dis- 
solving 1  ])art  of  taiuiie  acid  (see  Aci(hnn  Taviiicinn)  iu  !)  j)arts  of  dis- 
tilled water,  and  adding  1  })art  of  alcohol.  A\'heu  this  solution  becomes 
turbid  it  should  be  rejected. 

Test-Solution  of  Tartaric  Acid. — A  recently-prepared  and  clear 
solution  made  bydis-^olving  1  part  of  tartaric  acid  (^see^lc/t/uz/i  lartaricuin) 
iu  5  parts  of  distilled  water. 
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III.— VOLUMETRIC    SOLUTIONS. 

1.    Volumetric  Solution  of  Bichromate  of  Potassium.     K2Cr207  =  294.8. 

14.74  grammes  in  1  liter. 

Bichromate  of   potassium,  fourteen  and  seventy-four  hun- 
dredths grammes 14.74 

Distilled  water,  a  sufficient  quantity 


To  make  one  thousand  cubic  centimeters  ....     1000 

Dissolve  the  bichromate  of  potassium  in  about  700  c.c.  of  distilled 
water,  and  then  add  of  the  latter  enough  to  make  the  solution  measure 
1000  c.c. 

Note. — In  the  estimation  of  iron,  in  ferrous  combinations,  the  aqueous 
solution  of  the  salt  is  acidified  with  diluted  sulphuric  acid,  and  after- 
ward the  volumetric  solution  of  bichromate  of  potassium  gradually 
added,  from  a  burette,  until  a  drop  taken  out  upon  a  white  surface  no 
longer  shows  a  blue  color  with  a  drop  of  test-solution  of  ferricyanide  of 
potassium. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 
Potassium  bichromate,  K^CrjO^       .        .        .        .        .        .    0.01474 

Iron  in  ferrous  combination,  Fe 0.01677 

Ferrous  carbonate,  FeCOj 0.03477 

Ferrous  sulphate,  crystallized,  FeS0^.7H20   ....  0.08337 

Ferrous  sulphate,  dried,  FeSO^.H^O 0.05097 

The  following-named  articles  are  tested  with  this  solution : 

c.c.  re-  Per  cent,  of  strength 

Gm.  taken,  quired.  indicated. 

Ferricarbonassaccharatus    8.00        33  15,  of  ferrous  carbonate. 

Ferri  sulphas      .         .         .     4.167       n  2n,  of  crystallized  ferrous  sulphate. 

Ferri  sulphas  prsecipitatus    4.167       n  2n,  of  crystallized  ferrous  sulphate. 

2.   Volumetric  Solution  of  Hyposulphite  of  Sodium.     Na2S203.5H20  = 

248.     24.8  grammes  in  1  liter. 

Hyposulphite  of  sodium,  thirty-two  grammes  .  _  .  _  .  .  32 
Volumetric  solution  of  iodine,  one  hundred  cubic  centimeters  100 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters  ....     1000 

Dissolve  the  hyposulphite  of  sodium  in  enough  distilled  water  to  make 
the  solution  measure  1000  cul)ic  centimeters.  To  the  volumetric  solution 
of  iodine  (v.'hich  should  measure  exactly  100  cubic  centimeters)  add  a 
sufficient  quantity  of  the  sohition  of  hyposulphite  of  sodium,  from  a 
burette,  nearly  to  decolorize  the  iodine  solution ;  then  add  freshly  gela- 
tinized starch,  and  continue  the  addition  of  the  hyposulphite  until  the 
blue  color  of  the  mixture  is  ju.st  destroyed,  noting  the  number  {n)  of 
cubic  centimeters  added.  Then  take  of  the  solution  of  hyposulphite  of 
sodium  10  times  (lOw)  this  number  of  cubic  centimeters,  and  add  thereto 
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enoii<'-h  (listillcH.!  water  to  make  the  solution  measure  1000  cubic  centi- 
meters. 

This  stihition  sliould  decolorize  exactly  an  equal  volume  of  the  volu- 
metric solution  ot"  i(Hlinc. 

yotc. — Tiic  article  t<>  he  tested,  containing  free  iodine,  cither  in  itself 
or  alter  addition  of  test-solution  of  iodide  of  potassium,  is  treated  with 
this  volumetric  solution,  added  from  a  burette,  until,  on  stirring,  the 
color  of  iodine  is  just  discharir(>d.  A  little  gelatinized  starch  being  added 
just  before  the  iodine  color  disappears,  the  addition  oi'  the  st»huiou  is 
continued  for  the  exact  discharge  of  the  blue  color  of  iodized  starch. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 
Sodium  hyposulphite,  crystallized,  Na-jS^Oj.SH^O  .        .        .    O.Uii480 

Bromine,  Br 0.00798 

Chlorine,  CI 0.00354 

Iodine,  I 0.01206 


The  following  articles  are  tested  with  this  solution  : 


Aqua  chlori 

Calx  chlorata  . 

ledum 

Liquor  iodi  compositus 

Liquor  sodfe  chloratse 

Tinctura  iodi  . 


C.c.  re- 

Gm. taken. 

quired. 

.     35.4 

40 

.      0.71 

50 

.      0.633 

50 

,     12.06 

50 

,      8.88 

50 

,      6.33 

40 

Per  cent,  of  .strength 
indicated.^ 

0.4,  of  chlorine. 
25,  of  chlorine. 
100,  of  iodine. 

5,  of  iodine. 

2,  of  chlorine. 

8,  of  iodine. 


3.  Volmnetinc  Solution  of  Iodine.    1  =  126.6.    12.66  grammes  in  1  liter. 

Iodine,  twelve  and  sixty-six  hundredths  grammes    .        .        .     12.66 

Iodide  of  potassium,  eighteen  grammes 18.00 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters  ....     1000 

Di.ssolve  the  iodide  of  pota.ssium  in  about  700  cubic  centimeters  of 
distilled  water;  in  this  solution  dissolve  the  iodine,  and  add  enough 
distilled  water  to  make  the  solution  measure  1000  cubic  centimetei>;. 

]\^ote. — The  article  to  be  tested  is  first  treated  with  a  little  gelatinized 
starch,  and  afterward  the  volumetric  solution  added,  from  a  burette, 
until,  on  stirring,  the  blue  color  cea.ses  to  be  discharged. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 
Iodine,  I 0.01206 

Arsenious  acid  (anhydride),  A82O., 0.004945 

P(.tassinm  sulphite,  Vrvstallized,  k,S03.2H20         .         .         .  0.0097 

Sodium  hisulpliite,  NaHSO, 0.(Kl52 

Sodium  hyposulphite,  crystallized,  Na„S..03.5HjO  .        .        .  0.0248 

Sodium  sulphite,  crystalfi/cd,  Na.,S03.7H.,6   ....  0.0126 

Sulphurous  acid  (anhydride),  SO^ 0.0032 
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The  following  articles  are  tested  with  this  solution : 


Acidum  arseniosum 
Acidum  sulphurosum 
Liquor  acidi  arseniosi 
Liquor  potassii  arsenitis 
Potassii  sulphis 
Sodii  bisulphis  . 
Sodii  sulphis 


C.c.  re- 

Gni.  taken,  quired.  Per  cent,  of  strength  indicated. 

0.247  48.5  97,  of  the  anhydride. 

1.28  14  3.5,    of  the  dry  gas. 

24.70  48.5  0.97,  of  the  anhydride. 

24.70  48.5  0.97,  of  the  anhydride. 

0.485  45  90,  of  the  crystaUized  salt. 

0.2G  45  90,  of  the  salt. 

0.63  45  90,  of  the  crystallized  salt. 


4.    Volumetric  Solution  of  Nitrate  of  Silver.     AgNOg 

16.97  grammes  in  1  liter. 


169.7. 


Nitrate  of  silver,  well  crystallized  and  dry,  sixteen  and  ninety- 
seven  hundredths  grammes 16.97 

Distilled  water,  a  sufficient  quantity 


To  make  one  thousand  cubic  centimeters 


1000 


Dissolve  the  nitrate  of  silver  in  about  700  parts  of  distilled  water, 
and  add  of  the  latter  enough  to  make  the  solution  measure  1000  cubic 
centimeters. 

Note. — The  volumetric  solution  is  added,  from  a  burette,  to  the  solu- 
tion to  be  tested,  previously  treated  with  a  few  drops  of  test-solution  of 
bichromate  of  potassium,  until  a  red  precipitate  remains  after  stirring. 
In  testing  cyanides,  without  addition  of  bichromate,  the  volumetric 
solution  is  added  until  a  precipitate,  just  visible,  remains  after  stirring. 


One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Silver  nitrate,  AgNOs 0.01697 

Ammonium  bromide,  NH^Br 0.00978 

Ammonium  chloride,  NH.Cl 0.00534 

Ferrous  bromide,  FeBh 0.010775 

Ferrous  iodide,  Fel^ 0.015455 

Hydrocyanic  acid,  absolute,  HCN 0.0054 

Hydriodic  acid,  HI 0.01276 

Potassium  bromide,  KBr 0.01188 

Potassium  chloride,  KCl 0.00744 

Potassium  cyanide,  KCN  (to  dissolve  the  precipitate)     .  0.0130 

Sodium  bromide,  NaBr 0.01028 

Sodium  chloride,  NaCl 0.00584 


The  following-named  articles  are  tested  mth  this  solution : 


Acidum  hydrocyanicum  dilutum 
Ammonii  bromidum 
Potassium  bromidum 
Potassium  cyanidum 
Sodii  bromiduin 
Syrupus  acidi  hydriodici 
Syrupus  ferri  bromidi 
Syrupus  ferri  iodidi  . 


C.c.  re- 

Gm. taken. 

quired. 

13.5 

50 

0.3 

31.4 

0.3 

25.7 

0.65 

45 

0.3 

29.8 

31.9 

25 

5.39 

50 

7.73 

50 

Per  cent. 

of  strength  indicated. 

2,  of  absolute  acid. 
97,  of  the  bromide. 
97,  of  the  bromide. 
90,  of  the  cyanide. 
97,  of  the  bromide. 

1,  of  absolute  acid. 
10,  of  the  bromide. 
10,  of  the  iodide. 
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5.    Vohmetrh  Solutioti  of  Oxalic  Aci<L      1LC.0^.2II.0  ==  126. 

63  grammes  in  1  liter. 

Oxiilic  acid,  in  perfect  crystal;*,  sixty-three  grammes     .        .  63 

Distilled  water,  a  sullicieiit  quantity 


To  make  one  thousand  cubic  centimeters 


1000 


Dissolve  the  oxalic  acid  in  about  700  c.c.  of  distilled  water,  and  then 
add  of  the  latter  enou«::h  to  inaUe  the  .solution  nicasuiv  1000  e.e. 

yntr. — The  volumetric  solution  is  gradually  addi'd,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  after  stirring;,  shows  a  neutral 
reaction  with  litmus  or  some  other  suitiible  indicator.  If  carbonic  acid 
o;'as  be  liberated  in  the  o])eration,  it  must  be  wholly  expelled,  by  lu'at, 
before  the  ueutral  reaction  can  be  obtained. 


One  cubic  centimeter  is  the  equivalent  of: 

Oxalic  acid,  crystallized,  H^CA-HO., 

Ammonia,  absolute,  NH;,     .....,, 

Aninioiiium  carbonate,  NH^HCOj.NH^NH.^COj 

Lead  acetate,  crystallized,  Pb(C,H,0,),.:5H20      .        .  • 

Lead  subacetate,  as  Pb..0(C,^H30.J.^       .        .        .        . 

Potassium  acetate,  KC^H-jO.* 

Potassium  bicarbonate,  KHCO,  .... 

Potassium  carbonate,  anhydrous,  K.CO,     ... 
Potassium  citrate,  crystallized,  K^CglTsO^.H.O* 
Potassium  hydrate  (absolute  potassa),  KHO 
Potassium  permanganate,  K^Mn^O^     .... 
Potassium  sodium  tartrate,  kNaC4H^06.4Il20* 
Potassium  tartrate  (KjC^HAlii-HaO* 

Sodium  bicarbonate,  NaHCQ, 

Sodium  borate,  crystallized,  Xa^BiO-.lOH.^O 
Sodium  carbonate,  crystallized,  Na.,CO3.10H2O  . 
Sodium  carbonate,  anhydrous,  Na./'Oa 
Sodium  hydrate  (absolute  soda),  NaHO     . 

The  following-named  articles  are  tested  with  this  solution 


Gramme. 
0.0080 
0.0170 
0.05233 
0.18025 
0.1 3(175 
0.0980 
0.1000 

o.o(iyo 

0.1080 
0.05()() 

o.o;5i4 

0.1410 
0.1175 
0.0S40 
0.1010 
0.1430 
0.0530 
0.(Vi(X) 


Ammonii  carbonas 
Aqua  anunonitp    . 
Aqua  anuiioniic  fortior 
Liquor  plumbi  subacetatis 
Liquor  potassa? 
Liquor  sodjc  . 
Potassa  .... 
Potassii  acetas*     . 
Pota.ssii  bicarbonas 
Potassii  cari)Oiias  . 
Potassii  citras* 
Potassii  et  sodii  tartras  * 
Potassii  pcrmanganas  . 
Potassii  tartras*    . 
Soda        .... 
Sodii  bicarljonas    . 
Sodii  bicarbonas  venalis 
Sodii  carbonas 
Sodii  carbonas  exsiccatus 
Spiritus  ammoniac 


Gm.  taken. 

2  616 
8.50 
3.40 
13.67 
28.tK) 
20.00 
2.80 
4.00 
5.(K) 
3.45 
5.40 
3.53 
0.785 
2.94 
2.00 
4.20 
4.20 
7.15 
2.65 
8  50 


c.c.  re- 
quired. 

50 

50 

56 

25 

25 

25 

45 

49 

50 

40.5 

50 

25 

24.7 

25 

4.5 

49.5 

47.5 

49 

36.3 

50 


Per  cent,  of  strength  indicated. 
100,  of  the  salt. 

10,  of  the  dry  gas. 

28,  of  the  dry  gas. 

25,  of  the  basic  salt. 
5,  of  the  hydrate. 
5,  of  the  hydrate. 

90,  of  the  hvtlrate. 

98,  of  the  salt. 
100,  of  the  sjflt. 

81,  of  anhydrous  salt. 
100,  of  thecrvstallizcil  salt. 
1(K),  of  the  salt. 

08.8,  of  the  salt. 
100,  of  the  crystallized  salt. 

00,  of  the  hydrate. 

9!>.  of  the  salt. 

95,  of  the  salt. 

98,  of  the  crystallized  salt. 

72.6,  of  anhydrous  salt. 

10  of  the  dry  gas. 


*  After  ignition. 
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6.    Volumetric  Solution  of  Soda.    NaHO  =  40.    40  grammes  in  1  liter. 

Oxalic  acid,  in  perfect  crystals,  six  and  three-tenths  grammes    .    6.3 

Solution  of  soda, 

Distilled  water,  of  each,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

To  the  oxalic  acid  add,  from  a  burette,  enough  solution  of  soda  exactly 
to  neutralize  the  acid,  as  indicated  by  the  color  of  litmus,  and  note  the 
number  {)i)  of  cubic  centimeters  of  the  solution  of  soda  required.  Take 
ten  times  (lOn)  this  number  of  cubic  centimeters  of  the  same  solution  of 
soda  and  add  thereto  enough  distilled  water  to  make  the  solution  measure 
1000  c.c. 

This  solution  should  neutralize  exactly  an  equal  volume  of  volumetric 
solution  of  oxalic  acid. 

Note. — The  volumetric  solution  is  gradually  added,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  on  stirring,  shows  a  neutral 
reaction  with  litmus  or  some  other  suitable  indicator. 

One  cubic  centimeter  is  the  equivalent  of : 

Gramme. 
Sodium  hydrate  (absolute  soda),  NaHO       ....        0.0400 

Acetic  acid,  absolute,  HC^H^O^ 0.0600 

Citric  acid,  crystallized,  U.C^U.O^.Hfi         ....  0.0700 

Hvdrobromic  acid,  absolute,  HBr         .       '.        .        .        .  0.0808 

Hydrochloric  acid,  absolute,  HCl 0.0364 

Hvdriodic  acid,  absolute.  HI 0.1276 

Lactic  acid,  absolute,  HC3H5O3 0.0900 

Nitric  acid,  absolute,  HNO^ 0.0630 

Oxalic  acid,  crystallized,  H,C.A-2H.,0 0.0630 

Sulphuric  acid,  absolute,  H^SO, 0.0490 

Tartaric  acid,  crystallized,  H^C^HA 0.0750 

The  following-named  articles  are  tested  with  this  solution : 


Gm. 
Acidum  aceticum     . 
Acidum  aceticum  dilutum 
Acidum  aceticum  glaciale 
Acidum  citricum 
Acidum  hydrobromicum  dilutum 
Acidum  hydrochloricum 
Acidum  hydrochloricum  dilutum 
Acidum  lacticum 
Acidum  nitricum 
Acidum  nitricum  dilutum 
Acidum  sulphuricum 
Acidum  sulphuricum  aromaticum 
Acidum  sulphuricum  dilutum 
Acidum  tartaricum  . 


c.c.  re 

taken. 

quired 

6.00 

36 

24  00 

24 

3.00 

49.5 

3.50 

50 

16.16 

20 

3.64 

31.9 

7.28 

20 

4.50 

37.5 

3.15 

34.7 

12.60 

20 

2.45 

48 

9.80 

36 

9.80 

20 

3.75 

50 

Per  cent,  of  strength  indicated. 

36,  of  the  absolute  acid. 
6,  of  the  absolute  acid. 

99,  of  the  absolute  acid. 
100,  of  the  crystallized  acid. 

10,  of  the  absolute  acid. 

31.9,  of  the  absolute  acid. 

10,  of  the  absolute  acid. 

75,  of  the  absolute  acid. 

69.4,  of  the  absolute  acid. 

10,  of  the  absolute  acid. 

96,  of  the  absolute  acid. 

18,  of  the  total  acids. 

10,  of  the  absolute  acid. 
100,  of  the  crystallized  acid. 


PART  V. 

PHAR^IACY  IN  ITS  RELATIONS  TO  ORGANIC  CHEMISTRY. 


CHAPTER    I. 

LIGXEOUS  FIBRE  AND  ITS  DERIVATIVES. 

THE  torni  Oro:anic  Clicmistrv  wafi  formerh/  used  to  refer  to  tlio  ]>rop- 
erties  and  eoniposition  of  substances  which  have  been  formed  in 
vegetables  and  animals  under  the  influence  of  life,  and  their  derivatives; 
the  vast  variety  of  these  compounds,  and  the  fact  that  their  differences 
are  not  so  much  in  the  variety  of  their  ultimate  constituents  as  in  the 
number  of  atoms  of  these  and  their  peculiar  and  inexplicable  m<xlcs  of 
combination,  make  their  study  almost  a  distinct  branch  of  chemical 
science.  The  term  Organic  Chemistry  is  noio  applied  to  the  study  of 
the  compounds  of  carbon. 

Most  vegetable  substances  used  in  medicine  come  into  the  hands  of 
the  pharmacist  in  a  crude  condition,  and  the  fii-st  scientific  intjuiry  in 
connection  with  their  UKxles  of  preparation  relates  to  the  action  of 
solvents  upon  them,  which  to  some  extent  involves  investigation  of 
their  chemical  characteristics. 

All  plants  are  comj>nsed  of  organic  proximate  principles,  which, 
when  further  resohed,  are  found  to  consist  of  carbon,  oxygen,  and 
hvdrogen;  when  the  two  latter  elements  are  combined  in  the  propor- 
tion in  which  they  exist  in  water,  they  are  termed  carbohydrates; 
others  consist  of  carbon  and  hydrogen  only,  Avhile  another  class  is  dis- 
tinguished l)y  containing  also  nitrogen,  and  some  of  these  phosphorus 
and  sulpiiur. 

The  predominance  of  one  or  other  of  these  proximate  principles  in 
any  group  of  animal  or  of  vegetable  products  usually  adapts  its  indi- 
vidual memlx'rs  to  certain  modes  of  ])reparation  and  use  in  medicine, 
and  constitutes  a  strong  feature  of  resemblance  among  them.  This 
characteristic  is  still  more  marked  when  associated,  as  it  often  is,  with 
similar  botanical  relations,  but  even  in  the  absence  of  these  it  Ls  very 
apparent;  substances  Mhich  owe  their  utility  to  the  starch  they  contain 
are  naturally  associated  as  farinaceom,  while  the  gmm  are  avcH  and 
familiarly  classed  together.  So  with  the  aromatics,  containing  essential 
oils  and  resins ;  the  narcotics,  containing  vegetable  alkalies,  etc. 

(416) 
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The  proximate  principles  of  plants  are  capable  of  division  into  two 
main  classes :  these  are,  First,  Those  which  are  nutritious  or  inert,  and 
ai-e  generally  diffiiscd  throughout  the  vegetable  kingdom,  including  a 
few  obtained  from  animals  also ;  this  class  consists  of  cellulose,  starch, 
gums,  sugar,  fixed  oils  and  fats,  and  the  nitrogenized  or  protein  com- 
pounds, tiecond,  Those  which  are  generally  not  nutritious,  but  medicinal 
or  poisonous,  and  are  less  difflised,  being  in  some  instances  confined  to  a 
veiy  few  families  of  plants ;  these  are  the  crystallizable  and  uncrystal- 
lizable  neutral  principles,  the  vegetable  acids  and  alkalies,  the  e&sential 
oils  and  resins,  etc. 

In  treating  of  these  principles,  and  some  of  the  important  drugs  in 
which  they  are  found,  the  organic  materia  medica  will  be  brought  into 
view  in  a  different  aspect  from  that  under  which  it  is  usually  studied. 

Cellulose.     CgHjf,©^.     (Cellulin.     Lir/nin.) 

This  is  an  inert,  colorless,  sometimes  translucent,  tasteless,  inodorous, 
organized  substance,  which  is  present  in  the  cell  walls  of  all  plants,  and 
is  the  bails  of  w'oody  fibre. 

By  long-continued  boiling  with  diluted  sulphuric  acid  it  becomes 
"  crummy,"  and  finally  is  converted  into  soluble  cellulose,  dextrin ;  for 
its  behavior  with  cold  diluted  sulphuric  acid,  see  Parchment  Paper ; 
cold  concentrated  sulphuric  and  muriatic  acids  render  it  gelatinous,  and 
finally  dissolve  it.  This  solution  contains  dextrin,  a  modified  lignin 
which  is  soluble  in  w'ater,  and  another  form  precipitated  by  water. 

Schweizer's  solvent  for  lignin  is  an  ammoniacal  solution  of  oxide  of 
copper,  the  solvent  action  of  which  is  in  proportion  to  the  amount  of 
copper  it  contains,  but  decreases  with  age  in  consequence  of  the  absorp- 
tion of  carbonic  acid,  and  is  prevented  by  acids,  salts,  or  sugar.  Acids 
precipitate  the  lignin  in  an  amorphous  condition,  drying  to  a  horn-like 
mass.  These  solutions  are  precipitated  by  the  addition  of  salts,  gum- 
arabic,  dextrin,  and  alcohol. 

The  substances  belonging  under  this  head,  and  allied  compounds,  are 
soluble  in  Schweizer's  solvent  in  the  following  order:  silk,  cotton,  paper, 
linen,  animal  bladder,  and  ^vool,  the  latter  requiring  the  aid  of  heat ; 
muslin  dissolves  readily ;  starch  is  insoluble,  but  forms  a  paste  when 
aided  by  heat ;  gun-cotton  is  insoluble  in  this  solution. 

With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium  and 
chloride  of  zinc  produces  a  blue  color,  which  appears  also  after  brisk 
boiling  ^\\t\\  strong  potash  lye,  on  the  addition  of  iodine.  When  boiled 
with  solution  of  potassa,  lignin  is  decomposed  into  numerous  acid  com- 
pounds, containing  from  1  to  4  equivalents  of  carbon ;  fusing  hydrate 
of  potassa  with  lignin  forms  oxalic  acid. 

Pharmaceutical  manipulations  are  chiefly  directed  to  freeing  from 
Ugnin,  by  the  aid  of  various  menstrua,  those  active  principles  Mliich  it 
incloses,  excluded  from  external  influences,  and  safely  locked  up  in  their 
natural  repositories  till  needed  for  the  relief  of  suffering  or  the  restoration 
of  health. 

Lignin  is  officinal  under  the  name  of  gossypium,  cotton,  which,  in  its 
condition  of  raw  cotton,  or  carded  cotton,  is  much  used  in  surgery,  and 
27 
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foniLS  tlio  basis  of  the  sinirular  :iiul  intorestiii*;  n  tin  pounds  known  as 
gun-cotton,  pyroxylin,  aiul  the  other  forms  of  prejvired  cotton  enterino; 
into  collixlion  and  blisterin«r  colltKlion. 

Another  t'onn  of  liiiiiiii,  whicli  is  of  interest  to  the  snrt^eon,  is  tliat 
of  patent  lint,  })repare(l  from  the  lihres  of  the  Hax  phuit  [JJiikiii  ha/Vo- 
ti^siiniim),  or  from  old  white  linen  cloth  seraped  so  as  to  make  it  soft 
and  woolly;  nnieh  of  the  lint  of  commerce  contiiins  a  certain  j)ortiou 
of  cotton  fibre,  which  the  manufacturei*s  assert  is  not  injurious  for  the 
purposes  for  which  it  is  used. 

I\ijj(r  niay  be  mentioned  under  this  head  as  one  of  the  most  important 
forms  of  li^niii.  \\'ra])i)in^  paper  is  referred  to  amonjz;  the  necessju'v 
articles  of  an  outfit.  This  is  produced  of  varioas  qualities,  but  the 
pharmacist  who  aims  at  a  hit>:h  rc])utation  should  not  be  ])arsimonion.- 
in  the  ])urt'hase  of  an  article,  by  the  quality  of  which  iiis  character  for 
neatness  is  so  likely  to  be  estimated. 

Parchment  paper  is  a  useful  modification  of  lii;neous  fibre,  prepared 
by  exposing  common  unsized  ])aper  to  the  action  of  a  mixture  of  2  ])art- 
by  measure  of  strong  sulphuric  acid  and  1  of  water,  for  no  longer  tiim 
than  is  taken  in  drawing  it  through  the  acid,  and  immediately  wasliini: 
in  water  containing  a  little  soda  or  ammonia.  If  the  acid  varies  nnicli 
from  the  proper  strength,  the  paper  will  be  charred  or  else  changed  into 
dextrin,  and  if  too  long  exposed  the  latter  change  will  take  place.  It 
is  tough,  firm,  impervious,  and  though  very  similar  to  parchment,  not. 
like  it,  decomposed  by  heat  and  moisture.  It  is  not  a  compound  of 
lignin,  but  consists  of  fibre  changed  in  its  chemical  and  physical  prop- 
erties. 

Water  does  not  filter  through  jiarchment  paper,  but  passes  gnidnally 
through  it  by  endosmotic  action.  In  this  passage  through  the  ])a}>ir  it 
carries  with  it  all  dissolved  compounds  which  are  crystal lizabk',  wliik' 
those  which  exist  in  an  amorphous  condition  do  not  penetrate.  Thes<^ 
latter  have  been  called  by  (jraham  colloids,  the  former  cri/sfalloi'Js,  and 
the  process,  ^\•llich  is  well  adapted  for  separating  minute  quantities  of 
the  latter  from  the  first  grouji,  cUali/sis.  The  crvstalloids  do  not  dializ» 
with  the  same  rapidity,  and  the  process  may  be,  therefore,  em})loyed  for 
api)roximately  separating  two  or  more  ciystallizable  substances  of  differ- 
ent dial i zing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skeleton 
separated  from  leaves  by  the  maceration  and  decay  of  the  celhdai 
structure,  and  the  purification  and  bleaching  of  the  remaining  fibrou.- 
pf>rtions.  No  ornament  is  more  chaste  and  elegant  than  a  Ixnujuet  of 
these,  and,  it  being  within  the  capacity  of  any  person  of  taste  to  pro- 
duce them,  the  art  is  M^ell  adapted  to  occujiy  the  leisure  of  ladies.  Set 
The  Phantom  Bouquet,  a  small  work  by  the  author,  published  by  J.  B. 
Li)>]>incott  &  Co.,  Philadel])hia. 

The  most  reliable  tests  for  distino;uishini;  cotton  from  linen  are:  1, 
boiling  with  concentrated  solution  of  potassa,  which  colors  linen  in  2 
minutes  deep  yellow;  cotton  remains  nearly  white;  2,  strong  .sul|)linric 
acid  destroys  cotton  in  1  to  2  mimites;  .3,  olive  oil  renders  cotton  trans- 
parent, but  not  linen;  4,  tincture  of  madder  dyes  cotton  light  yellow, 
linen  yello^visll-red ;  5,  cotton  fibres  a])})ear,  under  the  microscope,  a-< 
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flat,  ribbon-like  joints,  frequently  spirally  turned  and  with  large  ehannel; 
linen  fibres  are  straight^  long,  slender  tubes.  Wool  and  silk  may  be 
distinguished  from  the  above  vegetable  fibres  and  all  other  carbohydrates 
by  perchloride  of  tin,  which  bleaches  the  latter  on  heating. 

The  following  principles  may  be  considered  as  peculiar  forms  of 
lignin : — 

Peculiar  Forms  of  Lignin. 

Medullin,  the  pith  of  plants  after  it  is  freed  from  all  soluble  compounds. 
Fungin,  the  skeleton  of  fungi. 

Poltenin,  the  pollen  granules   freed   from  all  soluble  matter;   it  still  contains  some 
nitrogen. 

Gossypium.     (Cotton.)     {Purified  Cotton.     Absorbent  Cotton.) 

The  hairs  of  the  seed  of  Gosaypium  herbaceum,  Linne,  and  of  other 
species  of  Gos.sypium  (Nat.  Ord.  llalvacece),  freed  from  adhering  im- 
purities, and  deprived  of  fatty  matter. 

White,  soft,  fine  filaments,  under  the  microscope  appearing  as  flattened, 
holhnv,  and  twisted  bands,  spirally  striate,  and  thickened  at  the  edges ; 
iiKxlorous,  tasteless,  insoluble  in  w^ater,  alcohol,  and  ether ;  soluble  in  an 
ammoniacal  solution  of  sulphate  of  copper. 

Cotton  should  be  perfectly  free  from  all  perceptible  impurities,  and, 
on  combustion,  should  not  leave  more  than  0.8  per  cent,  of  ash.  When 
thrown  upon  water,  it  should  immediately  absorb  the  latter,  and  sink, 
and  the  water  should  not  acquire  either  an  acid  or  an  alkaline 
reaction. 

Under  this  name,  cotton  has  been  largely  used  and  sold  for  many 
purposes  connected  with  pharmacy  and  surgery,  and  possesses  many 
advantages  over  the  ordinary  "  raw  "  or  carded  cotton.  These  advan- 
tages are  the  readiness  with  which  it  absorbs  water  and  all  aqueous 
fluids;  fitting  it  thus  for  the  purposes  of  the  pharmacist  as  an  excellent 
filtering  medium,  and  has  been  adopted  as  a  material  for  dividing  the 
essential  oils  and  camphor  in  the  preparation  of  several  of  the  waters 
of  the  Pharmacopoeia. 

The  following  jirocess  has  been  recommended  for  its  preparation  by 
F.  L.  Slocum,  Ph.G. :  Boil  the  best  carded  clean  cotton  with  a  5  per  cent, 
solution  of  caustic  potash  or  soda  for  ^  hour,  or  until  it  is  entirely  satu- 
rated with  the  solution,  and  all  the  oily  matter  has  been  saponified ; 
wash  thoroughly  to  remove  the  soap  and  alkali,  then  press  out  the  excess 
of  water,  and  treat  it  with  a  5  per  cent,  solution  of  chlorinated  lime  for 
about  ^  hour;  wash  it  again,  first  with  a  little  ^vater,  then  dip  in  water 
acidulated  Avith  hydrochloric  acid,  and  wash  it  thoroughly  with  water ; 
remove  the  water,  and  boil  it  a  second  time  Avith  a  5  per  cent,  solution 
of  caustic  soda  or  potassa ;  now  wash  AV'ell,  dipping  it  into  the  acidulated 
water,  and  rinsing  it  with  pure  Avater,  and  then  press  it  out,  and  dry  as 
quickly  as  possible.  There  is  a  loss  of  10  or  12  per  cent,  in  preparing  it. 
Carbolizcd  Cotton  is  made  by  treating  the  prepared  cotton  AA'ith  an  alco- 
holic solution  of  carbolic  acid  by  the  aid  of  an  atomizer,  thus  securing 
by  the  spray  a  very  thorough  impregnation  of  the  cotton. 
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lodoj'orm'izcd  Cotton  may  bo  prepared  in  the  s;iiik'  iiuumcr,  asinoj  an 
etherciil  solution  of  iotlotbrm  in  the  atomizer. 

Sa/ici/hited  Cotton  (o  or  10  per  cent.). — Tiiis  is  prepared  by  saturatiiit; 
1  kilo,  of  eottoii  with  4  litri>^  of  a  solution  of  50  <2;ms.  of  siilicylic 
acid,  20  ijms.  of  (-{tstor-oil,  in  o.i)-'}  litri's  of  alcohol;  a  10  per  ceuti. 
cotton  may  be  prepared  by  using  double  tu^  much  silicylie  acid. 

Pyroxylinum,  U.  S.  P.     {Pyroxylin.) 
(Pyroxylon,  Pharm.,  1.S70.     Soluble  G-un-Cotton.) 

Cotton,  one  part 1 

Nitric  acid,  ten  parts 10 

Sulphuric  acid,  twelve  parts  .         .        .         .12 

Alcohol, 

Stronger  ether, 

Water,  each, A  sufficient  quantity. 

Mix  the  acids  gradually  in  a  glass  or  porcelain  vessel,  and,  when  the 
temperature  of  the  mixture  has  fallen  to  32°  C.  (90°  F.),  add  the  cotton. 
By  means  of  a  glass-rod  imbue  it  thoroughly  with  the  acids,  and  allow  it 
to  macerate  for  10  hours,  or,  until  a  small  sample  of  the  cotton,  taken 
out,  thoroughly  wjLshed  with  a  large  quantity  of  water,  and  subsequently 
with  alcohol,  and  pressed,  is  found  to  be  soluble,  when  shaken  in  a  test- 
tube  with  a  mixture  of  1  volume  of  alcohol  and  3  volumes  of  stronger 
ether.  Then  remove  the  cotton  from  the  acids,  transfer  it  to  a  larger 
ve&sel,  and  wash  it,  first  with  cold  water  until  the  washings  cease  to  have 
an  acid  t<aste,  and  afterward  with  boiling  water.  Finally,  drain  tin 
pyroxylin  on  filtering-paper,  and  dry  it,  in  small,  detached  pellet<,  bv 
means  of  a  water-bath. 

Pyroxylin  should  be  kept  loosely  packed,  in  well-closed  vessels,  con- 
taining not  more  than  about  31  grammes  (or  about  480  grains),  in  a  cool 
and  dry  place,  remote  from  lights  or  fire. 

By  modifying  the  above  treatment,  1,  2,  or  3  atoms  of  hydrogen  may 
be  replaced  by  an  equal  number  of  equivalents  of  peroxide  of  nitrogen 
(NO2),  the  resulting  preparations  being,  respectively : — 

Mononitrocellulin        .     CgHioOj  +    HN03  =  C6{5?5       jOj-fHjO 
Dinitrocellulin      .         .     CgHioOs -h  2HN0;,  =  Cg  j  K?q  ^  [  O5  +  2H,0 
Trinitrocellulin    .        .     CgHioOs  +  SHNO,  =  Cj  |  J^q  x  |o5-H3H.,0 

It  is  the  dinitrocellulin  that  furnishes  the  pyroxylin  of  the  P/uinna- 
eopreias. 

Braconnot  discovered,  in  1833,  that  cotton,  linen,  and  starch  mi^ht 
be  <'onv(;rted  into  a  substance  remarkable  for  its  readv  combu>tii)iIity. 
This  (jl)servation  attracted  little  attention  until  Prof.  S('h(')ni)ein,  in  iSlo, 
made  some  practical  applications  of  this  substance,  from  which  it  received 
the  name  gun-cotton  ;  its  chemical  names  are  xyloidin,  pyroxylin,  and 
nitroceUuloae. 

Its  solution  in  ether  was  first  recommended  as  an  adhesive  substance 
adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the  Boston  Medical 
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and  Surgical  Journal  under  the  date  of  March  22, 1848,  by  S.  L.  Bige- 
low.  He  then  stated  tliat  he  had  accidentally  discovered  its  remarkable 
adaptation  to  the  rapid  union  of  wounds  by  the  first  intention,  and  had 
tested  its  efficacy  by  a  number  of  experiments,  which  induced  him  to 
make  it  public.  The  next  number  of  the  same  journal,  issued  one  week 
later,  contained  an  article  on  the  same  subject,  by  John  P.  Maynard,  of 
Dedham,  Mass.,  in  which  he  claims  to  have  been  the  first  to  use  the 
preparation  as  an  adhesive  plaster,  and  proceeds  to  detail  its  advantage, 
as  proved  by  a  number  of  experiments  made  by  himself,  and  by  numerous 
physicians  and  surgeons  in  Boston. 

in  the  fourth  number  of  the  Amer.  Journ.  of  Phar-m.,  1849,  I  pub- 
lished the  result  of  some  experiments  upon  the  new  adhesive  solution, 
giving  a  modified  formula,  which  was  recommended,  as  allowing  the 
preparation  of  a  larger  quantity  at  one  time,  and  with  far  less  ti'ouble ; 
as  avoiding  the  exposure  of  the  operator  to  corrosive  acid  fumes,  while 
stirring  the  cotton  with  the  semi-fluid  mass,  which,  in  the  other  case, 
makes  it  necessary  to  work  either  in  a  well-ventilated  apartment,  or  in 
the  open  air ;  and  as  facilitating  the  washing  of  the  product,  which 
comas  out  from  the  mixed  acids  with  no  solid  crystalline  ingredient  con- 
taminating it,  and  may  be  purified  with  the  utmost  facility. 

The  proportions  then  indicated  were  as  follows ;  Fuming  nitric  and 
sulphuric  acids,  of  each,  4  fluidounces ;  clean  cotton,  ^  an  ounce ;  ether, 
3  pints ;  and  alcohol,  sufficient. 

The  cotton  was  directed  to  be  thoroughly  saturated  with  the  acids, 
previously  mixed  and  allowed  to  become  cool,  and  macerated  for  12 
hours.  The  nitrated  cotton,  being  then  removed,  w^as  to  be  washed  in  a 
large  quantity  of  water  and  freed  from  water  by  successive  washings  in 
alcohol  and  dissolved  in  the  ether. 

Few  subjects  claimed  more  attention  in  the  chemical  and  pharmaceu- 
tical journals  for  some  years  than  this,  and  in  view  of  the  great  utility 
of  the  employment  of  a  film  of  the  collodion  in  photography,  its  man- 
ufacture soon  became  an  important  branch  of  business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the  sub- 
ject were  noticed  in  detail,  but  it  has  not  been  deemed  important  to  add 
to  the  foregoing,  except  to  call  attention  to  an  elegant  expedient  directed 
in  the  formula,  suggested  by  the  late  W.  W.  D.  Livermore ;  to  drain 
off  the  water  by  pressure,  and  then  to  macerate  the  cotton  a  few  minutes 
in  alcohol,  which,  by  its  affinity  for  the  water,  rapidly  extracts  it,  and 
then  may  be  sufficiently  separated  by  expression,  as  it  is  not  incompati- 
ble with  the  ethereal  solution,  which,  in  fact,  it  improves. 

Rehn's  patent  for  this  process  of  w^ashing  prepared  cotton  for  collo- 
dion dates  long  since  this  suggestion,  and  even  since  its  public  announce- 
ment by  me  in  the  Philadelphia  College  of  Pharmacy. 

The  officinal  formula  is  given  in  detail  as  one  of  the  practicable  proc- 
esses for  collodion,  although  there  are  others  in  use,  especially  by  pho- 
tographers, M'hich  may  serve  their  purposes  better. 

Dr.  Fresenius  recommends  gun-cotton  as  a  vehicle  for  applying 
permanganate  of  potassium  in  surgical  dressings,  since  it  does  not  de- 
compose the  solution  as  ordinary  cotton  dose. 
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(hllodium,  U.S.  P.     {Collodion.) 

Pyroxylin,  four  parts 4 

Stronger  ether,  seventy  parts 70 

Alcohol,  twenty-six  parts     ........        'IG 


To  make  one  hundred  parts 1(H) 

To  tlie  pyroxylin,  contained  in  a  tared  hottlo,  add  the  alcohol  and  let 
it  stand  for  15  minutes;  then  add  the  ether,  and  shako  the  mixture 
until  the  ])yroxylin  is  dissolved.  Cork  the  bottle  well  and  set  it  aside 
until  the  liquid  has  beeorae  cleai*.  Then  decant  it  from  any  sediment 
which  may  have  formed  and  transfer  it  to  bottles,  which  should  be 
securely  corked. 

Keep  the  colkxlion  in  a  cool  place,  remote  from  lijrhts  or  lire. 

Colkxlion  is  a  slij^htly  opalescent  licpiid  of  a  syrupy  consistence.  By 
long  standing-  it  deposits  a  layer  of  fibrous  matter  and  becomes  more 
transjiarent.  This  layer  should  be  reincorporated  by  agitation  before 
the  collodion  is  used.  M'hcn  applied  it  should  form  a  colorless,  trans- 
parent, llexible,  and  strongly  contractile  tilm. 

Straining  and  expressing  collodion  are  often  necessary  when  it  con- 
tains a  large  amount  of  undissolved  fibre,  as  the  last  portions  in  a  bottle 
from  which  the  clear  llfpiid  has  been  from  time  to  time  decanted ;  a 
slight  precaution  may  save  the  operator  a  great  deal  of  trouble  and 
mortification  from  his  hands  becoming  coated  with  it  beyond  remedy. 
When  about  to  s(pieeze  the  strainer,  or  to  thrust  the  hands  into  the 
licjuid  for  any  purpose,  be  careful  to  have  a  towel  at  hand,  and  instantly, 
on  removing  them,  wipe  them  thoroughly  dry  before  time  is  allowed  for 
evaporation  and  the  consequent  deposit  of  the  pellicle.  This  plan  will 
be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided  objec- 
tion to  its  use  in  some  siu'gical  cases.  C.  S.  Rand  was  the  first  to  })ro- 
pose  Venice  turpentine  as  an  addition  to  obviate  this  efiect. 

Where,  from  exposure,  a  part  of  the  ether  has  eva})orated,  the  addition 
of  more  ether  will  serve  to  redissolve  the  gelatinous  residue,  unless  it 
has  dried  beyond  a  certain  point,  at  which  it  is  apt  to  become  quite  in- 
soluble. 

CoUocUum   cum    Caniharide,  U.  S.  P.     {Collodion    with    Canthandes. 

Cunthandal  Collodion.) 

Cantharides,  in  Xo.  CO  powder,  sixtj'  parts  .  60 
Flexible  collodion,  eighty-five  parts  .  .  85 
Commercial  chloroform A  sufficient  quantity. 

Pack  the  ]iowder  firndy  in  a  (ylindrical  percolator,  and  gradually 
pour  commercial  chloroform  upon  it,  until  250  parts  of  tincture  are 
obtained,  or  initil  the  cantharides  an;  exhausted.  Recover,  by  distilla- 
tion on  a  water-bath,  about  200  parts  of  the  chlorofi)rm,  and  evaj)orate 
the  residue  in  a  capside,  by  means  of  a  water-bath,  until  it  weighs  15 
parts.  Dissolve  this  in  the  flexible  collodion,  and  let  it  stand  at  rest  for 
4.S  hours.  Finallv,  pour  oif  the  clear  j)ortion  from  any  sediment  which 
may  have  been  deposited,  and  transfer  it  to  bottles,  which  should  be 
securely  corked. 
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Keep  the  cantharidal  collodion  in  a  (^ool  place,  remote  from  lights  or 
fire. 

This  preparation  was  formerly  made  by  exhausting  the  cantharides 
with  ether,  and  following  the  ether  with  stronger  alcohol ;  in  the  present 
formula  the  superior  solvent  power  of  chloroform  for  cantharidin  is 
taken  advantage  of,  and  the  extract  obtained  by  distilling  off  the  chloro- 
form is  incorporated  with  the  collodion. 

The  great  merit  of  blistering  collodion  is  its  applicability  to  circum- 
scribed surfaces,  the  fact  that  it  requires  no  covering  of  any  kind,  and 
that  it  cannot  be  improperly  removed  by  the  patient,  as  in  cases  of  in- 
sanity, etc.  Its  action  is  greatly  hastened  by  repeating  the  application 
till  the  coating  is  thick,  and  covering  the  pellicle  before  it  is  dry  with  a 
piece  of  oiled  silk  or  bladder. 

Collod'mm  Flexile,  U.  S.  P.     {Flexible  Collodion.) 

Collodion,  ninety-two  parts 92 

Canada  turpentine,  five  parts  .......      5 

Castor-oil,  three  parts      ..........       3 


To  make  one  hundred  parts 100 

Mix  them,  and  keep  the  mixture  in  a  well-corked  bottle,  in  a  eool 
place,  remote  from  lights  or  fire. 

The  addition  of  Canada  turpentine  and  castor-oil  has  been  found  to 
completely  prevent  the  undue  contractility  of  ordinary  collodion,  and 
thus  prevents  the  pain  so  often  experienced  by  its  use. 

Collodium  Stypticum,  U.  S.  P.     {Styptic  Collodion.) 

Tannic  acid,  twenty  parts 20 

Alcohol,  five  parts 5 

Stronger  ether,  twenty  parts 20 

Collodion,  fifty-five  parts          ........  55 

To  make  one  hundred  parts 100 

Place  the  tannic  acid  in  a  tared  bottle,  add  the  alcohol,  ether,  and  col- 
lodion, and  agitate  until  the  tannic  acid  is  dissolved. 

Keep  the  product  in  well-corked  bottles,  in  a  cool  place,  remote  from 
lights  or  fire. 

Belladonnal  Collodion.     (J.  T.  Shinn.) 

Take  of  Select  belladonna  leaves,  powdered     .        .  8  ounces. 

Ether 12  fluidounces. 

Alcohol  (95  per  cent.) Sufficient. 

Canada  balsam       ......  h  ounce. 

Collodion  wool  (prepared  cotton)         .        .  1  drachm. 

Macerate  the  leaves  in  the  ether,  mixed  with  4  fluidounces  of  alcohol, 
for  six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  1  pint  of 
tincture  is  obtained ;  in  this  dissolve  the  cotton  and  balsam.  This  is  a 
desirable  substitute  for  belladonna  plaster.  A  similar  preparation  may 
be  made,  free  from  color,  by  dissolving  atropia  in  collodion. 

Aconital  Collodion  may  be  made  from  aconite  root  by  a  similar 
formula. 
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lodinal  Collodion.     (J.  T.  .Sliinii.) 

Take  of  Iodine A  ounce. 

Canada  balsam d        " 

Collodion 1  j)int. 

Dissolve  the  iodine  and  Ualsani  in  the  eollfKlion. 
Used  as  a  substitute  lor  iodine  ointment. 

T/iapnia  Pludn-. 

Take  of  Alcohol 3.5  parts. 

Ether 11.5      " 

Tyro-xylon  paper 1         " 

Resin  thapsia 10         ■ 

Spread  with  a  bru.'^h  on  a  piece  of  phister  at  the  moment  it  is 
required. 

It  is  recommended  when  a  htcal  irritant  and  revulsive  are  indicated. 

Uses  of  Collodion. — The  chief  use  of  this  interesting  liquid  is  in  pho- 
tography, which  has  already  extended  so  as  to  become  o\w  of  the  most 
important  of  the  modern  arts.  In  medical  practice  its  principal  appli- 
cation is  to  ordinary  superficial  sores,  as  cuts  and  abrasions  of  the  skin, 
and  also  to  some  skin  diseases,  where  the  indication  is  to  jirotect  the 
part  from  external  irritating  influences,  and  where  violent  itching  is 
one  of  the  most  troublesome  symptoms.  Prof.  Simpson,  of  Eilinburgh, 
recommends  it  for  sore  nipples,  which  it  completely  protects,  without 
interfering  with  the  sucking  of  the  infant;  for  this  ])urpose,  Kand's 
preparation  would  be  best  suited.  It  was  first  princijxdiy  recommended 
for  the  application  of  bandages,  and  is  used  in  1'' ranee  as  a  substitute 
for  dextrin  in  permanent  splints,  which,  by  its  use,  may  be  applied  over 
a  less  extended  surface  without  diminishing  the  strength  and  permanence 
of  the  dressing. 

In  cases  of  burns,  where  the  cuticle  has  been  removed  and  the  symj)- 
toms  of  acute  pain  allayed  by  suitable  aj)i)lications,  collodion  is  capable 
of  one  of  its  most  useful  applications,  though  for  this  ])urjK)se  its  con- 
tractility should  be  obviated  by  adding  Venice  turpentine  or  castor-oil, 
as  before  indicated. 

By  combining  colhxlion  with  the  ethereal  tincture  of  chloride  of  iron, 
a  compound  is  prcxluced  which  is  said  to  furnish  a  much  more  resisting 
and  pliable,  though  thinner  jjellicle,  and  one  adapted  to  the  treiitnicnt 
of  erysipelas. 

Collodion  Tindura  Prceparat.     (London  Skhi  IIosj)ital.) 

Take  of  Collodion 1  ounce. 

Palm  oil       ........     10  sxrains. 

Alkanet  root       .        .        .        .     '    .        .        .To  color  it. 

Mix. 

Causticum  Hydr.  Bichloridi.     (London  Skin  Hos})itjd.) 

Take  of  Corrosive  sublimate 1  <ha(hm. 

Prep,  collodion 0  drachms. 

Mix. 
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Products  of  the  Distillation  of  Wood. 

By  the  distillation  of  wood  in  close  vessels  a  variety  of  products  are 
obtained,  which  are  of  threat  use  in  the  arts  and  medicine.  Of  these, 
charcoal  {carho  ligni),  acetic  acid,  pyroacetic  and  pyroxylic  spirit,  and 
creasote  may  be  mentioned  as  of  special  interest  to  the  physician,  and 
will  be  here  noticed. 

Carbo  lAgni,  U.  S.  P.     (  Wood  Charcoal) 

Wood  charcoal  is  used  in  medicine,  while  animal  charcoal  is  only  used 
in  chemical  processes  as  a  decolorizing  agent.  Willow  charcoal,  the 
variety  preferred  in  this  country,  is  chiefly  obtained  from  the  manufac- 
turers of  gunpoM'der,  who  devote  much  attention  to  the  production  of 
u  pure  and  fine  powdered  article.  In  Europe  the  wood  of  the  linden 
tree  {Tilia  Europcea)  is  preferred  for  making  charcoal  for  medicinal 
use. 

Charcoal  is  insoluble,  tasteless,  and  inodorous;  it  absorbs  moisture 
and  gases  from  the  air,  for  which  reason  it  should  be  kept  in  closely- 
stopped  vessels.  It  contains  a  small  proportion  of  saline  substances 
resulting  from  the  calcination  of  the  wood,  which  may  be  removed  by 
digestion  in  diluted  muriatic  acid  and  washing.  The  dose  of  powdered 
charcoal  as  an  absorbent  is  about  a  teaspoonful ;  as  an  aperient,  a  table- 
spoonful  or  less  mixed  with  magnesia. 

Carbo  AnhiiaUs,  U.  S.  P.     [Animal  Cha7'coal.) 

Animal  charcoal  prepared  from  bone. 

Dull  black,  granular  fragments,  or  a  dull  black  powder,  odorless  and 
nearly  tasteless,  and  insoluble  in  water  or  alcohol.  When  ignited,  it 
leaves  a  white  ash,  amounting  to  at  least  86  per  cent,  of  the  original 
weight,  which  should  be  completely  soluble  in  hydrochloric  acid,  with 
the  aid  of  heat. 

Carbo  Animalis  Purificatus,  U.  S.  P.     {Purified  Animal  Charcoal.) 

Animal  charcoal,  in  No.  60  powder,  two  parts.  2 
Hydrochloric  acid,  three  parts  ....  3 
Water A  sufficient  quantity. 

Pour  the  hydrochloric  acid,  previously  mixed  with  15  parts  of  water, 
upon  the  animal  charcoal,  and  digest  the  mixture  on  a  w^ater-bath,  for 
24  hours,  occasionally  stirring.  Pour  oif  the  supernatant  liquid,  and 
digest  the  undissolved  portion  with  15  parts  of  water  for  2  hours. 
Transfer  the  mixture  to  a  strainer,  and,  Avhen  the  liquid  portion  has  run 
off,  wash  the  residue  with  M'ater  until  the  washings  cease  to  be  affected  by 
test-solution  of  nitrate  of  silver.  Dry  the  product,  heat  it  to  dull  red- 
ness in  a  closely  covered  crucible,  and,  when  cool,  keep  it  in  well-stopped 
bottles. 

A  dull  black  powder,  odorless  and  tasteless,  and  insoluble  in  water, 
alcohol,  or  other  solvents.  When  ignited  at  a  high  temperature  with  a 
little  red  oxide  of  mercury  and  with  free  access  of  air,  it  leaves  at  most 
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only  a  trace  of  rosiduc.  It"  1  p^rt  l)o  tlitreskxl  with  2  parts  of  hydro- 
ohlorio  acid  ami  ii  parts  of  water,  the  filtrate,  after  beinji;  supei-siiturated 
with  water  of  ammonia,  slumld  remain  nnaiVeeted  l>y  te.>^t-solution  of 
ma'j^nesium  lahst'oce  <if  ])h<tsphate). 

Tliis  is  adapted  to  many  uses  to  which  the  crude  powder  would  be 
unsuited,  owiiii!;  to  its  s;\linc  iui^redients. 

In  the  preparation  of  the  alkaloids,  <rallie  acid,  and  niunerous  other 
chemical  sul)stances,  animal  charcoal  is  used  to  ahsorh  the  associated 
coloriuu;  matters;  but  it  should  not  be  lbrt2;otlen  that  the  same  [)roi)erty 
whii'h  adapts  it  to  take  up  the  coloring  matter  also  (xxxisions,  to  some 
extent,  the  absorption  of  the  alkaloid  or  other  principle,  so  that  the  loss 
bv  the  decolorizing  priK'ess  is  sometimes  considerable,  unless  means  are 
resorted  to  for  the  subsequent  extraction  of  the  absorbed  portions. 

To  its  abst)rl)cnt  i)roi)erty  animal  charcoal  owes  its  utility  as  a  disin- 
fectant and  antidote  to  the  powerful  vegetable  poisons,  which,  as  proved 
bv  Dr.  B.  H.  Riuid,  may  be  rendered  innoxious  in  their  effects  by  a 
large  admixture  of  this  inert  but  )>or(nis  jiowder. 


Acidum  Acetimm,  U.  S.  P.     {Acetic  AcifL) 

An  acid  liquid,  containing  36  per  cent,  of  real  acetic  acid  [TICjITsO., 
^  60]  and  64  per  cent,  of  water. 

A  clear,  colorless  liquid,  of  a  distinctly  acidulous  odor,  like  vinegtir, 
a  purely  acid  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1.04H  at  15° 
C.  (0^.)°  F.).  Miscible,  in  all  proportions,  with  water  aiul  alcohol,  and 
is  wholly  volatilized  by  heat.  After  neutralizing  acetic  acid  with  water 
of  ammonia,  the  resulting  liquid  is  colored  de<>p  red  by  ferric  chloride, 
and  decolorized  again  by  strongly  acidulating  with  suljihuric  acid. 
Acetic  acid  sliould  not  yield  a  ])recipitate  with  hydrosulphuric  acid  (lead, 
copper,  or  tin),  or  when  supersaturated  with  water  of  anunonia  (iron), 
or  with  test-solution  of  oxalate  of  ammonium  (calcium).  When  slightly 
supersaturatetl  with  water  of  ammonia,  the  li(|uid  should  not  exhibit  a 
blue  tint  (copper),  nor  should  any  residue  be  left  on  evaporating  this 
alkaline  liquid  on  the  water-bath  (other  acids  and  fixed  inq)urities). 
^^'llen  su})ersaturated  with  solution  of  potiissa,  it  should  not  have  a 
smoky  odor  or  taste  (enqn'reumatic  substances^  Boiled  with  an  e(jual 
volume  of  suli)huric  acid,  the  liquid  should  not  be  darkened  (org-anic 
impurities).  On  adding  a  crystal  of  ferrous  sul]ihate  to  a  cooknl  mix- 
ture of  equal  V(^lumes  of  acetic  and  sulphuric  acids,  no  brown  or  red- 
dish brown  zone  should  make  its  appearance  around  the  crystal  (nitric 
acid).  No  j)reeipitatc  should  be  formed  on  the  ad«lition  of  a  few  drops 
of  test-solution  of  chloride  of  i)arium  (sidphuric  acid),  nor  by  adding 
to  another  portion  some  test-solution  of  nitrate  of  silver  (hydrochloric 
acid),  nor  after  the  last-named  additi(»n,  should  the  mixture  turn  dark 
on  warming.  When  the  acid  is  dilute<l  with  5  volumes  of  distille<l 
water,  the  color  causal  by  the  addition  of  a  few  dro])s  of  test-solution 
of  permang-anate  of  jiotassium  should  not  be  sensibly  changed  by  stand- 
ing 5  minutes  at  the  ordinary  tenq)erature  (absence  of  enqnreumatic 
substances). 
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To  neutralize,  6.0  gni.  of  acetic  acid  should  require  36  c.c.  of  the 
volumetric  solution  of  soda. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from  wood, 
in  close  (ylinders  without  access  of  air,  contains  this  valuable  acid  in  a 
very  impure  state.  By  subjecting  this  to  further  distillation,  the  liquid 
is  collected  which  is  known  as  wood  vinegar  or  pyroligneous  acid.  By 
saturating  this  acid  with  lime,  acetate  of  calcium  is  produced,  Mhidi,  by 
decomposition  with  sulphate  of  sodium,  furnishes  sulphate  of  calcium 
and  acetate  of  sodium ;  the  latter  salt,  being  crystallized  in  a  state  of 
purity,  yields,  by  distillation  with  sulphuric  acid,  pure  hydrated  acetic 
acid  in  solution  in  water. 

Acidum  Aceticum  Dilutiim,  U.  S.  P.     (Diluted  Acetic  Acid.) 

Acetic  acid,  seventeen  parts 17 

Distilled  water,  eighty-three  parts 83 

To  make  one  hundred  parts 100 

Mix  them. 

Diluted  acetic  acid  contains  6  per  cent,  of  absolute  acetic  acid,  and  has 
the  sp.  gr.  1.0083  at  15°  C.  (59°  F.).  It  corresponds,  in  properties,  to 
acetic  acid,  and  should  respond  to  the  same  tests  of  jmrity. 

To  neutralize  24  gm.  of  diluted  acetic  acid  should  require  24  c.c.  of 
the  volumetric  solution  of  soda. 

Acidum  Aceticum  GJacicde,  U.  S.  P.     {Glacial  Acetic  Add. 

HCVH3O2  =  60.) 

Nearly  or  quite  absolute  acetic  acid. 

At  or  below  1 5°  C.  (59°  F.)  a  crystalline  solid ;  at  hiji:her  tempera- 
tures a  colorless  liquid.  When  liquefied  and  as  near  as  possible  to  15°  C. 
(59°  F.)  it  has  the  sp.  gr.  1.056-1.058.  Its  properties  are  similar  to 
those  of  acetic  acid,  and  it  is  similarly  affected  by  reagents. 

To  neutralize  3  gm.  of  glacial  acetic  acid  should  require  not  less  than 
49.5  c.c.  of  the  volumetric  solution  of  soda  (corresponding  to  at  least  99 
per  cent,  of  absolute  acetic  acid). 

This  acid  is  obtained  by  carefully  distilling  1  equivalent  of  acetate 
of  sodium  with  2  of  sulphuric  acid,  placing  the  distillate  on  ice ;  the 
congealed  product  is  permitted  to  drain  by  inverting  the  bottle,  and 
collecting  the  crystals,  which  are  the  glacial  acid. 

Its  chief  use  is  in  perfumery,  for  forming  a  very  pungent  perfume 
for  smelling-bottles. 

Acetic  acid  of  about  the  officinal  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts,  that  it  is  placed  in  the  Pharma- 
copoeia among  the  articles  of  materia  medica ;  the  process  above  given 
is  selected  from  a  variety  in  common  use.  Acetate  of  lead  is  also  one 
of  its  sources  of  production. 

Acetic  acid  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is  called 
vinegar  (acetum)  ;  in  chemical  works  it  is  generally  classed  among  the 
derivatives  of  alcohol. 
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Much  oi"  the  vinegar  of  cDinnierce  is  hir<:;ely  a(hilteratc(l  or  soj)hLsti- 
cated,  ahhouirh,  ucoordiuj^  to  the  experiments  of  \\  .  W.  1).  Liverniore, 
the  use  ot"  sulphuric  acid  is  less  coniiuon  than  has  l)ccn  supposed.  Of 
Hi  specimens  ol"  connnercial  vinegar  ohtaincd  i'rom  (Utlcivnt  s(turce.s, 
none  were  achdtcratcd  witli  sulphuric  acid.  Tcsttxl  lor  malic  acid,  j;um, 
and  extractive  niatter,  believed  to  he  always  present  in  cider  vinetrar,  all 
but  two  gave  evidence  of  containing  one  or  more  of  these  ))r(Mlucts  by 
throwing  (h)wn  a  precipitate  with  subacctate  of  lead,  soluble  in  nitric 
acid. 


Acetone,  or  Fyroacetic  Spirit,  CgllcO,  (utd  Mrthi/lic  Alcohut,  Pi/roxylic     i 
Spirit,  or  Wood  Napldha,  CHjjHO. 

These  are  products  of  tlie  distillation  of  wood,  which  are  separated 
from  the  acid  li([Uors,  after  they  are  saturated  with  lime,  by  simjile  dis- 
tillation aiul  re])catcd  fractional  rectification. 

It  is  very  ditlicult,  however,  to  obtain  them  in  a  j)eriectly  pure  state 
by  this  process.  Acetone  is  formed  by  the  dry  distillation  of  acetates, 
and  Ls  rendered  i)ure  by  rectification  over  lime,  aiid  finally  over  chloride 
of  calcium. 

They  are  both  colorles.s,  or  slightly  yellow,  inflanunable,  volatile, 
pungent  liquids,  closely  resembling  each  other  in  sensible  and  metlical 
properties,  nearly  always  mixed  and  impure,  and  generally  confounded 
with  each  other  in  commerce;  they  may  be  known  apart  l)y  their  reac- 
tions with  chloride  of  calcium. 

While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  siiturati'd 
solution  of  chloride  of  calcium,  pyroxylic  sj^irit  instantly  mixes  when 
drop])ed  into  it. 

The  normal  specific,  gravity  of  each  is  about  the  Siime,  .792  to  .798; 
but,  as  found  in  commerce,  they  oftener  reach  .820  to  .840. 

Impure  wood  naphtha  yields,  with  binoxalate  of  ])otassium  and 
sulpluiric  acid,  a  crvstallizable  etlicr,  which,  by  distillation  with  water, 
decomposes  into  oxalic  acid  and  pure  methylic  alcohol.  Treated  with 
bichromate  of  potassium,  acetone  yields  acetic  and  carbonic  acicL^,  while 
methylic  alcohol  furnishes  formic  acid. 

Under  the  name  of  methylic  spirit,  hydrated  oxide  of  methyl,  CH.,HO, 
pyroxylic  spirit  is  extensively  used  in  England  as  a  cheap  substitute  for 
alcohol,  and  is  sometimes  substituted  for  it  in  the  preparation  of  chloro- 
form. Dr.  Hustings,  of  London,  introduced  it  several  years  ago  as  a 
remedy  for  consumption,  and  both  this  and  jwroacetic  S])irit  are  some- 
times prescribed,  though  not  S()  much  as  formerly,  in  ctmnection  with 
cough  medicines.     Dose,  about  10  to  40  dntjis. 

Methylic  alcohol  can  be  obtained  in  a  state  of  jmrity  by  treating  it 
with  chioride  of  calcium,  which  forms  a  definite  comjxmnd  with  it ;  this 
mixture  is  heated  to  212°  F.,  and  evai)orating  the  matters  volatile  at 
thattcmj)crature,  adding  water,  and  distilling  at  152°,  mIicu  the  methyl 
hydrate  distils  over.  Methyl  alcohol  is  now  largely  used  in  making 
varnishes,  it  being  miicli  cheaper  than  cthylic  alcohol,  and  is  a  much 
better  solvent  for  some  of  the  resinous  gums,  especially  shelhu;. 
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Creasotum,  U.  S.  P.     {Creasote.) 

A  product  of  the  distillation  of  wood-tar. 

This  is  a  secondary  empyreuniatic  product  of  destructive  distillation 
which  the  Pharmacopoeia  describes  as  being  obtained  from  wood-tar. 
As  found  in  commerce,  it  is  an  oily  liquid  improperly  obtained  indis- 
criminately from  various  kinds  of  tar,  especially  that  from  bituminous 
coal,  and  varies  in  composition.  Several  grades  of  creasote  are  found  in 
connnerce.  They  are  known  as  commercial  creasote,  coal-tar  creasote, 
creasote  from  wood  and  creasote  from  beechwood,  etc.,  according  to  the 
source  from  Avhich  they  are  obtained. 

An  almost  colorless  or  yellowish,  strongly  refractive,  oily  liquid,  turn- 
ing to  reddish-yellow  or  brown  by  exposure  to  light,  having  a  penetrat- 
ing, smoky  odor,  a  burning,  caustic  taste,  and  a  neutral  reaction.  Sp. 
gr.  1.035-1.085.  It  begins  to  boil  near  200°  C.  (392°  F.),  and  most  of 
it  distils  over  between  205°  and  220°  C.  (401-428°  F.).  When  cooled 
to  — 20°  C.  ( — 4°  F.)  it  becomes  thick,  but  does  not  solidify.  It  is 
inflammable,  burning  with  a  luminous,  smoky  flame.  Creasote  is  soluble 
in  about  80  parts  of  water  at  15°  C.  (59°  F.)  to  a  somewhat  turbid 
liquid,  and  in  12  parts  of  boiling  water;  it  dissolves,  in  all  proportions, 
in  absolute  alcohol,  ether,  chloroform,  benzin,  disulphide  of  carbon,  or 
acetic  acid.     Allien  applied  to  the  skin  it  produces  a  white  stain. 

Creasote  does  not  coagulate  albumen  nor  collodion  (difference  from  car- 
bolic acid).  If  1  volume  of  creasote  be  mixed  with  1  volume  of  gly- 
cerin, a  clear  mixture  will  result,  from  which  the  creasote  will  be  sepa- 
rated by  the  addition  of  3  or  more  volimies  of  water.  On  adding  to 
10  c.c.  of  a  1  per  cent,  aqueous  solution  of  creasote,  1  drop  of  test-solu- 
tion of  ferric  chloride,  the  liquid  acquires  a  violet-blue  tint,  wdiich  rapidly 
changes  to  greenish  and  brown,  with  formation,  usually,  of  a  brown  pre- 
cipitate (difference  from  carbolic  acid). 

The  principal  use  of  creasote  internally  is  to  check  nausea ;  for  this 
purpose,  about  2  drops  may  be  dissolved  in  an  ounce  of  water,  and  a 
little  gum  and  sugar  added.  Dose,  a  tablespoonful  (equal  to  1  drop), 
frequently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol,  ether, 
or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  relieves  tooth- 
ache when  the  pain  is  occasioned  by  the  exposure  of  the  nerve,  and  is 
popularly  regarded  as  the  most  certain  remedy. 

Very  painful  and  distressing  accidents  are  liable  to  occur  from  attempts 
ing  to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a  vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with  a 
camel's-hair  pencil ;  but  it  is  usually  prepared  in  the  form  of  oint- 
ment (unguentum  creasoti),  or  in  solution  in  water  (aqua  creasoti). 
In  hemorrhages,  it  acts  as  a  most  efiicient  styptic,  and  is  successfully 
applied  in  solution,  in  the  proportion  of  about  6  drops  to  the  ounce  of 
water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  apply.  Large  quantities  are  also  consumed  by 
dentists. 
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ON  FARINACEOUS,  MUCILAGINOnS,  AND  SACCHAEINK  PRINCIPLES. 

STARCH,  CJT,„(X,,  hnvin«:  the  same  composition  as  ccllulitH',  (lit1l'i> 
from  it  ^vick'ly  in  physical  propiTtics;  it  exists  in  a  irramilar  ionu 
in  varions  parts  of  plants,  especially  in  seeds,  tubers,  and  hulhous  roots, 
in  minute  cells,  Avhich  may  !)e  distin;xnislied  by  a  micros<'oj)e  of  UKnler- 

ate  power.  The  size  and  ."^liape  of  the  <rranMles  have 
lu'cn  made  special  subjects  of  inve.stii^ation  by 
pharmacologists,  and  their  study  has  been  found  to 
aid  in  the  recojrnition  of  the  different  varieties  of 
focula,  and  in  detecting  adultcnitions.  The  enve- 
lo])e  of  these  starch  trranulcs  is  insoluble  in  cold 
water,  but  is  rupturttl  by  the  application  of  heat, 
so  that  the  contents  are  ex}>oswl  and  become  dis- 
solved. Hence  starch  is  said  to  be  insoluble  in  cold, 
but  soluble  in  hot  water.  For  this  internal  matter 
which  jjives  the  characteristic  chemical  reactions 
of  starch  the  term  amidin  has  been  apj)litHl ;  it 
forms  about  995  parts  in  every  1000  of  the  entire 
^\',n^il'/.l\\\\vl^'?.l'f.Mr"  starch  granules.     J^ut  a  solution  mav  be  effcK'ted 

with  cold  water,  if  the  envelope  of  the  gramiles 
has  been  torn  by  continued  trituration  with  siuid  or  other  gritty  sub- 
stances. Certain  salts,  such  as  chloride  of  zinc,  produce  a  perfect  solu- 
tion of  starch  in  the  cold.  Bv  the  action  of  heat,  and  a  very  small 
projxirtion  of  strong  infusion  of  malt,  starch  is  converte^l  into  (Jcxtrin, 
a  soluble  j)rinciplo  isomeric  with  it,  intermediate  between  the  gums  and 
grape  sugar,  and  so  named  from  its  j)ower  of  causing  the  j)lane  of  polari- 
zation to  deviate  to  the  rijrht.  This  is  also  formed  from  cellulose  bv 
the  action  of  diluted  acids,  which  also  ultimately  convert  it  into  grape 
sugar.  One  of  the  most  striking  charactei'istics  of  starch  is  its  reaction 
iu  cold  solution  with  iodine,  with  which  it  forms  a  ritli  blue-ct)loreJ 
iodide,  which  loses  its  color  by  heat.  These  two  substances  thus  become 
tests  for  each  other.  A\"ith  bromine  it  pnKluces  an  orange-col  oral  preci])i- 
tate,  which  cannot  be  dried  without  decom])osition.  Xitric  acid  con- 
verts starch  into  oxalic  acid,  and  by  heating  starch  with  ])otassa  in 
excess  oxalate  of  potassium  is  j)r(Rluced.  For  an  elal)orate  account  of 
starch  and  its  isomeric  principles,  Inufin,  from  Inula  HeJiniium  and  other 
sources,  IJchcnhi,  from  Cetraria  Islandica,  etc.,  see  Gmelin's  Handbook 
of  Chnnisfri/,  Cav.  Soc.  edition,  vol.  xv. 

All  the  cereal  grains  owe  their  utility  as  articles  of  fo(xl  to  the  pres- 
ence of  starch  mingled  with  a  due  ]>roportion  of  a  uitrogenized  ])rinciple, 
gluten.  In  many  drugs,  starch  exists  to  an  extent  Avhich  interferes  with 
their  convenient  ])reparation  for  use  in  medicine,  while  it  is  an  iinportuit 
element  in  certain  demulcent  and  nutritious  articles  used  in  medicine,  as 
food  for  infants,  et^. 
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Amylum,  U.  S.  P.     {Starch.) 

The  fecula  of  the  seed  of  Triticum  vulgare,  Villars  (Nat.  Ord.  Grami- 
niaeece). 

In  irregular,  angular  masses,  which  are  easily  reduetid  to  powder  • 
white,  inodorous,  and  tasteless ;  insoluble  in  ether,  alcohol,  or  cold  Avater. 
Under  the  microscope  apj^earing  as  grannies,  mostl}-  very  minute,  Avhich 
are  more  or  less  lenticular  in  form,  and  indistinctly,  concentrically 
striated.  Triturated  with  cold  water,  it  gives  neither  an  acid  nor  an 
alkaline  reaction  with  test-paper.  When  boiled  Avith  water,  it  yields  a 
Mliitc  jelly  having  a  bluish  tinge,  which,  when  cool,  acquires  a  deep 
blue  color  on  the  addition  of  test-solution  of  iodine. 

Amylum  lodatum,  U.  S.  P.     {Iodized  Starch.) 

Starch,  ninety-five  parts 95 

Iodine,  five  parts         .........  5 

Distilled  water,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Triturate  the  iodine  with  a  little  distilled  water ;  add  the  starch  gradu- 
ally and  continue  triturating  until  the  comjsonnd  as.'jumes  a  uniform 
blue  color,  a])})roaching  black.  Dry  it  at  a  temperatm-e  not  exceeding 
40°  C.  (104°  F.)  and  rub  it  to  a  fine  poAvder. 

Iodized  starch  should  be  preserved  in  glass-stoppered  vials. 

It  is  questionable  if  this  is  a  true  chemical  compound.  In  fact,  the 
Pharmacopoeia  calls  it  simply  "  iodized."  It  is  easily  decomposed  bv 
exposure  to  sunlight,  boiling  Avith  A^■ater,  or  treatment  Avith  alcohol, 
carbon  bisul})hide,  etc.  It  has  been  recommended  as  an  excellent  means 
of  administering  iodine,  especially  Avliere  it  is  desired  in  large  doses. 
The  theory  being,  that  as  thus  admini.stered,  the  iodine  is  A^ery  largely 
diluted  and  easily  changed  by  the  animal  fluids  into  hydriodic  acid.  The 
poAvder  is  administered  in.  dose  of  5j  to  5iv.  It  has  been  jjroposed  to 
use  a  syrup  of  the  iodide  of  starch. 

The  folloAving  syllabus  gives  most  of  the  starches,  Avith  their  compo- 
sition and  uses : 

Syllabus  of  Starches,  Amylaceous  Medicines,  Etc. 

Amylum,  starch  ;  the  fecula  of  Triticum  \n.ilgare  and  Zea  mays. 

The  fecula  from  maize  is  an  excellent  substitute  for  arrowroot,  and  has  almost 
entirely  displaced  wheat  starch.  In  Europe  the  fecula  of  the  potato  is  largely  n.sed 
as  starch :  it  yields  a  transparent  jelly  with  muriatic  acid,  and  is  used  for  adulter- 
ating arrowroot ;  sulphuric  acid  evolves  a  disagreeable  odor. — Proc.  Amer.  Phurm. 
Assoc,  1862,  page  168. 
Maranta,  arrowroot;  the  fecula  of  Maranta  arundinacea. 

Bermuda  arrowroot,  the  best ;  next  the  .Tamaica,  Liberia,  Florida,  and  Georgia. 
Must  be  Avell  preserved  from  moisture  and  odorous  drugs.     See  paper  by  Dr.  R. 
Battey  in  Proc.  Amer.  Pharm.  Assoc,   1858,  page  332;    and  by  E.T.Ellis,  ibid., 
1862,  page  212.     It  yields  an  opaque  jelly  Avith  concentrated  muriatic  acid. 
Arum  esculentum. 

Native  in  the  Sandwich  Islands,  where  it  is  used  as  food  to  a  great  extent  after 
the  acrid  matter  has  been  dissipated  by  heat. 
Ckmna,  tous-les-mois;  the  fecula  of  Canna  edulis,  etc. 

The  starch  granules  are  very  large,  and  exhibit  a  glistening  or  satiny  appearance. 
The  jelly  is  very  tenacious,  but  not  very  translucent.  Comes  from  the  island  of 
St.  Kitts.    Rare  with  us. 
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Sago;  tlie  prei):irc(l  pith  of  Sa^iis  nimphii,  ctf. 

Dietetic  and  mitritive,  in  small  ;;r;inules  prepared  by  tlu'  ai«l  nf  heat. 
Tapioca:  the  feoula  of  the  r(M>t  of  Janiphu  nianihot. 

Dietitic  ami  nutritive ;  coai-se,  irregular  grains  prepared   l)v  the  aid  of  heat,  par- 
tially solulilc  in  cold  water. 
Avena»  farina,  oatmeal ;  the  meal  of  Aveiia  sativa. 

Contains  the  husk  ground  with  the  seed.     Relieves  constipation ;  easily  digcste»l 
and  very  nutritive. 
Hordenm,  harlcy  ;  the  decorticated  seeds  of  TTordevim  distichon,  etc. 

Demulcent,  nutritive,  and  slightly  a-tringont.     (See  Drcoctum  hordei.) 
Oryza,  rice;  the  seeds  of  <  )rvza  saliva,  deprived  of  the  hulls. 

Bland,  nutritive,  demulcent,  and  somewhat  astringent.  By  long  boiling  fornisajelly. 
Cetraria,  Iceland  moss;  Cetraria  Islandica. 

Contains  lichcnin  and  a  bitier  principle;  tlie  latter  may  bo  removed  by  an  alkali; 
the  residue  may  i>e  used  as  a  dieteiic. 
Chondrus,  carrageen  ;  Chondrus  crispus. 

Contains  carrageenin,  mucilage,  and  various  salts. 
Inula,  elecampane;  the  root  of  Inula  helenium. 

Contains,  like  the  root  of  other  composita;,  inulin,  bitter  principle,  and  mucilage. 
A  domestic  expectorant. 
Si/inplii/tnm  officinale,  comfrey  ;  the  root.     (See  Inula.) 
Lappa,  burdock;  the  root  of  L.ippa  major.     (See  Inula.) 
Iris  Florontina,  orrisroot ;  the  rhizoma  of  Iris  Florentina. 

Contains  starch,  resins,  and  volatile  oil.     Used  ;us  an  infant  and  toilet  powder,  and 
as  an  ingredient  in  dentritice. 

Gums. 

Gums  differ  from  starch  cliiefly  in  the  absence  of  the  granular  condi- 
tion, and  their  partial  or  complete  solubility  in  cold  water.  They  are 
obtained  from  certain  plants  in  amorphous  masses,  mostly  exuding  spon- 
taneously or  updn  a  ])uiu'ture  of  the  l)ark.  A  solution  of  gum  is  not 
affected  by  iodine,  but  precipitated  by  alcohol.  Oxidized  by  nitric  ticid^ 
they  produce  mucic  acid  ;  but  when  contiiuially  boiled  with  diluted  acids, 
a  kind  of  dextrin,  and,  finally,  sugar  is  formed. 

There  are  probably  numerous  kinds  of  gmn,  but  on  account  of  their 
similarity  in  physictil  and  chemical  properties  they  are  difficult  to  recog- 
nize and  to  separate  from  allied  compt)unds.  They  have  been  classed 
into  gums  which  are  soluble,  and  gums  wdiich  mostly  swell  up  in  cold 
water.     The  following  arc  the  ts'pes  of  these  two  classes : — 

Arabin  =t  0,211220,,,  is  derived  largely  from  the  acacias;  it  is  extremely 
soluble  in  water,  forming  a  clear  and  colorless  though  viscid  solution, 
almost  free  from  taste,  which  is  coagulated  by  alcohol,  borax,  and  })re- 
cipitated  by  silicate  of  potassium,  strcmg  solution  of  perchloride  of  iron, 
also,  like  most  organic  acids,  coloring  j)riiici])Ies,  etc.,  by  subacetnte  of 
lead.  Incinerated  it  yields  aliout  I]  parts  of  ashc.^,  Avhich  some  chemists 
assert  are  the  bases  of  the  salt  arabin,  the  acid  of  which  is  obtained  by 
decomposing  the  aqueous  solution  with  muriatic  acid  and  })recipitatiiig 
by  alcohol,  and  is  insoluble  in  the  latter  men.struum  only  in  the  presence 
of  a  mineral  acid. 

Bd.ssorln  =^  C,2H,|,0,^,  is  an  insoluble  variety,  .swelling  with  water 
and  dis,solving  in  alkalies.  This  predominates  in  ginn-traga<-anth,  and, 
according  to  some,  in  salcj).  Those  bo<lies  which  are  usually  termed 
mucll(ir/r.*<  belong  to  one  of  these  two  cla.s.ses ;  they  are  met  with  in  many 
seeds  (flaxseed,  quincesecd),  Iciives  (buchu),  etc.,  and  some  kinds  are 
precipitated  by  neutral  acetate  of  lead. 

Ceraaln,  the  insoluble  ingredient  in  cherry-tree  gum,  much  resembles 


PECTIN    AND    PECTIC    ACIDS.  433 

hissorin,  if  it  is  not  identical  witli  it.     ^I.  Fremy  asserts  it  is  only  meta- 
guinniate  of  lime. 

Mezquite  is  a  name  pi'oposcd  for  a  gum,  to  wliicli  attention  has  been 
called  by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas  and  New 
Mexico — in  our  own  country  sOme  parts  of  which  are  as  yet  but  little 
explored ;  it  is  extremely  soluble,  and  d lifers  from  arabiu  principally 
in  not  being  precipitated  by  subacetate  of  lead. 

All  the  above  compounds  are  carbohydrates  of  the  composition 
^^^24^20^20?  ^^  ^24^22^22 ;  ^^^  group  of  pcctiu  compouuds,  though  not 
strictly  belonging  to  the  above,  is  however  nearly  allied  to  the  gums. 

Gum  Ls  associated  in  some  plants  with  resin ;  and  gum  resins,  a 
remarkable  natural  class  of  drugs,  will  be  hereafter  referred  to  in  treat- 
ing of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is  present 
in  a  great  variety  of  vegetables,  and,  like  starch,  it  plays  an  important 
part  in  the  physiology  of  the  plant ;  it  enters  as  an  element  into  a  great 
number  of  articles,  both  of  food  and  medicine.  In  its  important  rela- 
tions to  the  art  of  prescribing  and  compounding  medicines,  we  shall  have 
t)Ccasion  to  refer  to  it  frequently  throughout  the  subsequent  parts  of  the 
work,  and  now  introduce  it  only  for  the  purpose  of  calling  attention  to 
a  few  drugs  containing  it. 

Pedin  and  Pectio  Acids. — Many  plants  contain,  in  different  organs, 
especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  pectose, 
which,  through  the  influence  of  a  peculiar  ferment  called  pectase,  the 
organic  acids,  and  light  and  heat,  undergoes  a  change  into  other  bodies 
of  the  same  relative  combinations. 


Pectin,  parapectin,  and  metapectin 
Pectosic  acid         .... 

Pectic  acid 

Parapectic  acid     .... 
Metapectic  acid    .... 


C32H40O284H2O 
Qi^HsoOjeSHjO 
C.sH,,0,52H20 
C,,H,Ai2H,0 


The  unripe  fruits  contain  only  pectose ;  while  ripening,  pectin  and 
parapectin,  and,  subsequently,  metapectic  acid,  are  formed,  so  that  the 
change  of  the  consistence  of  fruits  is  less  dependent  on  a  change  of  the 
cellulose,  than  owing  to  this  transformation.  Green  fruits  exhale  oxygen 
in  daylight ;  w  ith  the  alteration  of  pectose,  the  formation  of  sugar  sets 
in,  carbonic  acid  is  exhaled,  the  green  color  disappears,  and  the  free 
acids  (citric,  malic,  tartaric,  etc.)  become  neuti'alized  by  potassium,  calcium, 
etc.,  or  their  taste  is  masked  by  the  increase  in  the  quantity  of  sugar. 

Pectin  is  the  cause  of  the  gelatinizing  of  the  juices  of  currants,  rasp- 
berries, etc.,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots.  The 
salts  of  the  above  acids  are  uncrystallizable ;  those  with  the  metallic 
oxides  are  mostly  gelatinous  precipitates,  while  those  with  alkalies  are 
soluble  in  water,  but  gelatinize  on  cooling. 

Syllabus  of  Gums  aistd  Mucilaginous  Medicines. 

Acacia,  gum-arabic ;  the  exudation  of  acacia  vera,  etc. 

Mild  expectorant  and  demulcent,  used  in  the  form  of  mucilage  (34  parts  to  66 
water),  also  as  syrup  and  powder  as  a  vehicle. 
Tragacantha,  the  exudation  of  astragalus  verus. 

Consists  chiefly  of  bassorin  ;  mucilago  tragacanthae  (10  parts  glycerin  and  aquie  to 
100  parts) ;  a  useful  paste. 

28 
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Salep,  tlie  tubers  of  orchis  niascula,  etc. 

5  fjrains  of  tlie  powder  render  1  otim'e  of  hot  watir  liiijlily  muciliipinoiis.     (See 
GisliUun's  Powders.) 
Ulmus,  elm-hark  ;  the  inner  liark  of  iihniis  fiilva. 

Contains  niiich  iinRila>;e,  the  line  powilir  as  a  mild  expectorant  and  vehicle  for 
bitter  medicines;  much  used  for  maUin<r  a  denndcint  drink  to  be  used  in  irritation 
of  the  mncons  surfaces,  especially  of  tlie  urinary  organs,  and  in  dysenteric  aftections; 
the  coarser  ])o\vder  for  ))oullices. 
Sassafras  medulla,  the  pith  of  sits<afras  ullicinale. 

Forms  with  water  a  rich  mucilage;  used  in  eyewaslies  and  in  Jackson's  pectoral 
syrup. 
Cydonium,  quince  seed  ;  the  seed  of  cydonia  vulgaris. 

Rarely  u.><ed  internally;  externally,  in  inflamed  eyes  and  for  bandoline. 
Sesami  folium,  bcnne ;  the  Kav.*s  of  se.^amum  orientale. 

Grown  in  gardens  ;  used  as  a  mild  a.stringcnt  in  the  summer  complaint  of  children. 
Althaea  ^radix),  marshmallow-root. 
Althcpfr  Hores,  marshmallow-tlowers  from  altha'a?  oflicinalis. 

The  mucilage  of  the-e  last  three  are  not  precipitated  by  alcohol. 
Contain  starch,  mucilage,  and  asparagin ;  highly  demulcent.     Syrup  best  prepared 
from  cold  infusion. 
Althwa  rnxea,  hollyhock  ;  the  flowers. 
Similar  in  properties  to  former. 
Hibiscus  esculentus;  ochra,  the  fruit. 

Used  in  the  United  States  in  soups  called  Gundio;  in  East  Indies,  a  decoction  ^iij 
in  Oiss,  boiled  down  to  Oj,  sweetened  and  strained. 
Linum,  flaxseed;  the  seeds  of  linum  usitatissimum. 

Internally,  in  the  form  of  infusion,  diuretic,  and  demulcent;  externally,  the  meal 
for  poultices;  the  oil  readily  becomes  rancid  in  the  powder. 
Papaver,  poppy -heads ;  the  ripe  capsules  of  papaver  somniferum. 

Demulcent,  not  considered  narcotic  when  ripe. 
Buchu,  the.  leaves  of  barosma  crenata,  etc. 

Mucilage  a.ssociated  with  e-ssential  oil;  diuretic,  used  in  infusion  and  fluid  extract. 

Sugars. 

Sugai's  are  of  many  kinds,  closely  allied  to  each  other  and  to  the  fore- 
goinfy  ternaiy  principles,  in  composition.  They  are  distinguished  by  ;i 
sweet  ta^te,  and  a  more  or  less  distinctly  crystalline  f(irm.  They  are 
mostly  soluble  in  water,  and  somewhat  soluble  in  alcohol. 


Syllabus  of  Sugars. 
(1.)  True  Sugars.     Composition  Cyy^iJJ^.     {Carbohydrates) 


a.  Directly  fermentable.     (Group  of  Glucose.) 


Grape  sugar.  Glucose 
Ceri,A+2H,0 


Fruit  sugar,  uncrystal- 
lizable  sugars,  Chula- 
riose  CgllijOg 


In  grapes,  the  fruit  of  Ro- 
sacesp,  etc.,  in  diabetic 
urine — from  starch  by 
the  action  of  sulphuric 
acid — the  granular  de- 
j)osit  of  honey. 

In  fruits,  the  liquid  por- 
tion of  honey,  etc. 


Deviates  polarized  light  I" 
right;*  soluble  in  1  \  part  cold 
water,  insoluble  in  absolute 
alcohol ;  with  IINO3,  yields 
oxalic  acid. 

Rotating  left ;  easilv  soluble  in 
water  and  diluted  alcohol. 


*  Polarization  of  light,  which  is  stated  as  characteristic  in  the  case  of  the  several  sugars, 
consists  of  a  change  j>roducpd  ujion  light  by  tlie  action  of  certain  media  and  surfaces  by 
which  it  ceases  to  present  the  ordinary  i)licnomena  of  reflection  and  transmission.  Instru- 
ments employed  to  exhibit  this  change  are  called  polari.iropfis.  By  tlie  use  of  these, 
differences  may  be  readily  detected  between  substances  which  are  nearly  identical  in 
chemical  properties. 
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6.  Not  directly  fermentable  by  yeast.     (Group  of  Cane  Sugar.) 
Fermenting  readily  with  yeast  by  being  converted  into  fruit  sugar. 


Cane  sugar 


Melitose 
(;„HiAi3H20 

Synanthrose 


In  sugar-cane,  Chinese 
sugar-cane,  corn-stalks, 
beets,  sugar  maple,  sev- 
eral palms,  numerous 
ripe  fruits,  etc. 

In  Australian  maniiii  tVom 
Eucalyptus  mannil'era. 

In  the  tubers  of  the  Synan- 
therea. 


Rotating  right;  easily  soluble  in 
water,  little  in  alcohol ;  yields 
oxalic  acid  with  PINO,. 


Rotating    right;    crystallizes   in 

needles;    reactions  similar  to 

cane  sugar. 
No  rotating  power;  deliquescent ; 

very  soluble  in  water ;  slightly 

in  alcohol. 


$.  Fermenting  with  difficulty  in  contact  with  yeast,  but  readily  after  treatment  with 


dilute  acids 


Melezitose 


Mycose 
Ci2H220„2H20 

Trehalose 
C„H220„2H,0 

Lactin,  sugar  of  milk 


In  the  exudation  of  the 
larch,  Larix  communis 
[Fr.  meleze). 

In  ergot. 


In  Trehala,  an  oriental  ex- 
crescence of  a  species  of 
Echinops. 

In  milk. 


Rotating  power  right ;  sweet  like 
glucose;  very  soluble  in  water, 
almost  insoluble  in  alcohol ; 
yields  oxalic  acid  by  HNO3. 

Rotating  power  right ;  easily  sol- 
uble in  water,  almost  insoluble 
in  alcohol. 

Resembling  the  former ;  soluble 
in  hot  alcohol ;  with  HNOg 
yields  oxalic  acid. 

Rotating  power  right ;  very  hard 
prisms;  soluble  in  6  parts  cold 
water ;  insoluble  in  ether ; 
slightly  soluble  in  alcohol ;  by 
dilute  acids, converted  into  lac- 
tose, and  then  easily  ferment- 
able; yields  mucic  and  some 
oxalic  acid  with  HNO,. 


(2.)  Saceharoids.     Composition  Q^^Jd^.     {Carholtydrates.) 


Not  fermentable  with  yeast  or  after  boiling  with  H2SO4. 


Eucalyne 
C6Hi,062H.p 


Inosite  (Phaseomannite) 
CsHiA^HjO 


Scyllite 


Sorbin,  sorbite 


I    Phloroglucin 
CgHeOg 


In  Australian  manna  ac- 
companying melitose. 


In  muscular  flesh,  and  in 
the  unripe  kidney  bean. 
Phaseolus  vulgaris.  See 
Dr.  L.  C.  Lane's  process 
in  Amer.  Jour.  Pharm., 
ix.  492. 


In  the  kidneys  and  liver 
of  some  fishes. 

In  the  berries  of  sorbus 
aucuparia. 


Product  of  decomposition 
of  Phloretin  and  quer- 
citrin. 


Uncrystallizable;  even  after 
treatment  with  H.^SO^,  not  sus- 
ceptible of  fermentation ;  re- 
duces alkaline  tartrate  of 
copper. 

Effervescing ;  soluble  in  water, 
little  soluble  in  alcohol ;  not 
altered  by  diluted  acids ;  with 
concentrated  HNO3,  nitroino- 
site ;  evaporated  witli  dilute 
HNO3,  and  moistened  with 
NH3  and  CaClj,  is  colored  rose- 
red. 

Resembles  inosite ;  but  is  less 
sweet,  less  soluble,  and  dis- 
solves unaltered  in  hot  HNO3. 

Rotating  power  left ;  soluble  in 
2  water,  little  in  boiling  alco- 
hol ;  hard  crystals,  not  altered 
by  diluted  II2SO4;  yields  ox- 
alic acid  with  HNO3 ;  reduces 
oxide  of  coppei". 

Sweet  prisms ;  very  soluble  in 
water  and  alcohol. 
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(3.)  Pseudo-Sugara  of  the  Composition  Ci2H,0,_2. 


Not  fermenting. 


Mannite 


Dill  cose,  Dulcite 


Quercite 

Finite 
CeHjA 


Melanipyrite 


Glycerin 
C3H53HO 


Erythromannite 

C,II,oO« 
Phvcite 


Glycyrrhizin 


Panacjiiilon 

^2«H  25^18 


Orcin,  Orcite 
CuIIgO.+'iHjO 


Beta  orcine 


In     manna,     mushrooms, 
etc. 


From  an  unknown  plant 
in  Madagascar. 


In  acorns. 

In  Pinus  Lambertina. 


In  Melampyrum  nemoro- 
sum ;  Scrophularia  no- 
dosa, etc. 


No  rotating  power;  soluble  in  5 
pans  cold  water,  scarcelv  in 
cold  alrohnl.  will,  UNOj 
yields  saccharic  and  oxalic 
aiiiis ;  lINOj,  at  a  low  tem- 
perature, produces  a  ferment- 
al)le  sugar. 

No  rotating  power;  easily  sol- 
uble in  water,  with  difhculty 
in  aleoliol ;  yiehls  nuicie,  ox- 
alic, and  racemic  acid  with 
UNO,. 

Sublimes  in  needles;  with  nitric- 
acid  yields  oxalic  acid. 

Rotating  power  right;  very 
sweet;  readily  soluble  in 
water ;  nearly  insoluble  in 
boiling  alcohol. 

No  rotating  power;  soliil)le  in 
25  parts  water,  11:562  parts  al- 
cohol;  not  altered  by  diluted 
HjSO^;  with  IINO3,  mucic 
and  oxalic  acids. 


6.  Of  other  compositions. 


The    basic    principle    of 
fats. 


Product  of  decomposition 

of  erythrin. 
In  Proctococcus   vulgaris 

AlgcE. 


In     Glycyrrhiza     glabra, 
and  cschinata. 


In  Panax  quinquefolium. 


By  boiling  certain  lichens 
or  their  constituents. 


By  dry  distillation  of  usnic 
acid. 


I 


Oily  liquid  ;  miscible  with  water 
and  alcohol ;  insoluble  in 
ellier;  with  IINO3  yields 
glonoin. 

Supposed  to  be  identical  with 
phycile. 

No  rotating  power:  easily  solu- 
ble in  water,  with  difficulty  in 
alcohol;  with  IINOj  oxalic 
acid. 

Uiicrystallizable  and  yellowish; 
slightly  soluble  in  cold  water 
and  alcohol ;  precipitates  most 
metallic  salts;  combines  with 
bxscs,  acids,  and  salts. 

Amorphous,  yellow,  readily  sol- 
uble in  water  and  alcohol ;  in- 
soluble in  ether;  precipitated 
by  tannin. 

Sweet  jtrisms,  very  soluble  in  al- 
cohol and  water ;  precipitated 
by  PbAc  and  FcjClg;  yields 
oxalic  acid  by  IINc^j;  deep 
red  by  air,  water,  and  anuno 
nia  (orceine). 

Soluble  in  water,  alcohol,  and 
ether;  red  by  NlIjIL^O  and 
air. 
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REMARKS    ON    THE   SUGARS. 

Cune  sugar  is  mostly  prepared  from  the  juice  of  the  sugar  cane;  con- 
siderable quantities  are  made  in  Europe  from  beet  root.  The  juice  is 
boiled  with  quicklime,  strained,  and  reduced  bv  evaporation  to  a  thick 
syrup,  when  the  whole  is  cooled  and  granulated  in  shallow^  vessels ;  it  is 
now  raw  sugar  of  commerce.  By  purification  or  refining,  which  is  ac- 
complished by  the  aid  of  animal  charcoal,  it  is  obtained  as  loaf,  or  more 
connnonly  as  broken-dow^n  or  crushed,  sugar — the  condition  in  \\'hich  it 
is  mostly  preferred  for  use  in  pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncrs'stallizable  portion  which 
remains  is  drawn  off,  and  constitutes  molasses  of  commerce.  Molasses, 
by  careful  manipulation,  is  made  to  yield  a  further  portion  of  sugar,  and 
then  constitutes  sugar-hoase  molasses,  or,  as  it  is  called  abroad,  treacle. 

Cane  sugar  is  one  of  the  sweetest  of  the  sugars.  When  pure,  it  is 
white  or  crystallized  in  translucent  double  oblique  prisms,  soluble  in 
alcohol,  but  not  in  ether.  It  is  soluble  in  |  its  weight  of  w-ater ;  its 
solution,  heated  in  contact  with  salts  of  copper,  mercury,  gold,  and 
silver,  decomposes  them.  Its  watery  solution,  wdth  yeast,  undergoes  the 
vinous  fermentation,  the  cane  sugar  being  previously  converted  into  fruit 
sugar.  Lump  sugar  is  permanent  in  the  air,  and  phosphorescent  in  the 
dark  when  struck  or  rubbed.  Its  tendency  to  crystallize,  or  form  a  trans- 
lucent candy,  is  prevented  by  the  addition  of  cream  of  tartar  and  acids, 
or  acid  salts,  generally  fruit  sugar,  and  subsequently  grape  sugar,  being 
formed.  By  the  application  of  a  heat  of  320°  F.  it  melts,  and  cools  to 
a  glassy  amorphous  mass  {barley  sugar) ;  if  heated  to  425°  it  is  changed 
into  caramel ;  long  boiling  diminishes  its  tendency  to  ciystallize,  and 
increases  in  color. 

Rock  candy  is  a  very  pleasant  form  of  cane  sugar,  prepared  by  crys- 
tallizing it  slowly  upon  a  string  from  a  strong  solution ;  it  is  preferred 
for  coughs  from  the  slowness  wdth  which  it  dissolves  in  the  mouth,  and 
is  very  often  used  to  sweeten  mucilaginous  and  acid  drinks  used  in 
catarrhs. 

The  peculiar  brown  coloring  matter  called  caramel,  CjgHjgOg,  is  pro- 
duced by  heating  sugar  to  a  temperature  of  425°,  until  it  fuses,  evolves 
the  vapors  of  water,  and  turns  to  a  deep  brown  color ;  it  then  consists 
of  unaltered  sugar,  caramel,  and  a  bitter  substance  called  assamar;  it  is 
fr('ely  soluble  in  water,  and  has  a  bitter  and  not  disagreeable  empyreu- 
matic  taste.  It  is  much  used  to  color  liquors,  as  in  the  fabrication  of 
brandy,  and  is  a  useful  addition  to  soups. 

For  the  effect  of  heat  on  cane  sugar,  as  observed  by  Gelis  and  Pohl's 
method  for  preparing  pure  caramel,  consult  Proceed.  Amer.  Pharm.  Assoc, 
1862,  p.  165. 

Sugar  combines  with  bases,  forming  saccharates,  which  are  uncrystal- 
lizable,  and  those  of  the  alkalies  deliquescent.  Saccharate  of  calcium 
is  used  in  medicine  under  the  name  of  "  syrupus  calcis  "  (p.  282). 

Common  salt  combines  with  sugar  to  a  deliquescent  crystallizable  com- 
pound. The  alkaline  saccharates  precipitate  the  soluble  salts  of  lead, 
copper,  silver,  and  mercury. 

Fruit  sugar. — Whether  the  sweet  fruits  all  contain  the  same  sugar  is 
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uncertain ;  the  absence  of  crystalline  forms,  constant  chansrcs  in  the 
process  of  ripenin;;,  and  the  cliiHculty  of  freeing  one  kind  from  anotiicr, 
iiii|H'do  the  investiii'ations ;  its  rotatinu;  ])(>\ver  is  greatly  inlhicnced  hy 
diliorent  degree^s  ot'  teiiii)erature. 

(rvapc  linr/d)'  is  found  iu  grapes  and  in  acid  fruits  associated  with  fruit 
sugar.  It  constitutes  also  the  .siif/ar  of  dkibcteH.  The  most  econoniicjd 
meth<Hl  of  obtaining  it  is  by  acting  on  starch  or  lignin  with  dilut4.*d 
sulphuric  acid  ;  it  may  also  Ik-  obtained  in  au  impure  stat(>  by  scraj)ing 
otV  the  white  powder  dej)osited  on  old  raisins,  and  nmch  purer  by  dry- 
ing the  deposit  of  honey  uj)on  brick  tiles.  Gra})e  sugar,  under  the  name 
of  "  glucose,"  has  of  late  years  become  an  article  of  great  commercial  im- 
portance; it  is  largely  consumed  by  brewers  iu  the  |)roduction  of  sj)ark- 
ling  ales,  etc.,  and  iu  pharmacy  iu  syrups,  in  which  increased  binly 
without  corresponding  sweetness  is  desirable.  It  is  found  in  two  forms 
— a  dense  transparent  syrup,  and  in  whitish  or  gniyish- white  masses; 
and  is  made  iu  the  large  way  by  heating  5()  parts  of  sulphuric  acid  and 
5600  i)arts  of  water  to  212°.  Equal  amounts  of  acid  and  water  are 
mixed  at  a  temperature  of  80°  F.  in  a  wooden  vessel,  and  2200  parts 
of  starch  meal  are  stirred  and  heated  to  100°  F. ;  the  latter  mixture  is 
then  gradually  added  to  the  first,  and  heated  to  212°  for  a  short  time, 
and  then  to  320°  for  2  or  3  hours,  or  until  the  starch  has  bec^'n  converted 
to  glucose;  this  is  then  drawn  oti'  into  tanks,  and  168  j)arts  of  pure 
chalk,  stirred  up  with  500  parts  of  water,  are  gradually  added ;  when 
all  the  acid  has  been  neutralized,  the  sul})hate  of  calcium  is  filtered  out 
on  a  muslin  filter,  and  the  solution  concentrated  and  dai'ified  by  bone- 
black  and  renewed  filtration. 

As  already  stated,  by  the  actiou  of  diluted  acids  uj)on  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and  ulti- 
mately pass  into  grape  sugar.  This  change  may  be  prcMluccd  by  long 
boiling  alone ;  it  is  also  produced  in  starch  by  nitrogenized  ferments, 
especially  by  that  j)eculiar  substance  known  as  diastase.  ]>y  the  same 
meiuis,  cane  sugar  is  spontaneously  converted  into  fruit  sug-ar,  and  this 
into  alcohol,  and  ultimately  into  acetic  acid ;  and,  in  fact,  the  alcoholic 
and  acetic  liquoi's  of  commerce  are  jirodnced  in  this  way  from  the 
various  starchy  and  saccharine  vegetable  pi-oducts  used  in  their  maimfac- 
turc.  Glucose  combines  with  alkalies  iu  the  cold,  but  these  comjxunids 
are  decomposed  by  heat. 

Sur/ar  of  milk  is  not  manufactm'ed  in  this  country,  but  is  chiefly  im- 
ported from  Switzerland,  where  it  is  made  on  a  large  scale  from  mIicv  ; 
it  is  crystallized  upon  sticks  or  strings  iu  masses  not  unlike  stalactites 
in  apj)e^u'ance.  The  greatest  consumj)tion  of  this  is  by  the  homceopathists, 
who  use  it  as  a  vehicle  for  almost  all  their  medicines  in  the  form  of 
powders  and  ])ellets.  It  is  said  by  them  to  have  the  least  action  uj)on 
the  system  of  any  substance  they  have  ex])erimented  with  ;  and  hence 
its  employment  as  a  diluent  for  the  infinitesimal  doses,  which,  according 
to  their  tlieory,  are  increasingly  powerful  in  proportion  to  their  dilution. 
Its  physical  condition  of  hardness  or  resistiince  to  mechanical  action 
adaj)ts  it  to  develop  the  latent  efficiency  of  those  medicines  which  they 
asdcrt  are  only  rendered  active  by  long  attrition.  (See  the  observat  ions  of 
Dr.  R.  Luboldton  its  fermentation,  iu  Aiiier.  Jour.  Phann.,  1801,  p.  409.) 
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Glycyrrhizin  may  be  prepared,  according  to  Mr.  Jos.  Hirsch,  by  mak- 
ing- a  hot  infusion  with  dikite  acetic  acid,  neutralizing  with  soda,  crys- 
tiillizing  out  the  acetate  of  sodium,  and  concentrating  the  infusion 
containing  the  glycyrrhizin. 

Another  process  is  to  percolate  liquorice  root  with  alcohol,  heat  to  th(^ 
boiling  point,  filter,  and  evaporate. 

Mannite  may  be  prepared  by  several  processes : — 

First.  By  digesting  manna  in  boiling  alcohol,  and  filtering  while 
liot.  As  the  liquid  cools  it  precipitates  the  mannite  in  tufts  of  slender 
colorless  needles;  these  may  be  purified,  if  necessary,  by  resolution  and 
crystallization. 

Second.  By  mixing  manna  with  cold  water  in  which  the  white  of  an 
egg  has  been  beaten,  boiling  for  a  few  minutes,  and  straining  the  solu- 
tion through  linen  while  hot ;  the  strained  liquid  forms  a  semi-crj-stal- 
line  mass  on  cooling ;  this  is  to  be  pressed  strongly  in  a  cloth,  then  mixed 
w'ith  its  o\\n  ^^'eight  of  cold  water  and  again  pressed,  then  mixed  with 
a  little  animal  charcoal  dissolved  in  boiling  water,  and  filtered  while 
hot  into  a  porcelain  dish  over  the  fire ;  the  solution  is  now  to  be  evap- 
orated till  a  pellicle  forms,  and  set  aside  to  crystallize  in  large  transpa- 
rent quadrangular  j^risms. 

Third.  By  dissolving  manna  in  water,  precipitating  gummy  and  color- 
ing matters  with  subacetate  of  lead,  removing  lead  from  the  filtrate  by 
carefully  dropping  into  it  sufficient  sulphuric  acid,  tliough  not  in  great 
excess,  evaporating  and  crystallizing. 

Fourth.  Artificially,  by  acting  upon  glucose  prepared  from  dextrin 
and  concentrated  to  15°  Baume,  with  5  per  cent,  of  wheat  flour,  5  of 
molasses,  and  5  of  common  malt  vinegar  at  100°  F. ;  after  fermentation 
for  2  days,  concentrating,  and  digesting  with  alcohol,  crystals  of  man- 
nite are  obtained.     {Amer.  Journ.  Fharm.,  February,  1871.) 

jMannite  fuses  between  320°  and  330°  F.,  and  crystallizes  again  at 
about  284°.  In  sealed  tubes  mannite  may  be  heated  to  482°  without 
altering,  except  that  a  small  portion  turns  into  mannitan  =  CgHjjOg 
(anhydrous  mannite),  which  may  be  obtained  by  many  processes  calcu- 
lated to  abstract  the  water  of  crystallization  ;  it  is  a  neutral  syrupy 
sweetish  substance,  scarcely  liquid,  insoluble  in  ether,  slowly  soluble  in 
anhydrous  alcohol,  freely  soluble  in  water,  in  contact  with  air  it  absorbs 
water,  liquefies,  and  cr}^stallizes  to  ordinary  mannite. 

Thouo-h  mannite  is  not  fermentable  under  ordinarv  circumstances,  it 
may  be  converted  into  fermentable  sugar,  by  leavmg  it  in  contact  under 
peculiar  circumstances  with  animal  tissues.  (See  Amer.  Journ.  Fharm., 
vol.  xxix.,  p.  450.) 

TESTS    FOR   THE   SUGARS    AND    OTHER   CARBOHYDRATES. 

Under  this  head  the  several  processes  for  testing  the  presence  of  sugar 
are  introduced ;  they  are  particularly  applicable  to  grape  sugar  and  to 
the  examination  of  urine.  When  urine  has  a  high  specific  gravity,  and 
other  symptoms  of  diabetes  appear,  the  physician  finds  it  of  the  utmost 
importance  to  make  a  chemical  examination.  The  pharmacist  is  very 
liable  to  be  called  on  for  this,  and  will  find  it  an  advantage  to  be  sup- 
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plied  with  a  nliahlo  uriiioinoter  (see  Specific  Gravity),  a  test-raeK  and 
tubes,  and  the  neeessarv  eheinical  reairents. 

iSejxn'dfioii  ofpiirenuf/driii  usually  diflicidt  ;  free  acids  and  bases  must 
be  avoided  (hn'inLT  the  evaporation.  The  iiiieroscojM"  furnishes  the  best 
criterion  ;  the  taste  is  no  })r(»of  whatever. 

Fermcnfdiion  sets  in  directly  on  the  addition  of  yeast  (see  Sy//(ibiu<)', 
sometimes  ti'eatment  with  dilute  IL''^^^  i'^  advisable,  but  never  necessary 
with  urine;  the  amount  of  C'()._,  evolved  indicates  the  (piautity  of  suirar. 
To  rely  on  the  formation  of  yeast  cells  may  become  tlecej)tive  through 
similar  though  d liferent  vegetations. 

Polarized  Ugld  woidd,  to  a  certain  extent,  indicate  tlie  kind  of  sugar, 
but  many  substances  have  similar  optictd  behavior. 

J/oo;r'.y  Text. — Boiling  with  concentrated  potash  lye  ])i"o(hices,  with 
grajie  and  milk  sugar,  a  yellowish-brown  and  ultimately  a  deep  brown 
color ;  with  cane  sugar  only  after  its  transformation  into  glucose.  Super- 
.saturating  with  an  acid  lil)erates  a  peculiar  odor  of  burning  sugar. 

IL'l/('r\s  7V.s/. — Tiie  urine  is  mixed  Avith  solution  of  caustic  ]>ota.ssa, 
the  mixture  divided  in  two  test-tubes  of  e(jual  width,  one  of  which  is 
heated  to  boiling.  The  presence  of  sugar  is  indicated  by  a  darker  color, 
which  is  ascertained  by  compari-son  with  the  unheated  liquid. 

Lchmann's  Test. — The  solution  of  the  .sacclmrine  matter  in  00  per 
cent,  alcohol  yields,  with  a  solution  of  KIK)  in  aKsolute  alcohol,  a 
sticky  or  flocculent  precipitate,  readily  soluble  in  water  and  reducing  an 
alkaline  solution  of  CuO. 

IIorsley\^  Test. — 5  or  6  drops  of  diabetic  urine  produce  a  deep  sap- 
green  coloration  in  a  boiling  solution  of  chromate  of  potassium  contiiining 
free  alkali. 

Knapp  proposes  a  volumetric  test-solution  :  an  alkaline  solution  of 
cyanide  of  mercury  of  known  strength  is  heated  to  the  boiling  point;  to 
this  is  added  the  sugar  solution  from  a  burette.  The  ojieration  is  known 
to  be  completed  when  a  drop  of  the  mixture  is  applied  to  a  piece  of  the 
best  Swedish  filtering- paper  stretched  over  a  beaker-glass  contiiining 
sulphide  of  ammonium.  A  brown  spot  appears  as  long  as  the  mercurial 
salt  is  present,  and  fresh  addition  of  glucose  is  necessary. 

Trommer's  test  is  based  on  the  reduction  by  grape-sugar  of  oxide  of 
copper  to  suboxide,  in  an  alkaline  solution,  and  is  applied  by  mixing 
the  urine  or  other  saccharine  liquid  with  some  caustic  potassa  in  a  test- 
tube,  and  then  adding  a  diluted  solution  of  sulphate  of  copjwr,  drop  by 
drop,  and  with  constant  agitation,  until  the  occasioned  precipitate  just 
conmiences  to  remain  undissolved  ;  the  mixture  is  then  raised  to  the 
boiling  point,  and  if  it  contains  grape-sugar,  deposits  the  orange-red 
hydrated  suboxide  of  copper. 

]^ut  many  substances,  like  uric  acid,  some  vegetable  acids,  hematoxylin, 
alka])ton  (l^rnc.  Aiiwr.  Pliarin.  Assoc,  1,S()2,  ]).  173),  reduce  CuO  imder 
the  same  circumstances;  kreatine,  pej)tone,  protein  compounds,  and 
some  alkaloids  interfere  with  the  separation  of  the  Cu/X 

Fehl!)ir/\s  Qnantitidive  Test  for  Grape-Sii(/(tr  is  an  improvement  on 
the  method  originally  suggested  by  BarreswIU.  The  test  ll((uid  is  pre- 
pared by  dissolving  40  gms.  of  crvstallizetl  sulj)hate  of  copper  in  160 
gms.  of  distilled   water,  and   mixing  this  solution  with   IGO  gms.  of 
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neutral  tartrate  of  potassium  dissolved  in  a  little  water;  from  600  to 
700  gms.  of  solution  of  caustic  soda,  sp.  gr.  1.12,  are  then  added,  and 
sufficient  water  to.  make  the  whole  measure  at  60°  F.  (15°  C.)  1154.4 
«;,c.  As  1  equivalent  of  glucose  (C6Hi20g)  reduces  10  equivalents  of 
oxide  of  copper  to  suboxide,  1  litre  of  the  above  solution  requires  5 
gms.,  or  10  CO.  .05  gm.  of  grape-sugar. 

The  saccharine  solution  is  diluted  until  it  contains  not  over  1  per  cent, 
of  grape-sugar.  10  c.c.  of  the  test  are  diluted  with  4  c.c.  of  water,  heated 
to  boiling,  and  the  saccharine  liquid  gradually  added  until  it  ceases  to 
produce  a  red  precipitate  of  suboxide  of  copper ;  the  quantity  of  the 
liquid  used  contained  .05  gm.  of  sugar.  The  quantity  of  sugar  may 
likewise  be  calculated  from  the  amount  of  suboxide  of  copjicr  obtained, 
which  is  separated  by  filtration,  well  washed,  and  dried.  10  equivalents 
of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (CujO) ;  the  weight 
(if  equivalent  of  the  latter  being  142.8,  5  equivalents  weigh  142.8  X  5 
=  714;  the  equivalent  of  grape-sugar  (0yHj2Og)  weighs  180,  and  if  we 
express  the  ascertained  weight  of  suboxide  of  copper  by  s,  the  weight 
of  grape-sugar  ^  x  is  calculate<l  by  the  following  proportion — 714  :  180 
=  s  :x,  or  by  adding  |  and  yyg  part  of  the  weight  of  the  suboxide. 

Fehling's  test  is  not  aifected  by  pectin,  tannin,  or  mucilage,  but  when 
several  weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic,  and  th(!  aro- 
matic acids.  In  small,  well-corked  vials,  if  protected  from  contact  with 
the  air,  it  keeps  well  for  some  time,  but  it  is  always  safest  to  prepare  it 
when  wanted  for  use;  the  copper  solution  may  be  kept  ready  for  mixing 
with  a  freshly  prepared  solution  of  the  tartrate,  and  with  the  caustic 
soda,  preserved  in  well-stoppered  vials.  Free  uric  acid  reduces  the  test 
liquid,  which  fact  must  not  be  lost  sight  of  in  analysis  of  urine,  which 
ought  to  be  used  quite  fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  when  they 
have  been  previously  converted  into  grape  or  fruit  sugar  by  a  continued 
boiling  M'ith  diluted  sulphuric  acid,  the  oxide  of  copper  wall  be  reduced, 
and  from  the  ascertained  quantity  of  grape  sugar  95  per  cent,  indicates 
the  weight  of  cane  sugar  (C(;H,20g),  and  90  per  cent,  that  of  starch 
(CeH,„0,).  .... 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for  each 
equivalent  7  equivalents  of  oxide  of  copper,  so  that  1  litre  of  the  test 
liquid  requires  7.143  gms.  of  sugar  of  milk  for  its  reduction. 

Boettger\s  Ted. — A  tablespoonful  of  urine  and  of  sodium  solution, 
containing  1  part  of  crystallized  carbonate  of  sodium  to  3  parts  of  water, 
is  boiled  with  as  much  officinal  nitrate  of  bismuth  as  will  cover  the  point 
of  a  knife;  glucose  imparts  a  grayish  or  black  color  to  the  nitrate. 
Albumen  is  to  be  previously  separated  by  coagulation ;  «me  sugar  and 
all  organic  substances  usually  pi-esent  in  urine  are  without  action. 

3Iulder's  Test. — Indigo  is  dissolved  in  strong  sulj)huric  (better  Nord- 
hausen)  acid,  the  liquid  over-saturated  with  carbonate  of  potassium,  to 
render  it  alkaline.  This,  when  used,  is  sufficiently  diluted  to  be  of  a 
light-blue  color,  and  boiled ;  if  now  a  trace  of  grape  or  fruit  sugar  be 
added,  the  blue  color  is  changed  to  green  and  purple ;  from  a  larger 
proportion  of  sugar,  the  color  passes  through  red  into  yellow.  If  after- 
wards the  liquid  is  shaken,  the  purple  passes  through  green  into  blue, 
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but  the  yellow  throuijh  the  above  shades  into  green  <tr  jrreenish-blue. 
Cane  sii<!;ar  is  not  atteeted. 

I  Of/*'r«/r.sMs  the  same  as  Mulder's,  litmus  beiui;  substituted  for  indiijro. 

Loetrcnthars  7\\st. — (JO  <rms.  tartaric  acid,  l24(>  Lrtns.  crvstnlii/.ed 
N'aX'O-j,  5  gms.  crystal lizal  Ft'XM,.,  and  0(H)  c.c.  hot  water  yield  a  solu- 
tion remaiuiuii:  yellow  on  boiling,  but  turning  brown  with  a  trace  of 
glucose  and  separating  with  a  more  voluminous  ])recipitate. 

Pe/if/(i(\s  (jKdnfifdfire  dctrruiindfion  of  cane  siir/ar  is  based  on  the  solu- 
tion of  lime  in  sugjir;  C,ofrv,(),,  dissolve  .'iCaO,  the  quantity  of  which 
is  determined  by  measure  analysis  with  H^SO^.  If  glucose  is  present, 
a  second  assay  is  made  with  l)()iled  solution  of  the  saccharate ;  thegni|)e 
sugar  is  destroyed  by  boiling,  and  the  result  indicates  cane  sug-ar;  the 
ditVereuce  between  the  second  and  first  assay  expresses  the  grape  sugar. 

lluiK/v.^  Test. — Very  dilute  IL^O^,  eva]x>rated  with  the  siLspected 
solution  by  a  water-bath  to  diyness,  scarcely  colors  grape  sugar;  with 
cane  sugar  a  black  spot  is  produced  ;  a  similar  spot  also  with  starch  and 
some  other  com]iounds. 

PeHaikojh-'s  Test. — i^ile  and  concentrated  H2S()j,  produce,  with  sug-.ir, 
a  red  color. 

Maumeiie's. — Chlorine  at  a  temperature  at  and  above  boiling  water 
causes  a  brown  color,  deepening  to  black  on  drying.  Carl)ohydrates, 
like  ligniu,  hemp,  linen,  cotton,  starch,  etc.,  suffer  a  similar  det-omposi- 
tiou.  A  strip  of  white  woollen,  merino  (which  is  not  altered),  is  satu- 
rated with  a  solution  of  perchloride  of  tin  and  dried ;  a  single  drop  of 
a  saccharine  or  similar  solution  put  on  the  strip,  and  heated  over  a  lamp 
to  a  little  above  the  boiling  point  of  water,  instantly  effects  a  black  stain. 
Kven  10  drops  of  diabetic  uriue  in  10  c.c.  of  water  produce  a  brownish- 
black  color. 

O.  Schmidt's  Test. — 3PbO,Ac  and  NH,  produce,  in  solution  of  cane 
and  grape  sugar,  white  precipitates ;  on  boiling  the  latter  only  changes 
the  color  to  red. 

Sar/ar  in  Urine. — It  has  been  ascertained  i)v  Professor  Brlicke,  and 
corroborated  by  Dr.  Bence  Jones,  that  gnipe  sugjir  is  a  normal  ingredi- 
ent of  urine,  and  it  is,  therefore,  necessary  to  determine  its  quantity  in 
disease;  for  this  purpose  Fehling's  test  is  applicable,  the  inaccuracy  of 
which  arising  from  the  presence  of  uric  acicl  mav  be  removwl  bv  ]>re- 
cipitating  the  urine  with  oxalic  acid  or  with  .,'-  of  its  measure  of  muri- 
atic acid  of  1.10  sp.  gr.,  setting  it  aside  for  24  hours  in  a  cool  place, 
after  which  time  it  contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine,  which 
keeps  some  suboxide  of  co])per  in  solution,  Trommer's  test  does  not 
show  the  small  proportion  of  sugar  in  healthy  urine,  but  it  generally 
reacts  with  the  urine  of  ])regnant  or  nursing  Avomen.  Minute  quanti- 
ties of  sugar  are  not  indicated  by  Boettger's  tcf^t,  if  the  black  color  of 
bismuth  should  be  owing  to  the  formation  of  sulj)huret ;  a  black  colom- 
tion  will,  in  this  case,  also  be  ol>tained  l)y  digesting  the  urine  with 
levigat(!d  litharge.  Heller's  test  is  the  most  reliable  for  detecting  very 
small  proportions  of  sugar,  but  in  a  deeply-colored  urine  the  changes 
produced  by  boiling  may  not  be  visible,  and  another  experiment  with 
Boettger's  test  be  advisable. 
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Glucoaide^i. — This  term  is  applied  to  those  organic  principles  M'hich 
by  a  peculiar  decomposition,  are  resolved  into  grape  sugar  (glucose)  and 
an  altered  or  new  princi})le.  This  change  maybe  effected:  1.  Bv  the 
action  of  mineral  acids  at  a  boiling  temperature.  2.  By  heating  the 
glucoside  with  alkaline  solutions  or  baryta  water.  3.  By  the  action  at 
mean  temperatures  of  nitrogenized  principles  associated  with  the  gluco- 
sides  in  the  plants  producing  them,  or  otherwise ;  and  4.  By  yeast  and 
saliva.  Many  of  the  vegetable  acids  and  neutral  principles  described 
in  this  work  might  be  classified  as  glucosides,  but  as  this  peculiarity  in 
their  chemical  charactei's  is  less  obvious  and  characteristic  than  others 
by  which  they  are  generally  classified,  it  has  not  been  thought  best  to 
form  them  into  a  distinct  class,  but  by  way  of  illustration  and  for  con- 
venient reference  the  following  syllabus  of  some  principles  capable  of 
this  cla.ssification  has  been  prepared. 

Syllabus  of  some  Glucosides. 


Glucoside. 

Process. 

Product  beside 
Glucose. 

Reaction. 

Gallo-tannic 

acids . 

Bv  acids  t    . 

Gallic  acid  . 

C2jHkOi7+4H«0  =  SCvHcOs+CeHioOg. 

Arbutin 

■    do.:       ■ 

Hydrokiiione     . 

CioHjoOi  +  HsO  =  CeHgOo+CoHjoOo: 

Colocynthin 

do. 

Colocynthein     . 

C66H24O23+H2O  =  C44H,.A2+'^C6H,206. 

Amygdalin  . 

By  emulsin  and 

Oil  of  bitter  almond 

C2nH27XO„+2H20  =  C;H60+HCN+ 

water 

&  hydrocyanic  acid 

2CcH,„06. 

JEsculin 

By  acids. 

.(Eseuletin  . 

C2iHo40,3+3Ho0  =  CoHc04  +  2C6H,„06. 

Convallarin 

do. 

Convallaretin     . 

2C,,4H3gOn  +2H20=2C2sH2806-r  2CV,H,208 

Daphnin 

do. 

Daphnetin  . 

CgiH340i9+4H20  =  2CcH,206+C]9Hi80ll. 

Datiscin 

do. 

Datiscetin  . 

C42H34O24  =  C30Hl0Ol2+C6Hl5O6. 

iDigitalin*   . 

do. 

Oif^italetin 

C27H490I5+2H20  =  2C6H1206+CI5H2505. 

Glycyrrhizin 

do. 

fJlycyrretin 

C24H.%09  +  H20  =  CcHl20c  +  Cll-H2C04. 

Helicin 

Acids,  emulsin, 
alkalies,  or 
yea.st. 

Saiicylol 

C81H16O-+H2O  =  CeHisOe+C-HeOs. 

Jalapin 

By  acids       . 

Jalapinal     . 

C3lH5riOl6+.5H20  =  3C6H12O6  +  C13H24O3. 

Populin 

do. 

Benzoic  acid, 

Ci3Hi-(C-H50;0t4-H20  =  CCH12O6+ 

saliretin. 

C7H6O2+C-H6O. 

Salicin . 

By  emulsin 

Saligenin    . 

Cl.'!Hl807-t-H20  =  C6Hl206+C'H803. 

Solaiiin 

By  acids. 

Solanidin    . 

C43H7lNOl6-)-3H20=3rfJIl20C4-C2.iH4lNO 

Thujiii . 

do.          .        . 

Thujetin 

2C20H22Oi2+4HeO=2(VHiiO6+C2sH2^t)i6 

Xan'thorhamnin 

do. 

Rhamnetin 

C23H26014+3H20  =  2C6Hl2O6+CnHl0O6. 

Besides  this  class,  in  which  glucose  is  a  product,  there  are  others  in 
which  peculiar  sugars  are  formed,  and  others  in  which  the  decoraj^osi- 
tions  are  more  complex,  resulting  in  two  or  more  new  compounds ;  for 
descriptions  of  these  and  of  the  foregoing,  tht;  reader  is  referred  to  the 
principles  themselves,  as  treated  of  mider  the  several  heads  of  organic 
neutral  principles  and  acids  ;  al.<5o  to  Gmelin's  Handbook  of  Chemistry, 
Cav.  Soc.  Edit.,  vol.  xv.,  p,  340. 

Syllabus  of  the  Saccharine  Group  of  Medicines, 

Saccharum,  sugar;  from  sacchariim  officinarura. 

Expectorant  and  laxative ;  in  tlie  form  of  powder  and  synip  ;  mostly  as  a  veJiicle 
and  corrective. 
Theriaca,   treacle,   mola.«ses ;   the  concentrated   uncrystallizable  juice  of  saccharum 
officinarum. 
A  tenacious  exci[)ieat  for  pills,  may  be  purified  by  solution  in  alcohol  and  digest- 
ing with  animal  charcoal. 

•Kosmann's.        f  Also  by  spontaneous  fermentation.         J  Also  by  contact  with  emulsin. 
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Mel,  honey;  the  liquid  prepared  bv  Apis  inellilira. 

Expectonint  with  more  active  medicines,  eoniljiiied  witli  lu^lringent.s  in  gargles;  as 
an  adciilion  to  pfuiltices  and  as  a  vehitli';  a  factitious  article  is  made  from  Havana 
sugar. 
Saccliarum  lactis,  laclin ;  from  milk. 

Used  as  a  vehicle  for  powders,  which  are  required  in  a  very  fine  condition;  lia« 
little  taste  and  is  very  hard;  recently  used  jls  focnl  for  feeding  infants;  less  apt  to 
pnxluce  acidity  than  cane  sugar, 
(ilycyrrhiza,  liquorice  rout;  the  rliizoma  of  Glycyrrhiza  glabra. 
K.xtractum  glycyrrliiza". 

Expectorant;  in  syrups,  as  a  vehicle  and  corrective  for  unpleasant  medicines;  as 
constituent  for  pills. 

Tlic  liquorice  ball  is  formed  into  sticks.     (See  Extracts.) 
Manna;  the  ctmcrete juice  of  F-axlnus  ornus. 

J>axatlve.     In  syrups,  mostly  combined  with  senna  and  saline  laxatives. 
Mannitum,  mannite;  from  manna. 

Laxative  in  doses  of  .^j  to  31).     Used  as  a  vehicle  and  corrective. 
Fieus,  the  tig;  the  fruit  of  Ficus  carica. 

Laxative.     Used  in  confections.     (Coiif.  senna^. ) 
Prunum,  i>runes;  tlie  dried  fruit  of  Prunus  domestica. 

Laxative.     Used  in  confections.     (Conf.  senna;.)     In  Europe  as  a  popular  vehicle 
for  infusion  of  senna,  to  prevent  griping. 
Uva  p;issa,  raisins;  the  dried  fruit  of  Xh'\s  vinifcra. 

Laxative.     Mostly  as  a  corrective  in  a  few  tinctures,  in  gruel,  etc. 
Cassia  iistida,  purging  cassia ;  the  fruit. 

Laxative.     The  pulp  is  employed  as  an  ingredient  in  conf.  sennae. 
Carola'  radix,  wild  carrot ;  the  root  of  Daucus  carota. 

Diuretic  and  laxative,  in  the  form  of  the  expressed  or  inspissated  juice;  also  as 
poultice. 

Honey  contains  uncrystalli/able  fruit  sugar  and  grape  sugar ;  the 
latter  is  apt  to  be  dejio.sited,  on  standing,  in  a  granular  form ;  a  volatile 
odorous  principle  and  a  little  wax  are  generally  ]iresent.  For  medicinal 
use,  it  requires  clarifying.  This  is  accomplished  by  heating  it  in  a  suit- 
able vessel  to  a  very  moderate  degree,  and  maintaining  the  temperature 
till  it  ceases  to  separate  a  scum,  which  is  to  be  skimmed  off  as  it  rises 
to  the  surface. 

Mel  deiipumahun  is  also  prepared  by  adding  to  honey  an  equal  bidk 
of.  water  and  a  little  tannin,  which,  on  being  precipitated  by  lime-water 
carefully  added,  carries  down  with  it  the  impurities ;  it  is  then  to  be 
evaporated  to  its  original  weight,  the  scum  being  carefully  removed. 


CHAPTER    III. 

CERTAIN  ANIMAL  PRODUCTS  USED  IN  MEDICINE. 

ALL  plants  and  animals  contain,  besides  the  ternary  proximate  prin- 
ciples consisting  of  C,  H,  and  O,  others  in  which  N  is  associated 
with  the  three  former  elements.  Mulder  was  llie  first  to  prove  tliat 
these  vegetable  principles,  so  es.sential  for  the  sustenance  of  animal  life, 
are  not  materiallv  different  from  those  occurrino:  in  the  aniuinl  kinml'^nij 
and  that  they  all  yield,  after  treatinent  with  water,  alcohol,  ether,  dilute 
nnn'iatic  acid,  and  strong  ])()ta.ssa  solution — jtrotcin,  which  he  ascertained 
has  the  composition  CagHajN^Ojo.     Liebig,  Dumas,  and  Cahours  calcu- 
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late  the  formula  C^gHggNgO,^.  A  more  recent  analysis  by  Luberkuhn 
gives  its  formula  as  C72Hjj2K'2^i8^22'^?  ^^  denoting  an  atom  of  univalent 
metal.  This  radical,  it  was  asserted,  yields  with  S  and  P  in  various 
proportions  those  proximate  principles  which  have  received  the  name  of 
protein  compounds. 

It  has,  however,  been  proved  that  protein  is  always  a  product  of 
decomposition,  differing-  from  the  original  compound  from  wliich  derived 
in  other  respec^ts  besides  the  absence  of  S  and  P ;  the  relations  of  these 
bodies  to  each  other  has  not  been  cleared  up,  though  it  seems  probable 
that  they  are  copulated  compounds. 

Few  of  the  })rotein  compounds  occur  naturally  in  an  insoluble 
condition ;  they  are  mostly  met  with  in  aqueous  solution  from  which 
they  are  readily  separated  in  an  insoluble  form  by  aid  of  heat  (coagula- 
tion).    They  are  characterized  by  the  following  reactions : — 

Alkalies  dissolve  them,  separating  all  or  a  portion  of  sulphur ;  cold 
nitric  acid  colors  them  yellow,  forming  xanthroproteinic  acid ;  concen- 
trated muriatic  acid  in  the  presence  of  air  produces  a  violet  or  blue 
color ;  iodine  solution  a  yellow  coloration ;  sugar  and  concentrated  H2SO4 
generate  a  bright-red  color,  similar  to  the  one  produced  with  biliary 
acids ;  a  similar  color  is  also  obtained  by  a  solution  of  protonitrate  of 
mercury  containing  nitrous  acid  (Millon's  test).  Their  solutions  in 
acetic  acid  are  precipitated  by  neutral  salts  and  by  ferro-  and  ferricyanide 
of  potassium.  With  the  salts  of  many  hea\y  metals,  they  form  insoluble 
compounds,  mostly  containing  the  protein  body,  acid,  and  base;  this 
explains  the  adaptation  of  albumen  and  the  allied  principles  as  antidotes 
in  poisoning  by  corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes  them 
into  leucina,  tyrosina,  and  various  other  products,  which  are  also  formed 
by  their  putrefaction.  Chromic  acid  and  binoxide  of  manganese  with 
H2SO4  evolve  volatile  acids  of  the  composition  CnHn04,  hydrocyanic 
and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to  many 
organic  compounds,  and  on  that  account  their  removal  by  coagulation 
or  precipitation  with  alcohol  is  provided  for  in  many  permanent  phar- 
maceutical preparations. 

Protein  has  been  prescribed  by  physicians  as  a  nutritive  tonic  and  in 
the  treatment  of  impetigo  capitis.  Dose,  for  young  children,  5  grains, 
three  times  a  day.  As  it  is  a  subject  of  controversy  by  chemists,  the 
remedy  may  be  called — 

Pure  Insoluble  Albumen. — Mix  white  of  egg  with  its  own  bulk  of 
water,  filter  and  evaporate  at  104°  P.  to  the  original  bulk ;  then  add  a 
concentrated  solution  of  caustic  potash ;  the  whole  soon  forms  a  trans- 
lucid,  yellowish,  elastic  mass;  this  is  to  be  broken  up,  exhausted  by 
cold  water,  avoiding  exposure  to  the  air,  then  dissolve  it  in  boiling  water 
or  boiling  alcohol,  and  precipitate  the  albumen  by  acetic  acid  or  phos- 
phoric acid. 

The  largest  supply  of  albumen  is  from  the  blood  of  animals.  In 
Pesth  and  North  Germany  it  is  used  as  a  mordant  for  dyeing  yarns  and 
eloth.  The  serum  which  separates  when  the  blood  coagulates  is  largely 
albuminous.     3000  ibs.  of  blood  yield  about  110  Bbs.  of  albumen. 
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Syllabus  ok   iiik  Pkotkin  CoMrorxns. 


Name. 


Albumen 


Source. 


Descriptiou,  etc. 


Casein 


Legumin  or  vege- 
table casein 

Crvstallin 


Hseraoglobulin 


Fibrin 


Syntonin 


Emulsin,  s.  synap- 
tas 


My  rosin 
Aleuron 
Vitellin 


In  eggs,  blood,  chyle,  pus, 
iiiKldihirexcretiousaud 
hCiTt'tioiis,  and  in  tlie 
juices  of  plaut.s. 


In  the  blood  corpuscles. 


In  milk;  probably  al.>;o  in 
some  other  animal  secre- 
tion.s. 


In  the  seeds  of  Legtmii- 
nosa?,  and  in  oily  seeds. 

In  the  lens  of  the  eve. 


In  the  plasma  of  blood ; 
sometimes  in  exuda- 
tions. 


In  tlie  fibrilles  of  muscles. 


In     almonds    and    other 
seeds. 


In  white  and  black  mus- 
tard. 

In   the   albiuncn   of   nut- 
meg and  oilier  seeds. 

In  the  yelk  of  bird.s'eggs. 


Coagulates  between  130°  and  170°  P.; 
rendered  uncoagulable  by  evai)ora- 
tion  in  direct  sunlight,  but  when 
evaporated  in  ilidii.'ied  dayliglit,  is 
8olul)le ;  if  it  has  become  uncoagu- 
Ial)le,  it  may  be  restored  to  soluliility 
by  small  (juantities  of  acetic,  tartaric, 
citric,  or  formic  acids;  precipitates 
most  of  the  salts  of  the  carliis  :uid 
heavy  metals   (antidote  to  corrosive 

'  sublimate,  etc.).  Turns  polarized 
light  to  left;  contains  from  .7  to  1.7 
per  cent.  8. 

(Coagulates  in  the  form  of  a  skin  ujion 
the  surface  of  its  solution,  by  acids 
and  by  rennet  in  Hocks;  precipitated 
by  MgSO^  and  ( 'aVA^.  Ckjntains  .S  to 
1  per  Cent.  8. 

Coagulates  on  evaporation  in  films,  in 
behavior  almost  identical  with  ani- 
mal ctLsein. 

Precipitated  by  COj,  not  by  rennet; 
coagulates  not  below  19")°;  the  fil- 
trate from  it  is  acid  ;  readily  reduced 
to  an  impaljiable  powder;  resem- 
bles in  many  respects  the  globulin  of 
blood. 

Known  only  in  combination  with  hcvmn- 
tin  ;  soluble  in  aqueous  ether ;  coag- 
ulates at  aliout  700°;  forms  by  the 
influence  of  light  and  air  /i(rvia-cri/K- 
tnllin,  colorless  or  red  crystals,  which 
are  not  precipitated  by  IlgCl^jAgNO, 
or  2Pb,Ac: 

Coagulates  spontaneously  in  the  air; 
contains  1.2  per  cent.  S,  and  some 
Fe;  the  coagulation  retarded  by 
KNO3  and  salts  of  the  alkaline 
earths;  promoted  by  beating;  forma 
while  putrefying  soluble  albumen. 

Coagulates  .spontaneously  in  the  air; 
becomes  gelatinous,  and  dis.solves  in 
water  containing  T-g^TJ  HCI.  Muscles 
contain  various  protein  comj)ounds 
coagulating  at  different  tempera- 
tures. 

Not  precipitated  by  Ac,  precipitated  by 
alcohol ;  decomposes  amygdalin  into 
IlCy,  etc. ;  loses  this  j)roperty  by  heat, 
but  not  when  heated  in  the  dry  state 
to  212°. 

Decompo.ses  myronic  acid  into  oil  of 
mustard  and  sugar;  loses  this  prop- 
erty by  heat  and  strong  alcohol. 

Crystalline;  uku-c  or  less  soluble  in 
water,  acids,  alkalies,  glycerine,  and 
syrup. 

Ilesembles  fibrin,  but  does  not  decom- 
pose 11.^0.^. 


SYLLABUS  OF  THE  PROTEIN  COMPOUNDS, 
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Syllabus  of  the  Protein  Compounds — {Contintbed). 


Name. 

Source. 

Description,  etc. 

Ichthidin, 

Ichtbulin, 

In  the  eggs  of  fishes  and 

Crystalline  or  granular. 

Ichthin,  and 

amphibii 

Emydin 

Glutin 

In  wheat,  rye,  and  other 

Left  on  washing  wheat  flour  with  water 

cereals. 

to  remove  starch  ;  consists  of  three  or 
four  compounds;  the  nourishing  part 
of  flour. 

Zjmome,  s.  coagu- 

The residue  of  crude  glu- 

Soluble in  alkalies,  in  HPO3  and  Ac ; 

lated  vegetable 

ten   after   boiling  with 

after   heating  to   212°,  insoluble   in 

albumen 

alcohol. 

NH3 ;  softens  v.-itli  water. 

Gliadin 

The  portion  of  gluten  sol- 

Soluble in  acids  and  alkalies ;  causes  the 

uble  in  boiling  alcohol 

formation  of  dough  on  kneading  flour 

and  precipitated  by  wa- 
ter. 
In   the   mother-liquor  of 

with  water. 

Mucin   (see  page 

Soluble  in  water,  not  precipitated  by 

448) 

gliadin. 

HgCl2  and  leatl  salts;    insoluble  in 

acetic  acid. 

Tests. — The  physician  has  frequent  occasion  in  the  examination  of 
urine  to  search  for  albumen  and  mucus  (which  is  modified  albumen), 
among  the  abnormal  constituents  of  that  secretion. 

To  test  urine  for  allDumen,  it  should  be  slowly  heated  in  a  test-tube  to 
boiling.  Unless  the  urine  is  very  alkaline,  it  will  coagulate  and  separate 
in  flakes.  The  precipitate  may  consist  of  phosphates,  which  will  readily 
dissolve  in  a  little  nitric  acid,  though  if  the  acid  is  added  in  excess,  it 
will,  after  dissolving  the  phosphates,  throw  down  albumen,  if  present. 

If  a  precipitate  is  produced  by  nitric  acid,  and  none  by  boiling,  an 
excess  of  uric  acid  is  probably  present.  If  the  urine  was  alkaline,  this 
precipitate  may  be  albumen,  as  an  excess  of  alkali  prevents  its  precipi- 
tation by  heat.  To  confirm  this  test,  it  is  recommended  to  wash  this 
precipitate,  and  dissolve  it  in  a  little  potash  solution,  then,  on  the  addi- 
tion of  1  or  2  drops  of  the  cupropota.ssic  tartrate,  a  rich  violet  color  is 
obtained,  unless  the  solution  is  too  dilute. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution  in 
acetic  acid  with  an  aqueoas  solution  of  1.309  gm.  ferrocyanide  of  potas- 
sium in  1000  c.c. ;  each  c.c.  precipitates  .01  gm.  albumen. 

Besides  the  bodies  enimierated  in  the  above  syllabus,  there  are  many 
protein  compounds  found  in  various  healthy  and  morbid  secretions, 
which  are  as  yet  little  knoAvn,  and  may  probably  be  modifications  of 
some  above  enumerated.  Though .  they  are  of  little  interest  to  the 
pharmacist,  we  append  a  syllabus  of  the  most  impoi'taut. 
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MODIFIKD    ALKUMINOrs    I 'i;  I  N(l  rLF>;. 


Name. 

Siiuni'. 

In  ilif  liquid  of  dropsical 
ovaries. 

Description,  etc. 

Para-aUMimfn 
(of  Sflierer) 

Scarcely  turl)id  on  hoilinp:;  by  Ac  and 
heat,  llocculcs  which    cannot  be  fil- 
tered clear;  the  precipitate  by  alco- 
hol soluble  in  water. 

Meta-albuinen 

In  dropsical  liipiids. 

The  solution  in  Ac  not  precipitated  by 
KCfo;  precipitated  by  IlCl,  not  by 
Ac. 

Coiigulatesat  162f  by  II.^SO,  and  IINO^ 

not  by  HCl,  .\c,  or  IIPO3;  alcoholic 

jrecipitate  soluble  in  water;  used  of 

ate  years  in  treatment  of  disea.se. 

Not  precipitated  by  heat,  KCfo,  IlgCl^ 

or  tannin ;    precipitated  by  alcohol, 

soluble  in  water,  by  Ac  insoluble  in 

Pancreatin 

Mucin    (see  page 
447) 

In  the  pancreatic  liquid. 

In   the   secretion   of    the 
mucons  niembi*anes. 

Pyin 

In  pus. 

excess. 
No jgrecipitate by  heat;  precipitated  by 
Ac,  alcohol,  PbOAc,  and  IlgClj. 

Ani^ial  Products  used  in  Medicine  containing  Protein 

Compounds. 


Name. 


Ovum,  egg 


Lac       vaccinum, 
cow's  milk 


Sertim  lactis,  whey 
Batyrnm,  butter 

CXiro,  meat 


Source. 


Phasianus  galli. 


Bos  taurus. 


From  milk  by  boiling  with 
.1  per  cent.  alum.  T, 
wine,  etc  ,  and  straining. 

The  fat  of  cow's  milk. 


The  flesh  of  various  ani- 
mals. 


Description,  etc. 


Consists  of  ovi  testa  (90  to  9G  per  cent 
CaC'Oj),  now  rarely  if  ever  used  in 
medicine ;  ovi  aliumai  (about  85 11,0. 
12  albumen,  sugar,  carbonates),  used 
for  clarifying  syrups,  etc.,  and  for 
emulsionizing;  ovi  vitdluA  (about  !•> 
vitellin,  30  fat  with  color,  irl  H.t), 
H  ashes),  used  for  emulsionizing 
oils  and  oleoresins. 

Contains  4  casein,  .'15  fat,  5/J5  milk 
sugar,  .7  salts,  87  II2O;  'i><e<l  as  a 
dietetic,  rarely  aa  a  vehicle  for 
medicines. 

Contains  the  sugar,  salts,  and  water  of 
milk;  used  a,s  a  dietetic  in  certain 
diseiUies,  and  Jis  a  vehicle. 

Used  in  ointments  as  an  elegant  sub- 
stitute for  lard;  ung.  hydrarg.  oxidi 
and  ung.  hydrarg.  nitr.  ma<ie  with 
butter,  keep  very  well.  (See  Amer. 
Jour.  Plinnn.,  xxx.,  103.) 

Contains  kreatina,  kreatinina.  sarkina, 
inosit,  organic  salt.s,  chlorides,  plio^ 
phates.  extractive  albumen,  syntonin, 
libres,  7'2  to  80  per  cent,  water. 
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/v/r/x. — W'Jifii  used  lor  the  clarification  of  hyi-u])s,  clc,  in  j>liannacy, 
the  all)Uinen  of  eijgs  must  he  dissolved  in  the  cold  li(juid,  mIucIi  is  to 
he  frrHdiially  heated  to  the  hoiling  point.  The  eoairtduni  incloses  niechan- 
icallv  the  inij)urities  suspended  in  the  li(|uid. 

The  yelk  is  preferred  for  eniulsionizin^^  oleoresinous  and  volatile  oils; 
for  this  j»iu"pose  it  is  much  better  adapted  than  tlie  albumen  or  gum- 
arabic,  owing  to  its  containing  a  <'onsiderable  portion  of  a  fat  oil  in 
which  the  volatile  oils  are  soluble. 

The  she//  or  te.Hta,  powdered  and  levigated,  is  considered  more  accept- 
able to  delicate  stomachs  than  other  forms  of  carbonate  of  lime,  beiuir 
very'  intimately  mixed  with  a  small  proportion  of  organic  matter. 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are  some- 
times allowable ;  there  are  one  or  two  forms  of  acute  disease  in  ^\  hich 
they  may  be  used  with  advantage.  In  cholera  infantum,  the  stomach 
being  irritaljle  and  the  digestive  process  exceedingly  imperfect,  the  yelk 
of  an  egg  that  has  been  boiled  till  it  is  dry  (15  minutes  or  more], 
and  reduced  to  a  fine  powder,  may  be  appropriated  by  the  infant  in 
divided  portions  without  aggravating  the  inte*;tiual  irritation.  In  cases 
of  dysentery  of  a  low  type,  which  i'requeutly  occur  in  malarial  dis- 
tricts, where  the  patient  is  visited  with  fearful  prostration,  and  the 
demand  for  support  is  imperative,  and  the  stomach  rejects  the  ordinary 
nutriment,  the  cessation  of  v<^)miting  and  nausea  may  often  be  brought 
about  bv  the  administration  of  the  velk  of  an  uncooked  emj-  taken  in 
an  unbroken  state  from  the  shell,  or  from  a  wineglass  containing  a  little 
iced  water  or  brandy  and  water. 

Xo  animal  product  is  more  universally  employed  in  domestic  economy 
and  in  the  preparation  of  articles  of  diet  for  the  sick ;  perhaps  none  is 
more  really  useful  except  milk. 

Oil  of  Efjfp. — Under  this  name  a  preparation  is  prescribed  in  some 
parts  of  England,  and  on  the  continent  of  Europe,  as  an  emollient  for 
sore  nipples  and  excoriations,  and  it  is  sometimes  called  for  in  this 
country.  It  may  be  prepared  by  gently  heating  yelks  of  eggs  until 
they  coagulate  and  the  moisture  evaporates ;  then  breaking  into  frag- 
ments, digesting  in  boiling  alcohol,  filtering  while  hot,  and  evaporating. 
The  Fdi'lH  Codex  directs  the  yelks  to  be  exhausted  M'ith  ether.  A  dozen 
eggs  yield  about  an  ounce.  This  oil  contains  sulphur,  and  was  formerly 
used  to  "cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammalia  during  in- 
fancy, and  its  properties  adapt  it  jierfectly  to  this  use,  besides  fitting  it 
for  imiunierable  dietetic  applications.  It  is  one  of  the  disadvantages 
of  residing  in  large  cities  that  this  indispensaV:>le  article  is  often  fur- 
nished in  a  diluted  state  or  of  inferior  quality. 

By  examination  under  the  microscope,  the  oily  ingredient,  in  exceed- 
ingly njinute  globules,  is  seen  floating  in  the  serous-looking Avhitc  fluid; 
lx,'ing  lighter  than  the  liquor  in  which  they  are  suspended,  a  portion  of 
these  rise  to  the  surface  by  standing,  carrving  with  them  some  casein, 
and  forming  cream. 

The  quantitv  of  cream  ordinarilv  varies  from  5  to  22  per  cent,  bv 
29       '  ' 
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nit'ilsure,  though,  as  obtaiiKnl  from  certain  very  siijicrior  rows,  the  pro- 
jMjrtiun  is  nuich  o;rwitor.  The  milk  ihnu  wliieh  crcimi  is  se|>;irate(l  i^ 
allied  skiiii-inil/:. 

Kontniss. — This  article  was  oriiiinally  |tr(j»are(l  I'mm  the  milk  of 
mares  hy  the  Tartars;  Imt  all  that  is  usi-d  in  this  country  is  prej)art'<l 
from  the  milk  of  cows;  hy  a<l(lin<>:  milk,  sun;ar,  and  brewer's yejist  to 
cow's  milk,  fermenting  in  o])en  vessels,  removing  the  butter  and  casein 
which  rise,  and  bottling  while  f<'rmentatioii  is  (|uite  active.  For  iull 
particulars,  see  a  paper  upou  this  subject  bv  Dr.  L.  W'oltf,  Ainer.  Jour. 
Fhann.,  1880,  p.  291. 

Bidtcrmi/h  approaches  akim-milk  in  composition,  but  contiiins  even 
less  of  the  fatty  glol)ules.     Dr.  (iloninger,  of  Philadel[)hia,  informs  nn 
that   he  has  found    it  a  valual)le  corrective  of  nausea,  in   the  case  ot 
drunkards;  Dr.  Win.  Ashmead  also  uses  it  in  the  treatment  of  dysen- 
tery.    Its  use  as  an  ap})licatiou  to  "sunburn"  is  well  known  to  country 
people. 

Cnrd'<  and  irh<-i/  are  made  up  of  all  the  elements  of  milk,  but  tin 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet ;  tli' 
curd  contiiins  most  of  the  fatty  globules,  while  the  whey  consists  of  tin 
sus:ar  of  milk  and  salts  in  solution.  Whev  is  sometimes  used  with  sue- 
cess  as  a  diet  for  young  infants  whose  digestion  is  impaired  so  that  they 
cannot  bear  any  of  the  ordinary  forms  of  milk  diet.  Mixed  with  wiiK 
it  is  also  a  grateful  diet  for  adults  in  low  forms  of  disease.  (See  .ly>- 
penxlix.) 

Cream  cheese  consists  of  the  moist  curd  which  has  been  dejirived  ot 
the  greater  j^ortion  of  whey  In-  pi'cssure. 

Ordinary  cJtcc.sc,  which  contains  little  or  much  of  the  oily  ingrLnlient 
of  milk,  according  as  it  contains  the  cream  or  is  made  from  skim-milk, 
is  made  by  precipitating  the  curd,  and  subjecting  it  to  great  pressure. 

The  ladomder  is  an  ap{)aratus  for  finding  the  specific  gravity  of  milk, 
which,  although   it  varies  from   1.008   to   l.O.'Jl,  should    reach    neai'l\ 
1.030.     Skim-milk  is  heavier,  so  that  it  will  l)ear  dilution  with  a  little 
water  to  bring  it  to  the  normal  s|3ecific  gravity.     The  absence  of  tin 
cream  is,  however,  so  easily  detected  by  the  bhie  tinge  of  color,  and 
want  of  the  characteristic  rich  taste,  that  this  variation  in  the  instrument 
is  of  little  account.     The  specific  gravity  is  not  usually  marktul  on  the 
instrument,  but  the  degrees  of  dilution   instead,  which,  of  coui-se,  art 
onlv  approximative.     The  microsco]K'  forms  the  best  test  for  the  purity 
and  richness  of  milk,  showing  the  proj)ortion  of  the  oil-globules. 

Full  directions  for  the  <|uantitative  analysis  of  milk,  and  tables  of  ir- 
relative ricliness  as  modified  l)y  circumstances,  will  be  found  iu  Di. 
HaKsell's  work  on  AdnlfiTationa  in  Food  and  Mrdirinr. 

So/idlficd  mi/k  may  be  pre])ared  by  adding  to  112  lbs.  of  fresh  milk 
28  lbs.  of  white  sugar,  and  a  l  ounce  of  bicarbonate  of  sodium,  and 
evaporating  on  a  water-bath  at  a  temperature  much  below  boiling. 
The  arrangements  for  stirring  must  be  such  as  to  prevent  too  nuK-li 
agitation,  which  would  churn  the  cream  into  butter.  A  current  of  air 
shoukl  be  establi-:he('  over  the  surface  of  the  evaporating  |)ans. 

Solidified  milk  is  (extensively  introduce<l  into  connnerce  in  tablets, 
and  put  up  in  tin  boxes,  iu  a  granular  condition,     it  dissolves  with 
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facility  in  warm  water ;  the  milk  produced  from  it  is  quite  superior  to 
much  tliat  is  met  with  ou  shipboard  and  elsewh(!re,  and  is  found  to  be 
an  exceedingly  useful  article,  especially  for  infants  disordered  by  ordi- 
nary milk,  or,  from  other  causes,  recjuiring  to  be  weaned. 

Analysis  of  5  specimens  of  condensed  milk,  by  L.  Kofier,  arc  giyeu 
on  page  457,  vol.  42,  Amer.  Jour.  Pliann.,  by  which  it  appears  to  be  a 
very  reliable  preparation,  yielding  the  full  average  of  cream. 

One  pound  will  make  3  quarts  of  rich  ])ure  milk.  For  tea,  coffee, 
or  chocolate,  it  can  be  put  upon  the;  table  and  used  as  sugar,  but  should 
be  allowed  to  dissolve  in  the  cup  a  moment  before  being  stirred,  as  the 
cream  globules  will  then  remain  unbroken.  For  young  children,  a 
tablespoonful  dissolved  in  a  teacupful  of  water  is  sufficient. 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps  slightly 
astringent  preparation,  well  adapted  to  treating  the  summer  complaint 
of  children.  It  furnishes  a  suitable  vehicle  for  the  smaller  doses  of 
calomel,  or  mercuiy  with  chalk,  and  opium,  so  much  prescribed  in  that 
complaint.  It  is  made  by  warming  butter  floating  on  water,  and  when 
it  is  fluid  skimming  it  off  for  use. 

Meat. — The  domestic  uses  of  meat  and  its  application  for  nourish- 
ment are  well  known  ;  by  long-continued  boiling  in  water  all  its  soluble 
constituents  will  dissolve,  leaving  behind  only  the  fibre  and  a  small 
quantity  of  earthy  phosphates. 

Liebig's  Broth. — Liebig  has  recommended  a  broth  for  convalescents, 
which  is  prejmred  by  chopping  ^  ft),  of  beef,  mixing  it  well  with  ^ 
drachm  table  salt,  4  drops  muriatic  acid,  and  18  oz.  distilled  water, 
macerating  for  1  hour,  and  straining  through  a  fine  hair  sieve  without 
expression.  Dose,  a  teacupful.  It  contains  all  tlie  soluble  constituents 
of  meat  together  ^vith  the  hsematin;  the  muriatic  acid  aids  in  digestion. 
This  preparation  is  rendered  more  palatable  and  is  found  to  agree  with 
the  stomach  better  if  filtered,  its  appearance  is  also  much  improved. 

Extradum  camU,  preserved  juice  of  meat,  may  be  made  by  subjecting 
beef  in  iron  cylinders  heated  by  steam  to  a  temperature  of  220°  for 
about  3  hours;  on  cooling,  the  small  amount  of  juice  obtained  solidifies, 
and  may  be  freed  from  fat.  This  is  introduced  into  small  tin  cans, 
which  are  heated  till  the  air  is  expelled,  and  then  soldered  to  exclude 
the  atmosphere.  By  the  addition  of  4  parts  of  boiling  Avater  this  will 
make  a  strong  beef-tea.  The  various  manufacturers  of  this  and  similar 
preparations  have  modified  processes  for  extracting  and  preserving  the 
soluble  parts  of  beef,  each  claiming  superiority  for  his  own,  some  pre- 
ferring liquid  and  others  the  solid  form.  Hager  recommends  that  ex- 
tract of  beef  should  be  regarded  as  below  standard  if  it  contains  more 
than  22  per  cent,  of  moisture,  and  over  27  per  cent,  of  matter  insoluble 
in  alcohol  .838  sp.  gr.  Gallotannic  acid  should  not  jwecipitate  miM'c 
than  20  per  cent,  of  its  weight,  and  should  not  yield  more  than  8  per 
cent,  argentic;  chloride. 

Kreatin  is  the  name  applied  to  those  principles  which  form  the  chief 
part  of  the  cell-walls  of  horn  and  epithelium.  They  contain  about  50 
per  cent.  C,  nearly  17  per  cent.  N,  and  5  per  cent.  S  (in  hair);  l)y  con- 
tinued boiling  with  dilute  sul])huric  acid,  leucina  and  tyrosina  are 
formed ;  concentrated  muriatic  acid  produces  gradually  a  violet  color, 


452  ANINfAl,     r*R(1  DUCTS     U  S  p:  I>     I\     MEDICINE. 

nitric  acid  a  yellow,  aii»l  siiixai'  willi  .-iilpliiifi*'  acid  a  red  cdlnr.      (  aiistic 
nlUnlics  render  the  cells  more  tlistiiict. 

Ildi'ii  is  not  MOW  n>vi\  ill  pliarinaey,  except  tor  preparinsj  some  utoiisil> 
scalcnlislics,  >pandas,  spoons,  and  scoops,   which  are  adapted   to  case- 
where  metal  wonid  l)c  corro<lcd. 

CKLATINOl'S    IMMXCIFM.BS. 

Two  varit'tics  have  heen  distiniiiiished  :  one  occurrinjr  in  hone  atid 
animal  memhranes,  epidermis,  fish-Madders,  etc., called  i-o//<tf/ni  or  o.'isriiu  . 
wl)icii  yields  on  prolonjjed  hoilin^-  with  water  jjjolatiue  or  common  jjlue 
it  is  not  j)rocipitated  hy  alum,  snl])hate  of"  aluminium,  ferric  cldoi-ide, 
triacetate  of"  lead,  or  protonitrate  of  mercury;  ii-elatinizinti;  in  the  pres- 
ence of"  alum  is  j)revented  by  acetic  and  other  acids;  the  addition  of 
nitric  acid  keej)S  the  solution  in  a  li(piid  form  ;  the  so-called  /ifji(i<l-</hii 
is  made  in  this  manner.  It  is  a  test  for  tannin,  with  which  it  pnMluce- 
an  insoluhle  |>reci[»itate. 

The  other  kind,  c/KHKlrof/oi,  is  contained  in  permanent  cartiiaii'e,  and 
yields  by  continued  l)(»ilinj>;  with  water  chomlnn,  a  glue,  which  is  pre- 
cipitatal  by  the  above-named  salts. 

The  piu'est  natural  form  of  collagen  is  is!)i(//((ss,  which  is  found  in 
commerce,  prepared  from  the  swimming-bladder  of  the  sturgeon  and 
other  fisii.  Gelatine  is  the  basis  of  a  variety  of  artificial  prej)arat ion- 
used  as  food. 

The  solubility  of  glue  in  glycerine  is  deserving  attention  jts  a  mean- 
of  susjiending  remedies  of  an  un})lcasant  chai"acter  ;  while  in  analysis,  a- 
solution  in  glycerine  would  be  permanently  kej)t  in  good  condition  as  a 
quantitative  test  for  tannic  acid.     (See  paper  of"  Prof.  J.  M.  Maisch  in 
Ainer.  Jour.  Phann.,  vol.  42,  fol.  518.) 

IcJif/ti/ocofla.  {Itiiiic/ld^s.) — Numerous  articles  are  met  >vith  in  oiu' 
markets  under  this  name.  One  of  the  chea])est  is  that  called  fif</)-(//ii< . 
used  almost  exclusively  for  clearing  cofiee,  as  a  substitute  for  white  ol 
egg;  this,  I  believe,  is  identical  with  the  New  England  isinglas- 
described  as  being  prepared  from  the  air-bladder  of  the  common  liak' 
( (rdil IIS  mcrliiceiKs),  which,  ho'u)^  macerated  in  water  a  little  while,  i- 
then  taken  out  and  passed  between  rollers,  by  which  it  is  pressed  int<> 
tiiin  ribbons  of  several  feet  long,  from  IJ  to  ll  inches  in  width.  It  i> 
an  inferior  variety,  unfit  for  internal  use.  (See  Report  by  C.  T.  Carney. 
Proirc(liu(/s  Atiier.  Phann.  Awoe.,  1857.) 

Russian  Is'nii/lass  is  met  with  princij)ally  in  the  form  of  sheet.-,  or 
f"oldcd  into  compact  and  twisted  forms,  called  staples.  Sometinies  it  i> 
in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the  best,  but  is  very 
expensive,  and  on  that  ju'couut  nio.stly  superseded  by  the  articles  next 
to  be  described. 

('oojj<r\s  (ii'/afliic  comes  in  sheets  it  inches  long  antl  ."U  wide,  and 
about  ;!,-  inch  thick,  in  a  very  light  opacjue  form,  nearly  white  color,  and 
marked  with  the  nets  on  which  they  have  been  dried;  sometimes  thes« 
are  cut  up  into  small  pieces. 

FrriK-h  (rr/afiiic  is  in  cakes  which  are  rather  smaller,  very  thin,  and 
quite  tmn.sparent,  similarly  marked  by  the  tlrying  nets;  sometimes  it  i- 
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imported  in  shreds,  put  up  in  boxes  with  directions  for  use.  It  is  readily 
clarified,  and  makes  a  good  jelly.  Sometimes  the  French  is  colored 
red ;  this  variety  is  now  largely  imported  from  Germany. 

Co.rr's  Sparkling  Gelatinr  is  a  superior  article,  put  up  in  packages, 
and  extensively  introduced  throughout  the  United  States. 

In  the  preparation  of  jellies  from  Ooper's  or  the  French  variety,  the 
soaking  of  the  gelatine  previous  to  making  the  jelly  is  made  necessary 
bv  the  slight  taste  they  acquire  at  the  surface  or  point  of  contact  with 
the  air  and  moisture.  It  should  be  soaked  at  least  an  hcnir  in  cold  water, 
which  should  then  be  thrown  away,  and  the  gelatine,  after  draining  a 
little,  is  fit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordiuaiy  animal  tissues,  to  be  altogether  inferior. 
The  extract  of  calve.^'  feet,  prepared  by  John  Mackay,  of  Edinljui"gh, 
though  not,  when  first  dissolved,  furnishing  so  clear  a  jelly  as  some 
othei-s,  LS,  when  clarified  by  white  of  egg,  exceedingly  i)rilHant,  and  pos- 
sesses a  peculiar  softness  and  richness  upon  the  palate,  which  connois- 
seurs recognize  as  that  of  the  true  ctilves'  feet  jelly. 

Court-PloMer  and  Isinglass  Plaster. 

This  popular  and  useful  ])laster  has  the  merit  of  neatness  and  facilit^^ 
of  application,  adhering  readily  on  the  application  of  moisture.  By 
some  manufacturers  it  is  made  by  coating  sheets  of  silk  or  other  fine 
material  with  a  solution  of  New  England  isinglass  (fish  glue);  by 
others  the  finest  Eussian  isinglass  is  applied,  and  the  choice  of  a  superior 
quality  of  silk,  and  the  application  to  it  of  a  ])alsamic  varnish  to  render 
the  unspread  surface  impervious  to  moisture,  insures  a  better  plaster. 

The  original  Listen's  isinglass  plaster,  or  gum-cloth,  was  made  by 
spreading  several  coats  of  strf)ng  solution  of  isinglass  in  veiy  dilute 
alcohol  over  the  surface  of  animal  membrane,  previously  prepared  for 
the  purj)ose  from  the  peritoneal  membrane  of  the  caecum  of  the  ox. 

The  folloA^4ng  is  an  approved  recipe  for  isinglass  plaster : — 

Take  of  Isinglass .5.]. 

Water f.5vii.i- 

Dissolve  with  heat — 

Benzoin     .........         Si.)- 

Alcohol fsij. 

Dissolve,  strain,  and  mix  the  2  solutions  together,  and,  with  a  brush, 
apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  by  a  gentle 
heat  to  silk  stretched  on  a  frame ;  each  successive  coat  being  allowed  to 
dr}-  before  applying  the  next.  Then  paint  a  layer  of  the  following  solu- 
tion on  the  other  side  of  the  silk  : — 

Venice  turpentine 5i)-.. 

Tincture  of  benzoin fSij- 

Mix. 

Black  and  flesh-colored  silk  are  both  used  for  court-pktster. 
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Os  [Bone). — Bones  were  fornierlv  oHicinal  for  their  uses  in  the  prep- 
amtiou  of  bone  phosphate  of  ealciniu,  and  the  pliosphates  of  sodium  and 
aniinoniiun  ;  they  are  also  used  in  pre{)arini«;  animal  ehareoal.  Bones 
consist  (»f  ocIariiKtus  tissue,  into  which  earthy  and  saline  matters  have 
been  (.lepositi'd  until  they  have  ae<|uired  solidity  and  lirnniess.  By  soak- 
ing in  nuu'iatie  aeid,  the  phospiiate  and  carbonate  of  I'uleiuni  are  dis- 
solved, and  the  (.»sseine  is  lelt  as  a  tough,  flexible,  nearly  transparent 
mass,  having  nearly  the  same  foi-m  as  the  bone. 

Fi/,  U.^.  1*.  (/>//(■). — This  is  a  yellow-greenish,  viseid,  oily  litpiid,  with  a 
bitter  taste,  followed  by  a  sweetish  after-taste,  which  is  separated  from  the 
bh)od  of  animals  by  the  liver,  and  eolleete<l  in  the  g:dl-l)ladder.  It  is 
entirely  miseible  with  water,  and  its  solution  froths  like  one  of  soap. 
Its  composition  varies  with  dilferent  animals,  but  it  consists  maiidv  of 
two  salts  of  siHlium,  in  which  that  base  is  condjined  with  twt)  remarkable 
uitrogenized  substances,  choleic  and  cholic  acids;  another  constituent  is 
a  peculiar  crystallizable  fatty  substance  calK'd  cholesterin.  With  nitric 
acid  it  shows  a  peculiai"  jxtlychrome,  depending  ou  its  coloring  matters; 
sugar  and  suli)huric  acid  produce  a  red  color  the  result  of  a  reactit)n  with 
the  biliarv  acids  and  their  derivatives. 

Inspissated  ox-gall  [Fel  bovinuvi  Inspissafum)  is  occasionally  pre- 
scribed in  dyspeptic  affections  (Hinnected  with  habitual  costiveness.  It 
is  prc]iared  for  use  by  being  heated  and  strained,  and  then  eva])orated 
in  a  water-bath,  or  by  well-managed  I'adiatcil  heat,  to  a  pilular  consist- 
ence— 100  parts  yield  15.  Tlie  dose,  wheu  thus  inspissated,  is  from  5 
to  10  grains. 

Ox-gall  is  also  nnich  used  as  a  detergent,  antl  in  a  refined  or  clarified 
condition  is  adapted  t(j  the  use  of  landscape  painters  as  a  delicate  green 
pigment. 

Sodil  Choleinas — C'holeinate  of  Sodlimi — has  been  used,  though  a 
preparation  which  has  no  claim  to  being  a  pure  chemical  salt;  the  mode 
of  prcjiaring  it  from  animal  gall  is  as  follows:  The  fresh  ox-gall  is 
evaporated  to  one-half,  slimy  and  coloring  matters  are  precipitated  by 
an  equal  bulk  of  alcoliol,  the  filtrate  is  treated  with  animal  charcoal,  the 
alcohol  distilled  off^,  and  the  residue  washed  with  ether.  Thecholeinate 
of  soda  then  remains  behind  as  a  white,  somewhat  sticky  mas*^,  of  a 
penetrating  odor,  and  a  |)eculiar,  sweetish,  afterwards  bitter  taste;  it  is 
easilv  soluble  in  water,  and  dissolves  albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with  success 
in  affections  where  a  tonic  with  partictdar  tendency  to  the  biliarv  organ 
is  desired.     The  dose  is  from  5  to  15  grains,  two  to  four  times  a  day. 

Frps'mnm  Saccharatum,  U.  S.  P.     (Sacrfiarated  Pepsin.) 

Pepsin,  the  digestive  principle  oi"  the  ga^ti'ic  juice,  obtained  from  tlic 
mucous  meiul)rane  of  the  st(»mach  of  the  hog,  and  mixed  with  j)owdere(l 
sugar  of  milk. 

Saccharated  pepsin  is  a  white  powder  of  a  slight  but  not  disagreeable 
otlor  and  taste,  and  a  slightly  acid  reaction.  It  is  not  completely  soluble 
in  water,  leaving  flocculcs  of  pc))sin  iloating  in  the  solution,  which,  how- 
ever, dissolve  on  the  addition  ol"  a  small  ijuantity  of  hydrochloric  acid. 
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Strong  turl)idity  of  the  m^idulated  solution  indicates  the  presence  of 
mucus,  which  also  imparts  to  tije  saccharated  ]>cpsin  a  disagreeable  odor 
and  taste,  and  will  eventually  impart  to  it  an  aunuoniacal  odor. 

1  part  of  saccharated  pepsin,  dissolved  in  500  parts  of  water  acidulated 
with  7.5  parts  of  hydrochloric  acid,  should  digest  at  least  50  parts  of 
hard-boiled  eecg-alburaen  in  5  or  6  hours  at  a  temperature  of  38°  to  40° 
C.  (100°  to  104°  F.). 

Pepsin  is  the  name  given  to  a  neutral  principle  obtained  from  the 
gastric  juice  of  animals,  and  which,  associated  with  lactic  and  muriatic 
acids,  has  the  property  of  digesting  certain  kinds  of  food.  As  it  would 
be  impossible  to  collect  the  gastric  juice  from  living  animals  for  the 
purpose  of  extracting  the  pepsin  for  use  in  medicine,  recourse  is  had  to 
the  little  tubes  upon  the  inner  surface  of  the  stomach,  in  which  it  is 
secreted.  Some  of  the  processes  apply  to  the  lining  membrane  of  the 
stomach  of  calves  and  sheep  ;  others  to  the  porous  parts  of  the  stomach 
of  the  hog,  an  omniverous  animal  approaching  nearer  to  man  in  the 
digestive  function.  Freed  from  the  glandulous  membrane,  these  are 
cut,  and  repeatedly  macerated  with  water  for  24  hours.  The  older  proc- 
esses directed  that  the  filtered  liquids  be  precipitated  by  sugar  of  lead, 
the  precipitate  washed  with  water,  decomposed  by  sulphuretted  hydro- 
gen, filtered,  evaporated  by  a  very  gentle  heat  to  a  syrupy  consistence, 
and  mixed  ^^•ith  alcohol ;  pepsin  is  slowly  precipitated  as  a  white  volu- 
minous mass,  which  is  washed  with  alcohol  and  dried. 

At  the  date  of  the  third  edition  of  this  work,  the  American  market 
was  chiefly  supplied  with  pepsin  from  abroad ;  but  when  the  value  of 
the  remedy  began  to  be  recognized,  the  ingenuity  of  American  pharma- 
cists was  exerted  in  perfecting  processes  for  its  production. 

Of  several  modified  processes  Avhich  have  from  time  to  time  been 
published,  that  of  Mr.  Wittich,  originally  published  in  Pfuger's  Archives, 
consisted  in  macerating:  the  bruised  and  minced  mucous  membranes  in 
concentrated  glycerine ;  after  24  hotirs  it  was  acidulated,  and  found  to 
be  capable  of  digesting  fibrin  rapidly.  Pepsin  was  separable  from  this 
on  dilution,  filtration,  and  the  addition  of  alcohol.  Dr.  L.  S.  Beale,  as 
long  ago  as  1858,  described,  in  Archives  de  3Iedecine,  a  process  which 
consisted  of  quickly  drying  on  plates  of  glass  the  mucus  expressed  from 
the  stomach-glands,  powdering  the  dried  mass,  and  preserving  it  in 
stoppered  vials ;  of  this,  j^  of  a  grain  are  said  to  dissolve  100  grains 
of  coagulated  albumen. 

From  this  powder  an  easily-filtered  solution  of  great  activit}^  can 
be  prepared.  Dr.  Beale  uses  a  portion  of  this  solution  Avith  glycer- 
ine in  preparing  tissues  for  dissection  and  examination  under  the  mi- 
croscope. 

To  Emil  Schefier,  of  Louisville,  Kentucky,  belongs  the  credit  of 
having  solved  the  problem  of  an  economical  and  effective  pi'ocess  for 
the  preparation  of  pepsin,  both  in  the  form  of  powder  and  in  that  of 
liquid,  and  the  articles  now  manufactured  by  him  are  justly  esteemed  as 
meeting  the  demand  for  an  artificial  aid  to  the  digestive  process.  In 
several  papers  in  the  Amer.  Jour.  Pharm.,  vol.  xlii.,  p.  98,  vol.  xliii., 
and  vol.  xl,,  he  gives  the  results  of  numerous  experiments  on  the  prep- 
aration and  properties  of  pepsin.     The  best  method  of  separating  it 
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from  tlu'  extraneous  niattei*s  witli  which  it  is  asscx-iatwl  affords  a  produet 
nearly  Irtv  from  imj)uriti(s,  and  possos-^inj;  the  solvent  ])owei"s  of  the 
natural  iT'istric  juicv.  This  jjroccss  depends  ujxm  the  insuluhility  of 
jM'psin  in  saturated  soluti(»u  <»f"  common  salt.  Tiu'  nmcous  mtMnhraiic 
(if  the  hoix's  stomach  is  dissected  (»tf',  clmppi'd  fini-jy,  and  maccr.itcd  for 
several  (lays  with  fnxjucnt  stirrinu:  in  watci-  acidulated  with  nun'iatic 
acid  ;  the  li(|uid  is  then  separated  from  the  stomach  and  set  aside  for  10 
to  12  hours,  until  the  nuicns  has  settled;  c(»uunon  salt  (chloi-ide  of 
s(»dinm )  is  then  added  until  the  liijuid  is  saturated.  After  stand in«;  a 
sh(>rt  time,  the  pej)sin  separates  and  floats  on  the  surfiu'e ;  this  can  U' 
readily  removed  with  a  Sj>oon,  and  should  then  he  place<l  on  a  j>aper 
filter  to  drain.  Finidly,  it  is  suhmitted  to  stronir  pressure,  to  frcH'  it,  as 
far  as  ])ossil)le,  from  the  salt  solution.  When  removed  from  the  press 
and  dried  spontaneously,  this  pepsin  is  a  touffli  .snhstance,  resemhling 
parchment  paper,  varvini>;  from  a  dim  straw-yellow  to  a  brownish-yellow 
color. 

For  dispensinti',  the  po]rsin,  fresh  from  thi'  |)ress,  is  triturated  to  pow- 
der with  a  weiirhed  (juantity  of  sujj^ar  of  milk  (lactin).  This  j)owder 
is  reweiu'hed  after  having  been  air-dried,  and  the  amoinit  of  pej)sin  it 
contains  is  found  l)y  deducting  the  weight  of  the  lactin  employed. 
Finally,  the  powder  is  tested  by  ascertaining  liow  nnich  coagulated 
all)nmen  it  will  dissolve  at  a  temperature  of  100°  F.  in  from  o  to  6 
hours;  sufficient  sugar  of  milk  is  then  added  to  result  in  a  preparation 
of  such  a  strength  that  1  grain,  dissolvwl  in  1  fluidounce  of  water  with 
()  drops  of  muriatic  acid,  will  dissolve  50  grains  coagulated  albumen  at 
a  tem])erature  of  100°  F.  Under  the  name  of  pepsin  fortior  an  article 
<S  times  the  strength  of  saccharated  pepsin  is  prescribed. 

Recently  precipitated  pepsin,  as  prepared  by  the  above  process,  is  very 
soluble  in  water ;  when  dried,  however,  and  put  into  water  it  swells 
like  glue,  but  dis-^olves  only  slowly  and  in  small  r|uantities.  The 
aqueous  solution  has  a  nearly  neutral  reaction,  is  coagulated  by  boiling, 
and  j)reci[)itated  i)y  alcohol,  tamiin,  l)ichloride  of  mercury,  and  stdts  of 
lead  and  copper.  It  has  little  action  on  coagulated  all)umen,  but  the 
addition  of  a  little  nuiriatic  acid  develops  its  solvent  powei-sand  rendere 
it  soluble.  The  digestive  ])ower  of  the  solution  seems  to  be  greatest 
when  it  contains  about  G  drops  of  acid  (sp.  gr.  1.17)  tt)  the  Huidounce; 
a  larger  j)roj)ortion  increases  the  time  rccpiircd  to  effect  the  solutions  of 
the  albumen.  According  to  Scheffer,  1  grain  of  ])urified  ])e])sin  in  1 
ounces  of  acidulated  water  dissolves  500  grains  of  coagulatetl  albumen 
at  a  tcmjK'rature  of  105°  F.  in  ()  hours.  At  a  temjierature  of  75°  only 
400  grains  are  dissolved  after  IS  horn's.  If  the  amount  of  ])epsin  is 
increased,  the  time  of  solution  is  not  proportionately  diminished,  but 
the  pepsin  seems  to  comnmnicate  its  digestive  power  to  the  dissolv<tl 
albmnen  (j)ej)fone  oi-  all)umenose),  so  that  practicallv  its  solvent  action 
is  alm<»st  unlimited.  If,  for  exam|)Ie,  500  gi'ains  of  coagulated  albu- 
uicn  are  dis>Jolved  in  i  fluidounces  of  water  acidulated  by  the  aid  of  a 
minimum  <|uaiuity  of  p(»]isin,  and  an  e(pial  volume  <»f  acidulat<Hl  water 
is  added,  a  digestive  fluid  is  produced,  (piite  as  energetic  as  the  first. 
By  adding  to  this  solution  an  equal  volume  of  siiturated  sidt  solution, 
wi'  shall  obtain  a  copious  white  sepaiate,  which  dissolves  in  wat<'r,  form- 
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ing  a  solution  not  coagulated  by  heat,  but  proeipitatcd  by  alcohol  slowly, 
and  by  bichloride  of  nu'i-cury  and  chloride  of  sodium.  The  solution  in 
water  has  a  slight  acid  reaction,  but  does  not  act  on  coagulated  all)unien. 
On  adding  a  few  drops  of  hydrochloric  acid,  however,  it  manifests  di- 
gestive powers  similar  to  pepsin  itself.  In  one  experiment,  ^  a  grain 
of  pepsin  dissolved  240  grains  of  coagulated  albumen;  the  solution 
yielded  on  the  addition  of  chloride  of  sodium  a  precipitate,  m  Inch 
weighed  when  dry  12  grains.  This  peptone  precipitate  was  found  c;i])a- 
ble  of  dissolving  1200  grains  of  coagulated  albumen;  the  solution 
yielded  120  grains  peptone  precipitate,  1  grain  of  which  was  capable  of 
dissolving  further  about  2o  grains  coagulated  albumen.  It  would  seem, 
from  experiments  made  with  some  of  the  so-called  crystal  pepsins,  that 
some  slight  modification  of  the  above  process  is  the  method  adopted  in 
j)reparing  them,  and  it  should  be  noted  that  these  crystal  pepsins  are 
very  jn-one  to  decomjiose  and  lose  after  a  time  their  power  of  dissolving 
egg  albumen,  and  become  entirely  inefficient.  Pepsin  as  prejiared  by 
Hcheffer  contains  a  small  proportion  of  chloride  of  sodium.  When 
freed  from  this,  it  loses  to  a  very  considerable  extent  its  solvent  powers. 
The  addition,  hcjwever,  of  a  larger  quantity  of  salt  does  not  seem  to 
promote  its  activity  ;  on  the  contrary,  if  the  amount  exceeds  5  grains  to 
the  ounce,  its  digestive  action  is  decidedly  retarded.  Alcohol  in  all  pro- 
j)ortions  diminishes  the  solvent  power  of  pepsin.  If  the  amount  is 
greater  than  20  per  cent,  of  the  fluid,  the  albumen  is  scarcely  at  all 
acted  upon,  but  acquires  the  peculiar  sour  odor  ^^dlich  characterizes  dis- 
I'harges  from  a  stomach  overloaded  with  beer  or  wine. 

A  small  quantity  of  carbonate  of  soda  will  precipitate  pepsin  from 
its  solution  unchanged ;  a  larger  quantity  redissolves  the  precipitate,  but 
so  modifies  it  that  it  no  longer  possesses  digestive  powers.  The  alkaline 
solution  becomes  jiutrid,  and  acts  on  coagulated  albumen  only  after 
putrefaction  sets  in  with  development  of  a  genuine  fecal  odor.  The 
alkaline  solution,  however,  will  act  on  partially  digested  albumen. 

In  regard  to  its  stability,  the  experiments  of  SchefFer  go  to  show  that 
all  wateiy  solutions  of  pepsin  undergo  changes  Avhich  in  a  short  time 
render  them  inert.  Even  strongly  acidulated  solutions,  although  they 
did  not  undergo  putrefaction,  became  in  a  few  weeks  inactive  and  were 
no  longer  precipitated  by  chloride  of  sodium.  Litjuid  pepsin  prepared 
with  glycerine  retains  its  efficiency  for  a  longer  period.  The  precipitated 
pepsin,  when  kept  in  a  moist  state  or  mixed  with  sugar  of  milk,  as  in 
saccharated  pepsin,  seems  to  retain  its  proj)erties  perfectly,  specimens 
examined  after  12  months  proving  to  have  lost  nothing  of  their  strength. 
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CHAPTER    IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

FER^fEXTATIOX  is  the  process,  whether  spontaneous  or  artificially 
induced,  by  which  the  ternary  compounds  considcretl  in  Chapter 
II.  are  decomposed,  and  resolved  into  more  stahlc  and  unorLranizcd 
forms.  It  has  been  stated,  in  describin<!:  these,  that  under  the  inllui-ni-c 
of  diastase,  a  peculiar  principle  found  in  ii|;erminatin2;  seeds  and  buds, 
the  insolui)le  |)rincij)le,  starch,  becomes  converted  into  the  more  soluble 
dextrin  and  urajic  sujiar  ;  also  that,  under  the  influence  of  chemical  a«rents, 
a  similar  chani>('  may  be  made  to  take  j)lace  in  cane  sutrar  and  in  liiruin. 

Associated  with  these  ternary  principles,  we  iind  constantly  in  plants 
nitrogenized  or  (piaternarv  ]>rinciples  treated  of  in  the  last  cha])ter, 
which,  by  favoring  these  changes,  are  contimially  tending  to  the  pnxluc- 
tion  of  gra])e  or  fruit  sugar  and  to  their  further  metamorphose  into 
alcohol  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solution 
containing  starch  or  sugar,  at  a  moderate  elevation  of  temperature,  say 
from  70°  to  90°  F.,  which,  however,  rises  as  the  process  jiroceeds ;  and 
a  ferment,  or  nitrogenized  principle  itself  in  a  state  of  decomposition. 
The  juice  of  the  apple  furnishes  one  of  the  most  familiar  illustrations 
of  the  presence  of  these  indispensable  conditions.  We  have  in  that 
liquid  the  ternary  compoimds  associated  with  vegetable  albumen,  a 
nitrogenized  material  cajial^le  of  playing  the  ])art  of  a  ferment,  and 
at  the  season  of  the  year  when  the  juice  is  extracted,  the  requisite  eleva- 
tion of  temperature.  As  a  consequence,  fermentation  takes  place.  The 
vegetable  albumen  absorbs  oxygen  from  the  air,  runs  into  decomposi- 
tion, sets  the  whole  of  the  starchy  and  saccharine  constituents  of  the 
juice  to  fermenting,  and  they  arc  converted  into  alcohol,  which  is  present 
in  the  resulting  cider,  and  carbonic  acid,  which  is  given  oif,  producing 
the  well-known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spontaneous 
fermentation — the  expressed  juice  of  the  gra])e,  set  aside  in  large  casks, 
undergoes  spontaneously  the  necessary  change ;  if  the  sugar  is  in  excess, 
and  the  nitrogenized  matter  deficient,  a  sweet  wine  is  produceti;  if  these 
conditions  are  reversed,  and  the  whole  of  the  sugar  is  changed  into 
alcohol,  a  dry  wine  results.  If  the  wine  is  bottled  before  the  alcohol 
has  been  produced  in  sullicient  ])roportion  to  coagulate  the  albumen,  the 
process  goes  on  after  it  has  been  corked  up,  the  carlxtnic  acid  is  confined, 
and  a  si)arkling  wine  results. 

The  composition  of  alcohol  is  expressed  by  the  formula  CjH.jO,  and 
its  ])roduction  bv  the  decomposition  of  grape  sugar  is  thus  explained  : 
1  ctjuivalent  of  grape  sugar  -—  CV,Hi20„,  is  broken  up  into  2  of  alcohol, 
CaHjIiO,  4-  2  of  ciirbon ic  acid,  C'Oj,'  thus — 

2^^g^^  =  C,lI,A 
2C0,  .   =C,      U« 
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This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  hoM^ever, 
never  complete ;  a  small  portion  of  the  sugar  is,  under  these  circum- 
stances, always  converted  into  glycerine,  mannite,  succinic,  and  othci- 
acids ;  fusel  oil  or  amylic  alcohol  is  likewise  a  product  of  fermentation, 
though  the  precise  conditions  under  which  these  bodies  are  formed  are 
unknown. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  by  long 
exposure  to  the  air  in  a  very  divided  condition  and  the  removal  of  a  por- 
tion of  the  hydrogen,  or  in  contact  with  ferments,  as  when  cider  is  allowed 
to  remain  in  open  casks  until  it  passes  into  vinegar.  Under  the  head  of 
Aceta,  the  preparation  of  vinegar  for  use  as  a  menstruum  in  pharmacy 
is  spoken  of,  as  also  its  substitution  by  diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogenized  principle,  casein,  upon  sugar  present  in  the 
whey.     (See  also  Malic  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccharine 
and  mucilaginous  mixtures  by  the  action  of  ferments ;  its  results  are 
carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufacturing 
most  of  the  spirituous  liquors  and  beer ;  the  insoluble  yellowish  viscid 
matter  deposited  from  the  infusion  of  malt  in  the  process  of  making 
beer,  called  yeast,  fermentum  cerevisice,  is  the  best  substance  for  producing 
the  "  catalytic  "  effect  in  starchy  and  saccharine  solutions.  Added  to  an 
infusion  of  lye  and  Indian  corn,  it  produces,  by  fermentation,  the  so- 
called  rv'e  whiskey ;  to  potatoes  ground  to  pulp  and  mixed  ^vith  hot 
water,  potato  spirits ;  to  molasses,  rum,  etc.  In  each  case  a  portion  of 
malt  is  used  to  facilitate  the  process  by  furnishing  diastase. 

Halt  is  barley  which  has  been  steeped  in  water  till  much  swollen  and 
softened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fermentation, 
or  rather  germination,  during  which  a  portion  of  its  starch  has  passed 
into  sugar  and  become  soluble,  and  the  peculiar  ferment  before  mentioned 
as  diastase  is  produced;  the  seed  is,  then  kiln-dried,  to  destroy  its 
vitality. 

INIalt  liquors  are  obtained  by  subjecting  malt  to  infusion  wdth  water, 
mixing  this  with  a  due  proportion  of  hops,  which  give  the  taste  and 
tonic  properties,  and  subjecting  to  the  requisite  fermentation.  Under 
the  head  of  medicated  wines,  a  recipe  is  given  for  wine  of  tar,  or  Jew's 
beer,  a  medicated,  fermented  liquor. 

The  so-called  neutral  siveet  spirit,  or  neutral  spirit,  is  whiskey,  which 
has  been  largely  diluted  and  rectified  by  passing  tljrough  charcoal,  which 
abstracts  from  it  the  fusel  oil ;  when  redistilled  it  ranges  from  first  to 
fourth  proof  in  strength. 

Holland  gin  is  manufactured  from  malted  barley,  ry^e  meal,  and  hops, 
and  distilled  from  juniper  berries,  to  which  it  owes  its  flavor.  The 
Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be  Holland 
gin,  of  good  quality,  though  an  inferior  article  is  also  sold  under  that 
name.  Arrack  is  the  spirit  from  the  fermentation  of  rice ;  it  possesses 
a  peculiar  flavor,  the  origin  of  which  has  not  been  divulged. 

The  origin  of  alcohol  and  other  spii'ituous  liquors  which  have  appa- 
rently no  foreign  odor,  can  be  found  out  by  agitation  of  about  2  fluid- 
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ouiK*es  of  the  liquor  with  5  jrrains  of  (luistie  pot:u<sa  dissolved  in  a  little 
water,  and  sui)se(iuently  evajxn-atiuir  until  about  1;^  to  2  riuidiadiius 
remain,  which  residue  is  to  he  mixed  with  alxtnt  70  minims  ni"  dilute 
sulphuric  acid,  when  the  characteristic  (»dor  will  \)v  inuuediately  tlif- 
fusinl ;  the  (»ri<:in  of  the  sj)irit  ohtained  from  grain  is  thus  unmistal<al)ly 
diseovered. 

Ttihle  of  the   I*roj)n)i!o)i,  hj/  inensinr,  of  Alcohol,  sp.  r/r.  .8*25,  roidahxed 
in  1(K>  ixirt.s  of  (he  L'kjh'hIx  named. 

Wines. 

Port  (slronsrest)    ....  'J5.83 

"     (weakest)      ....  19.00 

Matleira  (strongest)  .     .     .  24.42 

(weakest)    .     .     .  19.24 

Sherry  (strongest)     .     .     .  19.81 

"  '   (weakest)      .     .     .  18.00 

Teneritfe 19.79 

Lisbon 18.94 

Malaga 17.26 

Claret  (strongest).     .     .     .  17.11 

"      (weakest)  ....  12.91 

Malnisev 16.40 

Sauternb 14.22 

Burirnndv 14.57 

Hock.     " 12.08 

Champagne 12.61 

These  figures,  which  are  coni|)iled  from  the  tables  of  Brantle  and  others,  are,  of 
course,  only  approximative.     They  are  believed  to  be  generally  too  high. 


Wines. 

Cincinnati 

9.00 

Currant  wine    .     .     .     . 

.     2U.5r)  (?) 

Goosel)errv  wine  .     .     . 

.     11.84 

Orange             "     .     .     . 

.     11.26 

Elder               "     .     .     . 

8.79 

Cider  (strong)       .     . 

o.ss 

"      (weak)    .     .     .     . 

.-,.21 

Burton  ale 

.       8.88 

Kdinbursrh  ale      .     .     . 

6.20 

Brown  stout      .     .     .     . 

6.80 

London  porter           .     . 

.       4.20 

Small  beer 

1.28 

Brandv 

.     .")5.39 

Whiskey  (Irish)  .     .     . 

.     52.20 

Rum 

.     53.(?S 

Gin 

.     51.78 

Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives. 


Product. 


Alcohol,  absolute 
alcohol,  ethylic 
alcoliol,  C2H6O 


Ether,        ethvlic 
ether,  {C^lls)iO 


Nitric  ether, 
C.IIsNO, 


Process. 


From  the  fermentation  of 
sugars  by  distillation. 


Bv  the  decomposition  of 

"alcohol       by       IIjSO^, 

IlgAsO,,  H3PO4,  SbCl,, 

Sn("l.;.  ZnCi,,  etc.,  witli 

the  aid  of  heat. 


By  distilling  250  grms. 
each  of  alcoliol  and 
IINO3,  s|i.  gr.  1.40,  and 
33  grms.  urea. 


Description,  etc. 


Sp.  gr.  .794 ;  boiling  point  172°  F. ;  not 
solidifiable  by  cold;  combines  witli 
water  with  condensation,  luirns  witli 
blue  flame;  chemically  indiflerent : 
replaces  in  some  compounds  water 
of  crystallization;  .solvent  for  resins, 
volatile  oils,  most  fats,  sugars,  alka- 
loid.s,  organic  acids,  alkalies,  tlieir 
sulphides  and  cyanides,  nuuiy  salts, 
iodine,  and  some  other  elements. 

Colorless  liquid;  odor  penetrating; 
taste  sweetisii,  liurning;  sp.  gr.  .712; 
boils  at  95°;  crystallizes  at —48°; 
very  iuHaunuable  and  vol.itilc;  dan- 
gerously explosive  wiien  mixed  witli 
O;  soluble  in  9  parts  water;  di.s- 
solves  ^  water;  solvent  for  L  Ih",  B, 
and  a  few  salt.s,  ail  fat.s,  volatile  oil.s, 
many  resins,  alkaloids,  etc. 

Colorless  li(|uid;  odor  pleasiuit ;  t.a.ste 
sweetish;  boils  at  185°;  detonates 
violently  at  a  higlier  heat;  sp.  gr. 
1.112;  burns  willi  white  flame;  sol- 
uble in  alcohol ;  nearly  insoluble  in 
water. 
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Properties  of  Common  or  Ethylic  Alcohol,  etc. — ^Continued). 


Product. 


Nitrous  ether,  hy- 
ponitrous  ether, 
C^lIsNO, 


Hydrobromic 
ether,  bromide 
of  ethvl, 
CJIsBr 

Sulphovinic  acid, 


Heavy  oil  of  wine, 
fs.  oleum  a?tlier- 
eum,  C2II6-S04 
+  C2H5SO4 

Light  oil  of  wine, 
C2H4 


Aldeliyde,  aoetal- 
dehyde,  C2H4O 


Acetic  acid, 
HC,H309  = 
HOCjHjb 

Acetic  etiier. 


Process. 


Description,  etc. 


By  conducting  ga.seous 
NO3  into  alcohol ;  by 
distilling  HN03  and 
alcohol  with  C"u  or  with 
FeCL. 


By  distilling  alcohol,  po- 
tassium bromide,  and 
sulphuric  acid. 

From  H2SO4  and  alcohol 
at  about  200°,  and  re- 
moving excess  of  H2SO4 
by  BatOs 


By  distilling  alcohol  with 
much  1X2804 ;  by  the 
dry  distillation  of  sul- 
phovinates. 


By  the  decomposition  of 
heavy  oil  of  wine  with 
water  or  alkalies. 


By  the  oxidation  of  alco- 
hol ;    by    distilling  dry 
formiate  with  acetate  of  \ 
lime. 

By  the  slow  oxidation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetate  with  HjSO^  and 
alcohol,  and  separating 
by  NaCl  or  K2,Ac. 


Pale  yellowish  liquid ;  odor  fruit-like 
and  vinous ;  taste  burning ;  pfiison- 
ous  when  inhaled  ;  sp.  gr.  .947  ;  boil- 
ing point  57.5°;  very  inflammable; 
burns  with  white  flame;  soluble  in 
alcohol ;  sparingly  soluble  in  water; 
decomposes  spontaneously. 

Colorless,  very  volatile  liquid ;  not  in- 
flammable ;  hot.  saccharine  taste ;  sp. 
gr.  L42;  boils  at  104°  F. 

Clear,  oily  liquid  ;  strongly  acid  ;  sol- 
uble in  alcohol  and  water ;  insoluble 
in  ether  ;  easily  decomposed  by  heat 
into  H2SO4  and  ether  when  concen- 
trated, or  alcohol  when  dilute;  salts 
soluble  in  alcohol  and  water. 

Yellowish  oil;  sp.  gr.  1.13;  boiling 
point  5.'i5° ;  odor  [jcnetrating ;  readily 
soluble  in  alcoliol  and  ether ;  decom- 
posed in  contact  with  water  into  sul- 
phuric acid  and  light  oil  of  wine. 

Colorless  oil,  lighter  than  water ;  de- 
composed spontaneously  into  efherin, 
long,  tasteless,  and  inodorous  needles, 
and  eiJierole,  pale  yellowish  oil ;  sp. 
gr.  .921 ;  persistent  aromatic  odor ; 
both  soluble  in  alcohol  and  ether. 

Colorless  liquid ;  odor  ethereal ;  sp.  gr. 
.79;  boiling  point  71°;  inflammable; 
soluble  in  all  proportions  of  water, 
alcohol,  and  ether. 

See  Products  of  Distillation  of  Wood. 


Colorless  liquid ;  odor  and  taste  fruit- 
like, penetrating;  sp.  gr.  .91 ;  boiling 
point  1 05° ;  very  inflammable  ;  sol- 
uble in  alcohol  and  7^  parts  water. 
To  detect  alcohol  in  ether  add  to  the 
suspected  ether  an  equal  bulk  of 
glycerine  in  a  test-tube,  shake  up 
well ;  any  alcohol  present  will  Ije 
seized  upon  by  the  glycerine,  and 
diminish  the  bulk  of  the  ether  under 
examination. 


Medicinal  Preparations  from  Alcohol  and  its  Derr'^ativks. 

Alcohol.     Sp.  gr.  .820.     Used  in  the  preparation  of  ether,  collodion,  certain  tinctures, 

for  "cutting"  castor  oil,  for  preparing  resinous  and  other  tinctures,  .some  extracts, 

and  fluid  extracts. 
Alcohol  dilutum.     Sp.  gr.  .928.     L'.sed  for  preparing  most  tinctures,  extracts,  and  some 

fluid  extracts. 
Alcohol  araylicum.     Sp.  gr.  .818.     Boils  from  268°  to  272°;  used  principally  to  pre- 

l)are  valerianic  acid  by  means  of  oxidizing  agents. 
.Ftiier.     Sp.  gr.  .750;  sp.  gr.  of  vapor  2.586.     Colorles.s,  volatile,  higlily  refractive. 
/Ether  fortior.     Sp.  gr.  not  exceeding  .725.     Used  for  preparing  collodion,  and  for 

some  other  purposes. 
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Oleum  jethereuni  (oil  of  wine).     Used  only  for  preparing  Hoffmann's  anodyne.     Itn 

aiKxlync  ellet-ts  arc  similar,  or  superior,  to  those  of  ether. 
Spirinis  U'tlieris.      JMJior,  l>0  pjirls;  alrohol,  7(1  purls. 
Spiritus  ffitheris  compositus  ( llotliiuiun's  anodyne).     Stronger  ether,  .30  parts;  alcohol, 

(37  parts;  ethereal  oil,  3  parts.     Nearly  coldriess  licpiid  ;  od<ir  ethereal  and  aromatic; 

iK'c'dniiui,'  milky  with  water. 
Spiritus  n'lhcris  nit  ro.-i  (sweet  spirit  of  nitre  I.     Colorless  or  yellowish  litjuid  ;  (xlor  fra- 

gruiu,  fruity,  without  j»un^'eni'y ;    hoilinj^  point   l")i'>°  to  15S°;    sp.  f^r.  .823  to  .82"); 

soluble  in  all  proportions  in  water,  aleohol,  and  ether. 
SpirUitJi  (tllicri.'f  rhioriili,  s.  spiritu^i  unlU  dulvij<.     From  Na(  1  8,  MnO,  3,  H.^S04  6,  and 

alcohol  24  parts;  distil  21  p.     Its  composition  is  not  definitely  known.     Colorless, 

neutral;  odor  sweetish,  arouiatic ;  hecomes  turhid  with  water.     Useil,  like  similar 

compounds,  as  refrifjerant,  diuretic,  and  diaphoretic. 
uEtker  aceticus,  s.  ruiphtha  ficetis.     Used,  like  the  other  ethere,  chiefly  in  hysterical  com- 
plaints.    Dose,  gtt.  10  to  ]  5,  and  more. 
Spiritus  cetheris  aceliei.    Acetic  ether,  1  part;  alcohol,  3  parts.    Colorless,  neutral ;  odor, 

taste,  and  u.se  of  acetic  ether.  I)ut  milder. 
Spiritus  vini  gallici.     Obtained  by  distilling  the  spirit  from  wines.     Should  contain 

from  48  to  55  per  cent,  alcohol. 
Spiritus  frumenti.     Olitained  from  distillation  of  fermented  grain.     Should   contain 

from  50  to  58  per  cent,  alcohol. 

Alcohol. 

This  u-seful  solvent  is  obtained  by  distillation  from  whiskey  {SpinfuJi 
frumenti,  U.  S.  P.),  which,  as  prociiivd  I'roiu  the  fannei's,  is  <>;enei*ally 
the  product  of  the  distillation  of  fcrniented  infusion  of  Indian  corn 
{Zea  iiiai/fi),  mixed  with  rye ;  the  smallest  proportion  of  the  latter  ini«;re- 
dient  that  ausAvers  well  is  1  part  to  2  of  the  corn.  A  "mash"  may  con- 
sist of  20  bushels  of  jjrain,  viz.:  14  Indian  corn,  4  rye,  2  malt;  34 
gallons  of  water  are  added  to  each  Inishel  of  o-rain  ;  after  dilnticm  with 
water  to  cool,  it  contains  1  bushel  in  50  gallons.  The  temperature  for 
''mashing"  varies  from  158°  to  190°.  50  gallons  of  the  beer  yield 
about  4  gallons  of  whiskey :  sometimes,  however,  the  yield  is  but  ."U 
gallons  from  each  bushel  of  grain.  Some  distillers  of  alcohol  make 
their  owti  whiskey,  wliile  others  buy  it.  In  the  Western  States,  mudi 
of  the  whiskey  is  produced  by  the  fermentation  and  distillation  of  the 
refuse  from  Hour  or  grist-mills.  The  whiskey  is  inspected  by  an 
officer  appointed  by  the  State  government,  whose  business  it  is  to  fix 
the  value  of  every  lot  by  ascertaining  the  proportion  of  alcohol  it 
contains. 

The  terms  first,  .second,  third,  and  fourth  proof  spirits,  apply  to  the 
relative  strength  of  specimens,  according  to  arl>itrary  st.mdards  fixed  by 
law,  but  varying  in  the  several  States.  Tiie- standard  of  the  United 
States  custom-house  is  fixed  by  the  tables  of  Prof  R.  S.  iSIcCulloh, 
publi.shed  by  ordtsr  of  Congress,  entitled  Rrporf  of  (he  (hin/)utatio)i  of 
the  Manual  of  Tahlrs  to  he  v^-ied  with  the  Hi/dromcter,  and  The  Maniuil 
for  Inspectors  of  Spirits. 

The  standard  of  proof  is  50  ]>er  cent,  by  volume  or  measiu'c  of  abso- 
lute alcohol,  aiul  50  per  cent,  of  M'ater,  sp.  gr.  .98().  This  is  15  per  cent, 
weaker  than  jjondon  i)i-oof-spiri(s.  Hreond  proof  has  52^  })er  cent, 
alcohol,  sp.  gr.  .931.  Third  proof  is  55^  per  cent,  alcohol,  sp.  gr.  .925. 
Fourth  proof ,  58  per  cent,  alcohol,  sp.  gr.  .920;  this  is  London  proof 

The  instnuncnt  u.^cd  for  testing  the  specific  gravity  of  spirits,  some- 
times called  an  alcoholometer,  is  a  modification  of  the  ordinary  hydro- 
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meter  made  by  Luhrae  &  Co.,  and  Greiner,  of  Berlin,  and  sold  by 
importers  of  chemical  apparatus.  These  have  thermometers  in  the  bulb 
to  indicate  the  changes  of  temperature,  and  consequent  variations  in 
specific  gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alcohol  in 
spirits,  owing  to  some  tables  being  founded  on  the  percentage  by  weight, 
and  others  the  percentage  by  volume ;  the  alcoh(^lometers  above  referred 
to  have  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  apparatus, 
consisting  chiefly  of  large  stills,  some  capable  of  taking  a  charge  of  60 
gallons.  These  are  chiefly  made  of  copper,  and  consist  of  the  body  and 
head,  which  are  connected  with  a  furnace,  and  the  worm,  which  is 
inclosed  in  an  appropriate  refrigerating-tub.  The  whiskey  being  turned 
into  the  body,  and  the  apparatus  closed,  heat  is  applied ;  the  vapor 
formed,  passing  into  the  cooler,  is  condensed  and  runs  out  at  the  lower 
end.  The  first  and  last  portions  that  come  over  are  collected  separately 
from  the  rest  as  of  inferior  quality,  and  the  main  body  of  the  distillate 
is  transferred  to  barrels  which  have  been  glued  on  the  inside,  and  con- 
stitutes commercial  alcohol. 

This,  the  most  common  variet\^  in  this  country,  is  called  druggists' 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especially 
^v^th  the  heat  employed.  Sometimes,  by  urging  the  process  too  rapidly 
with  a  hot  fire,  the  alcohol  has  an  odor  of  fusel  oil,  and  is  too  weak ; 
the  former  may  be  detected  by  its  odor,  which  reminds  of  whiskey, 
and  the  latter  by  its  specific  gravity,  which  exceeds  the  officinal  standard 
.820.  Sometimes  it  is  discolored,  from  deficient  charring  of  the  cask  in 
which  it  is  kept. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  alcohol  is 
made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive  filtra- 
tion through  long  tubes  containing  charcoal,  and  is  then  distilled  from 
a  fresh  portion  of  charcoal,  which  is  placed  with  it  into  the  body  of  the 
still ;  the  charcoal  is  suited  by  its  property-,  noticed  in  a  previous  chap- 
ter, of  absorbing  odorous  and  coloring  matters,  for  abstracting  the  fusel 
oil,  and  hence  rendering  the  whiskey  free  from  that  impurity,  while,  by 
careful  distillation,  it  is  highly  rectified  and  adapted  to  the  purposes  of 
the  perfumer.  Another  quality  is  the  so-called  absolute  alcohol.  This 
term  properly  applies  to  the  anhydroiLS  article,  but  is  used  commercially 
to  designate  the  strongest  kind  sent  out  by  the  manufacturers,  and  nearly 
corresponding  with  alcohol  of  the  Pharmacopma.  The  peculiarity  in 
the  preparation  of  this  is  the  moderate  heat  employed,  and  the  consequent 
very  slow  distillation.  It  usually  has  from  90  to  95  per  cent,  of  alcohol, 
and  Ls  very  useful  as  a  solvent  of  some  articles  which  resist  the  ordinars- 
commercial  article.  Castor-oil  is  one  of  these ;  when  the  alcohol  is  in 
small  proportion,  a  perfect  solution  will  not  result,  unless  the  so-called 
absolute  alcohol  is  usec^. 

The  expansion  and  contraction  of  alcohol  by  changes  of  temperature 
are  of  practical  importance  in  purchasing  it  and  in  measuring  it  for  use 
or  sale.  The  following  tables,  pre})arcd,  as  the  result  of  experiment, 
by  E.  B.  Shuttleworth,  are  taken  from  the  Canadian  Pharmaceutical 
Journal,  Feb.,  1872. 
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Tiihl,   i.i-hi/ti/iii;/  the  n)(uiiir  irhic/i   lOO  < ,'ii//i)ii.s  of  Alcohol,  (io  over  proofs 
at  G()°,  will  hit  re  when  nn'oxitral  at  different  tcinpentiurex. 


TciniH-rutun-. 

Volume  of  spirit. 

CeiiiifrnKle. 

Knlin'iiheit. 

15.55 

(i(( 

KM). 

12.77 

55 

99.7 

10.00 

50 

99.4 

7.22 

45 

99.2 

4.44 

40 

98.8 

l.fiH 

a5 

98.6 

—  1.11 

30 

98.3 

—  3.SS 

25 

98.0 

—  6.66 

20 

97.6 

—  9.44 

15 

97.3 

—12.22 

10 

97.0 

—15.00 

5 

96.6 

—17.77 

0 

96.3 

—20.55 

—  5 

96.0 

-2:^33 

—10 

95.7 

—26.11 

—15 

95.4 

— 28.SS 

—20 

02.2 

From  this  it  will  be  seen  that  in  falling  in  temperature  from  -f  60  to 
— 20,  or  80  degrees,  the  diininiition  of  volume  is  0.04S,  making  (he 
average  contraction  for  each  degree  to  be  equal  to  .0006  of  the  volume. 
This  agrees  within  .00001  with  the  average  deduced  from  a  table  of 
Gay-T.<ussac,  which  gives  the  expansion  from  60°  F.  to  the  boiling 
|)oint. 

Alu-oo(Vs  patent,  which  has  now  expired,  re(|uired  the  rectification  of 
druggists'  alcohol,  by  distilling  it  from  manganate  of  ])ota.ssa,  which  de- 
eompo.ses  the  fusel  oil,  and  rendei's  the  prcKluct  unexcejitionable. 

A  trans[)arent,  colorless,  mobile  and  volatile  li<piid,  of  a  characteri.stic, 
j)ungent,  anil  agreeable  od(»r,  and  a  burning  taste.  It  should  not  change 
the  color  of  blue  or  red  litmas  paper,  [)reviously  moistened  with  watci'. 
It  l)oils  at  78°  C.  (172.4°  F.),  and  is  readily  inflammable,  giving  a  blue 
tiame  without  .smoke. 

If  a  })ortion  of  at  leiust  oO  c.(*.  be  evaporated  to  dryness  in  a  ghtss 
vessel,  no  residue  or  color  sliould  appear.  If  mixed  with  its  own  vohuiie 
of  water,  and  \  its  volume  of  glycerin,  a  piece  of  blotting  paper,  »»ii 
being  wet  with  the  mixture,  after  the  vaj)or  of  alcohol  htLs  wholly  dis- 
appeared, should  give  no  irritating  or  foreign  odor  (fu.sel  t>il).  And  if 
a  portion  be  evaporated  to  i  its  volume,  the  residue  should  n<»t  turn 
reddisii  upon  the  addition  of  an  eipial  volume  of  sulphuric  acid  (aiuyl 
alcoh(»l).  When  treated,  in  a  test-tul)e,  with  an  cnjual  volume  of  solu- 
tion of  ])ota.ssa,  there  should  not  be  an  immediate  darkening  of  the 
li(|uid  (methyl  alcojiol,  aldehyde,  and  oak  tannin).  If  a  portion  (»f 
about  150  e.c.  I)e  digested  for  an  hour  with  20  gm.  of  carbonate  of  lead, 
and  filtered,  the  liltrale  then  distilled  from  a  water-bath,  and  the  tii'st 
20  c.<*.  of  the  di.stillate  treated  with  I  e.c.  of  tc-^t-solutiou  of  perman- 
ganate of  j)otassium,  the  color  should  not  disapj)ear  within  1  or  2  iniii- 
lUes  (absence  of  methyl  alcohol).  If  20  e.c.  are  shaken  in  a  gla.ss- 
stopjM'nHl  vial,  previously  well  rinsed  with  the  siune  alcohol,  with  2  ex. 
of  te-st -solution  of  nitrate  of  silver,, the  mixture  should  not  be  ren«lered 
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more  than  faintly  opalescent  durinjr  one  clay's  exposure  to  direct  sun- 
light (absence  of  more  than  traces  of  foreign  organic  i.iatters,  fusel 
oil,  etc.). 

jFAher  el  jEther  Fortior,  U.  S.  P.     (Sidphurie  Ether.     Stronr/er  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sul[)huric  acid  in  a 
glass  retort  or  flask  adapted  to  a  suitable  condenser,  and  ajiplying  heat 
of  284°  F. ;  the  very  volatile  ether,  contaminated  with  a  little  al(!ohol, 
is  driven  over  at  a  low  temperature,  and  collected  in  the  rec;eiver.  This 
is  the  case  as  long  as  the  requisite  proportions  are  maintained  ;  but  when 
the  a(ud  is  largely  in  excess,  which  soon  comes  to  be  the  case  unless  a 
continuous  supply  of  alcohol  is  kept  up,  the  boiling  point  rises,  and 
other  products  are  produced,  among  which  is  ethereal  oil,  to  be  referred 
to  again  as  one  of  the  constituents  of  Hotfraanu's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its  prepa- 
ration dangerous,  except  in  establishments  where  every  convenience  and 
safeguard  is  provided.  The  direct  application  of  flame  to  the  retort  or 
flask  is  attended  with  great  danger,  and  in  the  event  of  a  fracture  or 
leakage  occurring  either  in  the  retort  or  receiver,  the  proximity  of  fire 
might  entail  the  most  disastrous  consequences. '  The  ether  of  commerce 
is  made  exclusively  by  manufacturing  chemists,  who  produce  it  on  a 
large  scale  by  the  use  of  costly  leaded  apparatus.  It  is  generally  pure 
enough  for  most  of  the  uses  to  which  it  is  applied,  though  not  for  inha- 
lation. Where  alcohol  is  an  impurity,  it  may  be  readily  separated  by 
shaking  up  the  ether  with  water,  allowing  the  mixed  water  and  alcohol 
to  subside,  and  pouring  off'  the  ether ;  it  will  now  be  what  is  called  in 
commerce  HHmhed  ether,  or  hydrated  ether.  This  contains  a  small  per- 
centage of  water,  and  is  the  kind  adapted  for  making  tannic  acid  from 
galls. 

jEther  fortior  of  the  Pharmacopoeia  is  directed  to  be  made  by  shaking 
ether  with  an  equal  bulk  of  water,  as  alcove,  decanting  it  and  agitating 
it  with  finely  powdered  chloride  of  calcium  and  lime,  a  troyounce  of 
each  to  3  pints,  allowing  it  to  stand  for  24  hours,  then  decanting  the 
ether  and  distilling  half  the  original  (j[uautity,  refrigerating  with  ice- 
cold  water. 

It  is  thus  described  in  the  Pharmacopada : — 

A  thin  and  very  difflisive,  clear,  and  colorless  liquid,  of  refreshing, 
characteristic  odor,  a  burning  and  sweetish  taste,  with  a  slightly  bitter 
after-taste,  and  a  neutral  reaction.  It  is  soluble,  in  all  proportions,  in 
alcohol,  chloroform,  benzol,  benzin,  fixed  and  volatile  oils,  and  dissolves 
in  8  times  its  volume  of  water  at  15°  C.  (59°  F.).  It  boils  at  37°  C. 
(98.6°  F.).  Ether  is  highly  inflammable,  and  its  vapor,  when  mixed 
with  air  and  ignited,  explodes  violently. 

If  a  piece  of  pale-blue  litmus  paper  moistened  with  water  be  im- 
mersed 10  minutes  in  a  portion  of  the  ether,  the  color  should  not  change. 
On  evaporating  at  least  50  c.c.  in  a  glass  vessel,  no  fixed  residue  should 
appear,  and,  on  evaporating  a  portion  dropped  upon  blotting  paper,  no 
foreign  odor  should  be  developed.  When  10  c.c.  are  agitated  Avith  an 
equal  volume  of  glycerin  in  a  graduated  test-tube,  the  ether  layer,  when 
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fully  scparatwl,  should  not  uicasure  less  tliau  X.(»  cc.  It  should  huil 
uetively,  in  a  tost-tuh"  lialt"  lillcd  with  it  and  lu-kl  a  short  time  in  the 
hand,  on  the  athlition  of  small  pifves  of  hroken  i^Uiss. 

Kthcr  causes  intense  coM  l»y  evaporation  ;  the  <rr('at<'st  rcductictn  of 
temperature  yet  prinhiced  is  from  its  a<liuixture  with  solid  carhouic  acid. 
The  <rreat  volatilitv  of  ether,  the  hiuhlv  iuHannnable  nature  and  hi<di 
specific  tjravity  of  its  vaj)or,  which  is  2.586,  eomhine  t<»  make  it  a  most 
dan<2:erous  substance  to  handle,  or  even  to  decant,  in  the  vicinity  of 
flame.  It  sliould  he  kept  in  liottles  of  not  exceedintr  a  pound  ca|)acitv 
in  eokl  situations,  as  cellars  where  fire  is  never  kindle<l,  and  >hould 
alwavs  be  decantetl  bv  (kn  litrht.  Ma n v  disiistroas  accidents  have  haiv 
pened  from  neglectino;  this  precaution. 

Several  theories  have  been  advanced  to  explain  the  treneration  of 
ether;  it  was  supposed  to  dejx'nd  on  the  allinity  of  SO^  for  lk,()  ;  then 
it  was  ;T5«f^rtpd  to  bo  dup  to  the  catnlvtic  force  (►f  HjSO, ;  Liebig  believed 
til.'  illiaity  of  ir2'>^^4  fjr  C4ll,„C)and  the  decomposition  of  th"  resnking 
sulphovinlc  acid  to  be  the  cause  ;  while  Rose  found  in  the  l)asic  proper- 
ties of  IToO,  which  decomposes  the  compound  of  H.S(  )j.and  ether,  the  true 
ex])lanation.  A\':lliamson,  guided  by  the  composition  of  the  compound 
ethers,  which  contain  the  radicals  of  two  alcohols,  doubles  the  formula  f^ 
and  regards  it  as  alcohol  ((\Hr,,H)(),  in  which  H  is  re])laeed  by  C,!!^, 
thus  making  it  ((yT.jC^H.jO.  The  formation  of  ether  from  sul})ho- 
vinic  acid  and  ak'ohol  Ls  explained  by  the  following  diagram : — 

c,H,uo  -{-  an^.Hso,   =  (c..h,),o+    h,so, 

Alcohol     +  Sulphoviuic  acid  =        Ether     +  Sulphuric  acid. 


Oleum  ^■Ethereum,  U.  S.  P.     {Ethereal  Oil.) 

A  volatile  liijuid,  consisting  of  equal  volumes  of  heavy  oil  of  wine 
and  of  strouirer  ether. 

Alcohol,  twenty-four  parts   .         .         .         .  24 

Sulphuric  acid,  fifty-four  parts     ...  54 

Distilled  water,  one  part       ....  I 

Stronger  ether        .  ....  A  sufficient  quantity. 

Add  the  acid  .slowly  to  the  alcohol,  mix  them  thoroughly,  and  alk»w 
the  mixture  to  stand  for  12  hours  ;  then  ])our  the  clear  li(piid  into  a  tubu- 
lated I'etort  of  such  ca))acity  that  the  mixture  shall  nearly  fill  it.  Insert 
a  thermometer  through  the  tubuluiv,  so  that  the  bulb  shall  be  deeplv 
immersed  in  the  liquid,  and,  having  connected  the  retort  with  a  well- 
cooled  condenser,  di.sfill,  by  means  of  a  ssnid-bath,  at  a  temperature 
between  loO°  and  ITjT^  C\  (302°-:n4.G°  F.),  until  the  licpiid  eea.<es  to 
come  over,  or  until  a  black  froth  begins  to  rise  in  the  retort.  S(^j)anite 
the  yellow,  ethereal  licpiid  from  the  distillate,  and  expose  it  to  the  air, 
for  24  houre,  in  a  shallow  capsule.  Then  transfer  the  remaining  li(juid 
to  a  wet  filter,  and,  when  the  watery  portion  has  drained  off,  wash  the 
oil  which  is  left  on  the  filter  with  the  distilled  water.  When  this,  also, 
has  drained  off,  transfer  the  oil  to  a  graduated  measure,  and  add  to  it  an 
equal  volume  of  stronger  ether. 
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A  transparent,  nearly  colorless,  volatile  licjuid.  of"  a  |M'ciiliar,  aromatie, 
ethereal  odor  ;  a  pnnjj;ent,  refreshin<»;,  bitterish  taste,  and  a  netitral  reae- 
tion  to  dry  Htnins  ])a])er.     S]>.  g;r.  0.910. 

Ethereal  oil  is  rarely  met  with  in  eoninieree,  thou<>;h  Dr.  Squibh  pre- 
pares it  for  sale  of  standard  pnritv'.  Some  specimens  I  have  met  with 
were  so})histicatious.  It  is  only  used  in  the  i)reparation  of  Hoffmann's 
anodyne. 

Spiritus  uEtheris  Compositus,\] .  S.  P.     [Hoffmann's  Anoihjin.)     {(Jcmi- 

pound  Spirit  of  Ether.) 

Take  of  stronger  ether,  thirty  parts 30 

Alcohol,  sixty-seven  parts 67 

Ethereal  oil,  three  parts 3 


To  make  one  hundred  parts  ...'....     100 

Mix  them. 

If  in  possession  of  the  pure  ingredients,  this  jweparation  is  readily 
made ;  the  proportion  of  the  ethereal  oil  has  been  doubled  in  conse- 
quence of  its  being  now  diluted  with  an  equal  bulk  of  ether. 

Hoffmann's  anodyne  is,  however,  rarely  made  by  the  officinal  formula ; 
usually  it  is  prepared  by  a  process  A\hich,  in  its  veiy  nature,  is  certain 
to  give  varying  results.  In  the  distillation  of  ether,  as  already  stated, 
the  resulting  liquor  is  liable  to  vary  according  to  the  proportions  of 
the  ingredients  in  the  retort.  If  the  alcohol  be  in  due  proportion,  and 
the  boiling  point  consequently  low,  a  tolerably  pure  ether  will  pass  over; 
but  when  the  acid  ingredient  comes  to  be  in  large  excess,  sulj)hurous 
acid,  water,  and  ethereal  oil  ynW  come  over.  Now  it  is  usual  Avitli  the 
manufacturers  to  piLsh  the  process  as  far  as  possible  in  the  first  instance, 
getting  a  product  which  contains  ether,  alcohol,  and  water,  contaminated 
with  light  oil  of  wine  and  a  very  small  portion  of  ethereal  oil.  This 
is  rectified  by  a  second  distillation,  the  first  portion  (as  long  as  it  conies 
over  at  or  below  54°  Baume)  being  reserved  as  rectified  ether.  The 
less  volatile  products  are  noAV  driven  over,  and  are  found  to  consist  of 
ether,  alcohol,  and  water,  impregnated  with  the  oils  of  wine.  This  is 
now  made  into  Hoffmann's  anodyne  by  mixing  it  with  ether,  alcohol,  or 
water,  as  may  be  required  to  give  it  nearly  the  sensible  properties  of  a 
standard  specimen  kept  on  hand.  These  properties,  however,  furnish  a 
ver\'  poor  criterion  of  quality  to  the  manufacturer  or  to  the  consumer ; 
the  milkiuess  occasioned  by  dilution  with  water  is  varied  by  the  relative 
proportions  of  alcohol  and  ether.  If  too  nuich  alcohol  is  present,  this 
milkiuess  is  deficient.  If  too  much  ether,  the  opalescence  is  not  diffiised, 
the  oil-globules  having  a  tendency  to  run  together,  and  thus  varying 
the  appearance.  Professor  Procter  annlvzed  o  specimens  of  Hoffmann's 
anodyne,  4  from  leading  chemical  manufacturers,  and  1  made  by  the 
officinal  recipe.  These  he  found  to  differ  in  sensible  properties,  in  si)e- 
cific  gravity,  and  in  composition.  ^Miile  the  U.  S.  P.  specimen  marked 
.81  ol,  one  of  the  others  had  a  sp.  gi'.  .8925,  the  others  being  interme- 
diate ;  one  of  the  manufactured  specimens  contained  very  little  ether, 
being  chiefly  alcohol  and  water;  another  contained  less  alcohol,  but 
more  ether ;  a  third  had  le&s  water  than  the  others,  but   more  alcohol 
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than  one,  and  more  ether  than  the  other;  while  the  fourth  approached 
neiirer  tlie  olHeinal  proportions,  thouoli  neitlier  of  thtni  contained  tlie  lull 
proportion  of  ether.  The  prop(>rtion  of  heavy  t)il  of  wine  wa.s  not  ascer- 
tained, as  there  is  no  known  pi'actieahlc  niethtxl  of  estiniatiii<r  this.  It 
was  proved,  however,  that  all  tlu'  sju-einiens  hut  that  bv  the  oilieiiial 
recipe  were  deficient  in  this  iinj)ortiint  in<i;rtHjient,  the  odor  of  whitli 
is  (piite  characteristic,  and  very  perceptible,  in  genuine  IlollinannV 
aniKlyne. 

Acrordinp;  to  the  ollicinal  standard,  Hoffmann's  an(Mlyne  is  a  coli»r- 
less,  volatile,  infla.mmal>le  li(piid,  havin>2;  an  aromatit;,  ethereal  (xlor,  and 
a  burning,  slightly  sweetish  taste.  Its  specific  gravity  is  0.815.  It  is 
neutral  or  but  slightly  acid  to  litmus.  Jt  gives  only  a  slight  cloudiness 
with  chloride  of  barium  ;  but,  when  a  Huidounce  of  it  is  eva]>omt('d  to 
dryness  with  an  excess  of  this  test,  it  yields  a  precipitate  of  sulphate  of 
barium,  which,  when  washed  and  dried,  weighs  G|  grains.  When  a  few 
drops  are  biu-ned  on  glass  or  porcelain,  there  is  no  visible  residue,  but 
the  surface  will  be  left  with  an  acid  ta-^te  and  reaction.  A  pint  of 
water,  by  the  admixture  of  40  drops,  is  rendered  slightly  opalescent. 

Notwithstanding  the  deficiencies  in  the  commercial  article,  this  medi- 
cine has  a  great  and  widespread   reputation,  and  indeed  there  is  no 
medicine  of  its  class  so  nuich  used  ;  it  is  })rescribed  for  internal  un 
almost  to  the  exclusion  of  ether,  being  adapted  to  admixture  with 
aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head  of 
Extemporaneous  Pharmacy.     Its  dose  is  from  20  drops  to  f5j. 

* 

Spiritus  jEtlieris. 

This  is  the  name  for  the  German  Iloflfhiann's  anodyne,  and  now 
officinal  in  our  Pharmacopoiia.  It  is  a  solution  of  30  parts  (l)y  weight) 
of  ether  in  70  parts  of  alcohol.  It  is  used  for  the  same  purposes,  and 
in  the  same  dose,  as  the  compound  spirits. 

Spiritics  yEtheris  Nitrosif  U.  S.  P.     {Spirit  of  Nitrous  Ether.)     {Sweet 

Spirit  of  Nitre.) 

An  alcoholic  solution  of  ethyl  nitrite  (C2H5.N02=^  75),  containing  5 
per  cent,  of  the  crude  ether. 

Nitric  acifl,  nine  parts 9 

Siilpluiric  acid,  seven  parts      .         .        .         .7 

Alcohol, 

Distilled  water,  each, A  sufficient  quantity. 

Add  the  sulphuric  acid  gradually  to  31  parts  of  the  alcohol.  When 
tlio  mixture  has  cooled,  transfer  it  to  a  tubulated  retort  comiected  witli 
a  well-cooled  condenser,  to  which  a  receiver,  surrounck'd  by  broken  ice. 
is  connected  air-tight,  and  which  is  further  connected,  by  means  of  a 
glass  tube,  with  a  small  vial  containing  water,  tlie  end  of  the  tube  (Hp- 
ping  into  the  latter  Now  add  the  nitric  acid  to  the  contents  of  the 
retort,  and,  having  introduced  a  thermometer  through  the  tul)ulnre, 
heat  rapidly,  by  means  of  a  \\atcr-bath,  until  strong  reaction  occurs, 
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and  the  temperature  reaches  80°  C.  (176°  F.).  Continue  the  distillation 
at  that  temperature,  and  not  exceeding  82°  C,  or  200°  F.,  until  the 
reaction  ceases.  Disconnect  tlic  receiver,  and  immediately  pour  the  dis- 
tillate into  a  flask  containing  16  parts  of  ice-cold  distilled  water.  Close 
the  flask  and  agitate  the  contents  repeatedly,  keeping  down  the  temper- 
ature by  immersing  the  flask  occasionally  in  ice-water.  Then  separate 
the  ethereal  layer,  and  mix  it  immediately  with  19  times  its  weight  of 
alcohol. 

Keep  the  product  in  small,  glass-stoppered  vials,  protected  from  light. 

A  clear,  mobile,  volatile,  and  inflammable  liquid,  of  a  pale-straw 
color,  inclining  slightly  to  green,  a  fragrant,  ethereal  odor,  free  from 
pungency,  and  a  sharp,  burning  taste.  It  slightly  reddens  litmus  paper, 
but  should  not  effervesce  when  a  crystal  of  bicarbonate  of  potassium  is 
di'opped  into  it.  When  mixed  with  half  its  volume  of  solution  of 
potassa,  previously  diluted  with  an  equal  volume  of  water,  it  assumes  a 
yellow  color,  which  slightly  deepens  without  becoming  brown,  in  12 
hours.  A  portion  of  the  spirit,  in  a  test-tube  half  filled  with  it,  plunged 
into  water  heated  to  63°  C.  (145.4°  F.),  and  held  there  until  it  has 
acquired  that  temperature,  should  boil  distinctly  on  the  addition  of  a 
few  small  pieces  of  glass. 

If  10  gm.  of  spirit  of  nitrous  ether  be  macerated  with  1.5  gm.  of 
potassa  for  12  hours,  with  occasional  agitation,  the  mixture  then  diluted 
in  a  beaker  wdth  an  equal  volume  of  water,  and  set  aside  until  the  odor 
of  alcohol  has  disappeared,  then  slightly  acidulated  with  diluted  sul- 
phuric acid,  and  a  solution  of  0.476  gm.  of  permanganate  of  potassium 
grailually  added,  the  color  of  the  whole  of  this  solution  should  be  dis- 
charged (presence  of  at  least  4  per  cent,  of  real  ethyl  nitrite). 

Much  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strength  as  re- 
gards its  ethereal  ingredient,  being  mixed  with  water  and  alcohol  to  suit 
the  price  charged.  It  is  said  that  the  term  sjnrit.  nitri  dulc.  is  applied 
by  some  of  the  wholesale  dealers  to  the  weak  article,  and  spirit,  cdher. 
nit.  to  the  strong.  If  skilfully  adulterated,  its  specific  gravity  would 
be  preserved  at  about  the  normal  standard,  but  to  an  experienced 
observer  it  would  be  deficient  in  the  proper  odor,  and  the  sweet  and 
rather  pleasant  taste.  In  view  of  its  frequent  use  as  a  mild  diaphoretic 
and  sedative,  especially  for  children,  its  admixture  with  alcohol  is  highly 
injurious  and  criminal. 

A  process  for  the  preparation  of  this  important  remedy  on  a  scale 
adapted  to  ordinary  pharmacists  is  given  in  the  Araer.  Jour.  Pharm., 
vol.  xxviii.,  p.  289. 

Uses. — Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic ;  in  the  fe])rile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassium,  etc. ;  as  a  diuretic  it  is 
used  in  connection  with  the  preparations  of  digitalis  and  squill. 

Its  dose  is  from  10  drops  for  a  child  to  2  fluidrachms  for  an  adult. 

This  preparation  has  been  recommended'  as  the  menstruum  for  the 
preparation  of  a  uuml:>er  of  tincture.s  called  ethereal  tinctures  by  Dr. 
I.  P.  Mettauer,  the  formulas  for  which  are  given  in  the  appropriate 
place. 
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Mdhylic  Alcohol  ami  Jhricativeii. 


Name. 


Methyl ic  alcohol.  \ 
\\\hx\  spirit,  ' 
CH^HO  1 

Bichloride  of  rae-  ' 
thvl.  CH/'l, 

Formic  acid.  Fo 
IK 'HO, 

Fitniiicetiicr.  For- 
nio-ctlivlicetlicr 
H.f.O.O.C.ll, 

Chlorot'orm.  Ter- 
chloride  of  for- 
mvl,  t'lICL 


Chloral    hvdrate, 
C2HCl3(i,H,() 


Iodoform.  Teri- 
odideof  foriuvl, 
CHI3 

Bromoform.  Ter- 
bromlde  of  for- 
myl,  CJllh-g 


source. 

Among  the  products  of  dry 
distillation  of  wimkI. 

P'roni  gaseous  chloride  of 
methyl  and  chliirinc  c.x- 
po.>n.'d  to  sunliglit. 

In  ants;  hy  distilling  1  p. 
starch,  4  p.  MnO.^,  and  4 
p.  wat«r.     H.JSO4. 

Rv  ilistilling  8  parts  drv 
NaCllO.,,  7  alcohol,  anil 
11  parts  "1L8(V 

Hy  distilling  methylic  or 
ethylic  alcoln  1  with  hy- 
pochlorite of  calcium. 


By  pa.ssing  dry  chlorine 
gas  through  anhydrous 
alcohol  so  long  as  it  is 
absorbed. 


By  dissolving  5  p.  K.^.COg 
and  6  p.  T  in  I'l  p.  water, 
and  heating  6  p.  alcohol 
until  decolorized. 

By  action  of  bromine  on 
a  solution  of  potassa  in 
wood  .spu'it. 


Description,  etc. 


Resembles  common  alcohol  in  most 
physical  properties;  .sp. gr.  .79 ;  boil- 
ing point  I4li°. 

Colorless  liquid  ;  odor  like  chhiroform ; 
sp.gr.  I.;i44;  boiling  point  14"i°. 

Colorless  licjuid  ;  (xlor  penetrating  acid ; 
cau.stic;  reduces  the  oxides  of  the 
noble  metals. 

Colorless  aromatic  licpiid;  sp.  gr.  .'.^lo; 
boiling  point  i:>0°;  pretty  soluble  in 
water,  readily  in  alcohol  and  ether. 

Colorless  volatile  licpiid  ;  (wlor  and  taste 
ethereal  sweet;  sp.gr.  1.48;  boiling 
p  >int  144°;  the  vapors  not  inflam- 
mable; Inirns  with  a  wick  ;  not  acted 
on  by  II.^SO^;  l)oi]ing  KIK)  dei'oni- 
poses  it  into  KCHO.^  and  Kt'l. 

It  is  in  colorle.sa  crystals  solid,  unacted 
<m  bv  1I.,S(  )^,  but  decomposed  bv  alka- 
lies; fuses  at  100.8°,  boils  at" 'J.S!)"; 
solul)le  in  alcohol,  water,  ether,  and 
oils,  its  atpieous  solution  should  be 
neutral. 

Lemon-yellow  crystals;  odor  saffron- 
like;  taste  sweetish  aromatic;  in.sol- 
nble  in  water,  soluble  in  alcohol  and 
ether;  volatile. 

Colorless  liquid ;  boiling  at  150°  to  152°; 
congeals  at  30° ;  sp.  gr.  2.9. 


Medicinal  Preparations  of  the  Group  of  Methyl, 

Sjiiritus  formiae.  Distil  2  i)arts  from  1  part  ants,  2  parts  alcoht)!,  and  1  part  water. 
Its  activity  depends  chiefly  on  the  formic  acid  ;  now  little  used  in  rbeumatisui,  gout, 
neuralgia,  etc.,  extern.-;lly  as  a  rubefacient.     Dose,  gtt.  40  to  (iO. 

Chlorofornuun.  (As  above.)  Used  internally  and  externally;  as  an  ana-sthetic  in 
([uantities  of  f.^j  to  iij.     I)o.se,  gtt.  10  to  (10. 

Spiritus  chloroformi  (conuuonly  chloric  ether).  Alcoholic  solution  uf  chloroform, 
a<la])ted  to  dilution.     D()se,  f^j- 

Jodiiforiaum.  (As  above.)  Antiseptic  and  antimiasmatic;  priMluces  the  eftects»)f  iodine 
without  irritation;  used  for  inhalation  in  lung  diseases,  and  externally  in  supposi- 
tories ami  ciintincuts.     Do.se,  gr.  1  to  7. 

C/tloroforinniii  Parificdfuni,    U.  S.  P.     {Pariji<'d  (Vtlorofonn. 

CHCl3=:119.2.) 

Coinniercial  chloroforin,  two  Imndrcd  parts     .... 

Sulphuric  acid,  forty  parts 

Carbonate  of  soditim,  ten  parts 

Lime,  in  (^oarsc  powder,  one  part      ...... 

Alcohol,  two  parts       .'........ 

Water,  twenty  ]iart« 

Ai]i]  the  acid  to  the  cliloi-ol'oi'ni  :ui<l  shake  tlicni  totrctlicr,  occa.'^ionally, 
during  21  lioiii-.s.  JScpai-atc  tlic  liohtcr  li(|uid  aiidadd  lo  it  tin;  cafbunate 
(»r  sfHliiini  |M'cvioiisly  (iis.solvf<i  in  the  water.      Aoitate  the  nii.\tnre  th<»r- 


20() 

4(» 

10 

1 

o 

•J(l 


CHI^OROFORMUM    VENALE.  471 

onghly  for  half  an  hour  and  set  it  aside ;  then  separate  the  chlorofonii 
from  the  supernatant  layer,  mix  it  with  the  alcohol,  transfer  it  to  a  dry 
reti>rt,  add  the  lime,  and,  taking  care  that  the  temperature  in  the  retort 
does  not  rise  above  67.2°  C.  (153°  F.),  distill,  by  means  of  a  water-bath, 
into  a  well-cooled  receiver,  until  the  residue  in  the  retort  is  reduced  to 
2  parts. 

Keep  the  product  in  glass-stoppered  bottles,  in  a  dark  place. 

A  heavy,  clear,  colorless,  diffusive  liquid  of  a  characteristic,  pleasant, 
ethereal  odor,  a  burning,  sweet  taste,  and  a  neutral  reaction.  Soluble  in 
about  200  parts  of  water,  and,  in  all  proportions,  in  alcohol  or  ether ; 
also  in  benzol,  benzin,  fixed  or  volatile  oils.  Sp.  gr.  1.485-1.490  at 
15°  C.  (59°  F.).  It  boils  at  60°  to  61°  C.  (140°  to  142°  F.),  correspond- 
ing to  the  presence  of  f  to  1  per  cent,  of  alcohol. 

If  5  C.C.  of  purified  chloroform  be  thoroughly  agitated  Mith  10  c.c. 
of  distilled  water,  the  latter,  when  separated,  should  not  affect  blue  litmus 
paper  (absence  of  acids),  nor  test-solution  of  nitrate  of  silver  (chloride), 
nor  test-solution  of  iodide  of  potassium  (free  chlorme).  If  a  portion  be 
digested,  warm,  with  solution  of  potassa,  the  latter  should  not  become 
dark  colored  (absence  of  aldehyde).  On  shaking  10  c.c.  of  the  chloro- 
form with  5  c.c.  of  sulphuric  acid,  in  a  glass-stoppered  bottle,  and  allow- 
ing them  to  remain  in  contact  for  24  hours,  no  color  should  be  imparted 
to  either  liquid.  If  a  few  c.c.  be  permitted  to  evaporate  from  blotting 
paper,  no  foreign  odor  should  be  perceptible  after  the  odor  of  chloroform 
ceases  to  be  recognized. 

Chloroformum  Venale,  U.  S.  P.     {Commercial  Chloroform.) 

A  liquid  containing  at  least  98  per  cent,  of  chloroform. 

Commercial  chloroform  has  nearly  the  same  sensible  properties  as 
purified  chloroform  (see  Chloroformum  Furificatum).  Its  sp.  gr.  should 
not  be  lower  than  1.470. 

If  1  c.c.  be  agitated  with  20  c.c.  of  distilled  w-ater,  the  latter,  when 
separated,  should  not  render  test-solution  ci*  nitrate  of  silver  more  than 
slightly  turbid  (limit  of  f  )reign  chlorine  compounds).  When  shaken 
with  an  equal  volume  of  sulphuric  acid,  the  subsiding,  acid  layer  should 
not  Ijecome  quite  black  within  24  hours.  A  portion  evaporated  should 
leave  no  fixed  residue. 

The  two  preceding  preparations  are  officinal  in  our  Pharmacopoeia 
— one  directed  to  be  obtained  from  the  manufacturing  chemist,  while 
for  the  other  a  formula  is  given  to  direct  the  pharmacist  in  preparing 
an  article  that  is  suitable  for  the  most  delicate  purposes  of  medicine. 
The  commercial  chloroform,  while  it  may  be  used  as  a  solvpnt  h^   -<v 

iinimeiits.  should  never  be  usod  for  flip  jin?'rin>r- 
nal  administration. 

The  process  of  purification  is  based  on  the  power  of  sulphuric  acid 
for  destroying  many  of  the  impurities  of  the  commercial  article,  the 
removal  of  the  acid  !)v  saturatintf  it  with  carbonate  of  sodium,  di-awing 
It  off  from  the  solution  of  carbonate  of  sodium,  the  addition  of  alcohol, 
and  finally  distilling  in  a  diy  retort  from  lime  in  coarse  powder. 
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The  addition  of  alcohol  to  it  is  iu  accordance  with  the  recommenda- 
tion of  Dr.  Squil»l)  and  confirmed  by  Prof.  J.  M.  Maisch,  who  showed 
conclusively,  l>y  a  scries  of  cxju'rimcnts  (U'taiU'd  in  the  iorticth  volume 
of  the  ^l//i(7-.  Juur.  of  Pli(irni(ici/,  that  a  jKTl'eetly  pure  chloroform  was 
prone  to  decompose  under  the  iniluem-e  of  air  and  li^ht,  while  that 
which  has  been  reduce<^l  to  1.484  by  the  addition  of  alcohol  will  remain 
unchanged  under  all  the  nsual  exposure  incident  to  its  use  in  a  properly 
conducted  pharmacy. 

llagcr  announces  the  following  conclusions  from  his  exjx;riments  on 
chloroform  :  1st.  Chloroform  does  not  decompose  by  action  of  solar 
rays  only.  2d.  Rapid  decomposition  takes  place  under  the  coml)ined 
action  oi"  air  and  solar  rays;  and  hydrochhtric  acid,  carbonylchloride, 
formic,  and  traces  of  oxalic  acid  result,  and  in  some  ciises  free  chlorine. 
3d.  If  the  air  has  access  to  chloroform  even  in  the  dark,  decomposition 
ensues.  4th.  An  admixture  of  from  .75  to  1  per  cent,  of  alcohol  suf- 
fices to  preserve  it  and  prevent  decomj>osition.  5th,  Commercial  chlo- 
roform contains,  besides  chloroform,  other  chlorinated  ct»mponnds,  which 
are  separated  with  diitieulty.  (For  fuither  remarks,  see  Froc.  Amer. 
Pharm.  Assoc,  for  1870,  pp.  243,  244.) 

Chloroform  was  first  prepared,  under  the  name  of  "  Chloric  Ether," 
in  1831,  by  Sanuiel  Guthrie,  of  Sackett's  Harbor,  New  York.  A 
medicine  of  American  origin,  it  has  become  known  and  extensively 
used  in  all  parts  of  the  civilized  world. 

One  of  the  chief  uses  of  chloroform  in  metlicine,  as  first  announced 
by  Prof.  Simpson,  of  Edinburgh,  is  for  the  jjurposc  of  protlucing  an 
ansesthetic  or  benuml)ing  effect  during  surgical  operations  and  jiarturi- 
tiou.  This  elfect  is  produced  by  the  inhalation  of  its  vapor,  which  ap- 
jjears  to  be  absorbed  by  the  blood,  and,  by  acting  on  the  nervous  centres, 
to  suspend  their  functions.  One  of  the  chief  causes  of  the  fatal  effects 
of  chloroform  given  by  inhalation  has  been  its  occasional  imjierfect 
quality,  as  found  in  commerce.  Tliough  the  increase  of  its  use  of"  latter 
years  is  well  known,  the  number  of  deaths  re{)orted  has  been  greatly 
diminished,  and  the  explanation  is  undoubtedly  found  in  the  improved 
(piality  of  the  article  of  commerce,  as  well  as  in  the  greater  care  and 
judgment  with  which  it  is  now  administered. 

The  indiscriminate  sale  of  clil(»roforin  should  here  be  note<l  as  a 
wrong  which  no  ctu'cful  and  conscientious  apothecary  should  be  guilty 
of.  Like  all  ])otent  remedies,  the  same  precautions  and  restricticMis 
uj)on  its  sale  should  be  insisted  upon. 

The  quantity  necessary  to  be  inhaled  varies  in  dilferent  individuals, 
though  })erha])s  the  most  usual  dose  by  the  lungs  is  of  chloroform  foj 
to  foiij — of  ether  f^ss  to  f^^ij.  It  is  also  given  by  the  stomach.  Dose, 
20  to  ()0  drops;  and  is  used  externally  in  anodyne  liniments. 

It  is  recommended  as  a  remedv  ajrainst  sea-sickness;  in  d(>sesof  from 
5  to  10  tli'ops,  given  in  a  little  syrup  or  cognac,  it  alleviates  the  nausea 
and  resiLScitatesthe  patient  from  his  extreme  prostration.  I  havetriiHl  this, 
as  I  confidently  believe,  with  advantage,  though  not  with  complete  relief. 

It  is  a  powerful  solvent  of  canq)h<tr,  ca«tutchouc,  gutta-j>ercha,  wax, 
resins,  iodine,  and  (jf  the  \egetable  alkalies  and  neutral  crystalline  jirin- 
ciples  generally.     Its  property  of  tlissolviug  ciim|)hor  in  so  large  pro- 
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portion  adapts  it  as  a  vehicle  for  that  medicine,  especially  for  topical 
applications. 

For  spiritus  chloroformi,  see  under  head  of  Spiritus. 

For  liquor  gutta-percha,  see  head  of  Liquores. 

Chloral     {Chloral     C2HCI3O.H.O  =  165.2.)     {Hydrate  of  Chloral) 

Chloral  should  be  preserved  in  glass-stoppered  bottles,  in  a  cool  and 
dark  place. 

Separate,  rhomboidal,  colorless  and  transparent  crystals,  slowly  evap- 
orating M'hen  exposed  to  the  air,  having  an  aromatic,  penetrating,  and 
slightly  acrid  odor,  a  bitterish,  caustic  taste,  and  a  neutral  reaction. 
Freely  soluble  in  water,  alcohol,  or  ether ;  also  soluble  in  4  parts  of 
chloroform,  in  glycerin,  benzol,  benzin,  disulphide  of  carbon,  and  in 
fixed  or  volatile  oils.  It  liquefies  when  mixed  with  carbolic  acid  or 
with  camphor.  Its  aqueous  solution  soon  acquires  an  acid  reaction,  but 
its  alcoholic  solution  remains  neutral.  At  about  58°  C.  (136°  F.)  it 
melts  to  a  clear  liquid  of  sp.  gr.  1.575,  which  solidifies  to  a  crystalline 
mass  at  a  temperature  between  35°  and  50°  C.  (95°  and  122°  F.).  At 
about  78°  C.  (172°  F.)  it  begins  to  yield  vapors  of  water  and  of  an- 
hydrous chloral,  and  it  boils  at  95°  C.  (203°  F.).  When  dissolved  in 
Nvater  and  treated,  while  hot,  with  solution  of  potassa  or  of  soda,  or 
witli  water  of  ammonia,  a  vaporous,  milky  mixture  of  chloroform  is 
obtained,  with  a  formate  in  solution.  If  the  addition  of  the  water  of 
ammonia  be  made  in  a  test-tube,  after  adding  a  few  drops  of  test-solu- 
tion of  nitrate  of  silver,  a  silver  mirror  will  be  obtained  upon  the  glass. 
An  aqueous  solution,  treated  with  test-solution  of  sulphide  of  ammo- 
nium, gives  a  reddish-brown  precipitate. 

Chloral  should  be  dry,  and  should  not  readily  attract  moisture  in 
ordinarily  dry  air;  when  dissolved  in  diluted  alcohol  it  should  not 
redden  blue  litmus  paper  (absence  of  acids),  nor  be  precipitated  upon 
addition  of  a  few  drops  of  nitric  acid,  and  of  test-solution  of  nitrate  of 
.  silver  (absence  of  hydrochloric  acid).  AVarmed  in  contact  with  an  equal 
volume  of  sulphuric  acid,  it  liquefies,  but  should  not  blacken ;  and, 
when  vaporized  by  heat,  no  residue  should  remain.  It  should  not  dis- 
solve in  less  than  4  times  its  weight  of  chloroform  at  15°  C.  (59°  F.), 
(difference  from  alcoholate).  A  portion,  in  a  test-tube,  containing  a 
fragment  of  broken  glass,  held  in  water  nearly  boiling,  should  boil  at 
about  97°  C.  (206.6°  F.),  (difierence  from  alcoholate  which  boils  at 
115°  C.  (239°  F.),  and  evidence  of  due  hydration).  If  1  gm.  be  dis- 
solved in  2  c.c.  of  distilled  water,  the  solution  warmed,  and  about  8 
c.c.  (or  a  slight  exce&s)  of  solution  of  potassa  added,  the  mixture  filtered 
clear  through  wet  filter  paper,  and  the  filtrate  treated  with  test-solution 
of  iodine  until  it  is  yellowish,  no  yellow,  crystalline  precipitate  (iodo- 
form) should  appear,  even  after  standing  half  an  hour  (absence  of  alco- 
holate of  chloral). 

This  was  a  new  officinal  in  the  list  of  the  Pharmacopoeia,  1870,  and, 
although  discovered  in  1832,  was  not  introduced  into  medical  practice  till 
Dr.  Leibreich,  of  Berlin,  in  1869,  called  the  attention  of  the  medical 
profession  to  its  powers  as  a  hypnotic. 
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The  reactions  which  ivsuU  in  the  formation  of  chloral  are  thontrht  to 
iM'as  follows:  Aldehyd  and  liydi'iclduric  acitl  are  fii-st  formed,  and  these, 

( '  H      ] 

with   some  of  the  alcohol,  vield  monochlorinateil   ether,  .,  ,-,  A,  '  O. 

'  (..n,(  1  )      ' 

which   on   further  additions  ol"   chlorine   mves   tetnu'hiorinated   ether, 

/,j-T/?|    >0.j,  and  this  with   water  furnishes  chloral,  some  alcohol,  and 

some  hydrochloric  acid.  Tlie  action  of  chloral  hydi-.ite  generally  is 
su|)j)osed  to  depend  upon  its  (h^composition  by  conUict  with  the  alkalies 
in  the  system,  (U'velopintr  chloroform  in  its  purity  and  in  a  manner  j>e- 
culiarly  adapted  for  its  l)esi  medietd  effect.  The  dose  is  from  10  to  50 
grains ;  the  medicine  is  <riven  in  solution,  with  a  little  syrup  jwlded  at 
the  time  <tf  takinir  it.  (For  interestiuij!:  pa])ei*s  on  this  subject,  seeP/'oc. 
Avur,  Phiir.  yl.swc.,  vol.  xix.,  pp.  245,  543.) 

locJofoitnum,  U.  S.  P.     {Tndoform.     CHI,  =  392.8.) 

lod(»form  should  he  kept  in  well-stopped  bottles,  in  a  cool  place. 

Small,  lemon-yellow,  lustrous  crystals  of  the  hexiigonal  system,  having 
a  saft'ron-like  and  almost  insuppressi hie  odor,  and  an  unplea.sant,  sliirhtly 
sweetish,  iodine-like  taste.  Not  perceptibly  soluble  in  water,  to  which 
it  imparts  a  slight  <xlor  and  taste;  solubU^  in  MO  parts  of  alcohol  at 
15°  C  (59°  F.),  in  12  parts  of  boiling  alcohol,  in  5.2  parts  of  ether,  and 
in  chloroform,  benzol,  benzin,  disulphide  of  carbon,  fixetl  or  volatile 
oiLs.  Its  solutions  have  a  neutral  reaction.  Sp.gr.  2.000.  It  sublimes 
slightly  at  ordinary  temperatures,  and  distils  slowly  with  water ;  at  about 
115°  C.  (239°  F.)  it  melts  to  a  brown  li(piid,and  at  ahighertemjierature 
yields  vapoi^s  containing  iodine  and  carbonaceous  matter.  If  i(Kloform 
be  digested  with  an  alcoholic  solution  of  potassa,  the  mixture,  when  acidu- 
lated with  diluted  nitric  acid,  will  give  a  blue  colcjr  with  gelatinized  starch. 

Distilled  water  shaken  with  ioilolbrm  should  not  chantre  the  color  of 
blue  litmus  j)ai)er,  and  when  liltered,  should  give  no  j)recipitate  with 
test-solution  of  nitrate  of  silver  (absence  of  iodide).  U|)on  full  com- 
bustion, i(Kloform  should  leave  no  residue. 

This  preparation  may  be  mad(!  by  mixing  2  parts  of  carbonate  of 
potassium,  2  of  iodine,  1  of  alcohol,  and  5  of  water,  heating  till  color- 
less, and  then  pouring  off  into  a  suitable  vessel  to  deposit;  it  is  then 
thoroughly  washed  and  dried.  It  is  in  lemon-yellow  plates,  of  a  peculiar 
and  very  persistent  cKlor  ;  it  is  sparingly  soluble  in  water,  more  so  in 
alcohol,  ether,  and  oils. 

It  has  been  recommended  in  those  ciises  where  iodine  is  indirated, 
but  is  free  from  the  irritating  action  that  characterizes  the  iotline  salts; 
the  usual  dose  is  from  1  to  3  grains  3  times  a  day,  given  in  j  ilul  n*  forms. 

It  must  be  used  with  caution  as  there  are  several  t^ses  recorded  where 
serious  injurv  seems  to  have  been  caused  by  its  prolonged  use.  It  has 
been  employed  in  (sises  of  hemorrhoids  with  great  advantage,  in  Ibrm 
of  suppositories  of  2  or  3  grains,  and  in  form  of  ointment  .5ss  to  .^j,  the 
iodoform  having  been  rubbed  to  a  fine  powder  M'ith  etherand  then  incorpo- 
rated with  the  l)en/.oate<l  lard.  To  cover  the  odor.  10  dro])sof  oil  ol"  ver- 
bena may  be  added,  whicli  is  the  best  substance  yet  tried  lor  the  purpose. 
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Bromal  Hydrate. 

A  series  of  trials  of  bromoform  were  max:le  in  the  Berlin  Pathologi- 
cal Institute  under  the  direction  of  Leibreich  ;  according  to  the  obser- 
vations liromal  hydrate  undergoes  the  same  change  that  chloral  docs,  brf)- 
inoforin  bciny;  formed  bv  the  action  of  the  alkalies  in  the  blood  ;  the 
method  adopted  was  to  give  14  grains  soda  biscuit  in  the  morning  and 
mid-day,  and  at  night  2  to  6  grains  of  bromal  hydrate. 

Bromoform. 

Dr.  Robertson  has  used  this  remedy  and  found  the  effects  similar  to 
those  prcKluced  by  chloroform ;  the  dose  is  not  stated. 

Derivatives  of  Butylic  Alcohol. 


Name. 


Butvlic     alcohol, 
CijHgHO 


5>\itvric  acid, 
Butvric  ether, 

c;h702C,H5 


Source. 


In  the  fusel  oil  of  alcohol 
from  beet  molai^ses. 


By  fermenting  milk  sugar 
with  old  cheese  at  So'^ 
and  adding  CaCOg. 

From  2  parts  But.  acid  ;  2 
parts  alcohol  and  1 
part  H.2SO4  at  175°  ;  or 
by  distilling  CaO,  Hut. 
acid  H2SO4,  and  alcohol. 


Description,  etc. 


Colorless  liquid ;  odor  more  pleasant 
than  fusel  oil;  soluble  in  10  parts 
water;  fusing  with  KHO  yields 
Butyric  acid. 

Colorless  liquid ;  odor  of  rancid  but- 
ter ;  sp.  gr.  .96 ;  boiling  point  328° ; 
soluble  in  water,  alcohol,  and  ether. 

Colorless  licjuid ;  odor  of  pineapples ; 
sp.  gr.  .904  ;  boiling  point  239°  ;  sol- 
uble in  alcoliol  and  ether  in  all 
proportions,  little  in  water. 


Derivatives  of  Amylic  Alcohol. 


Name. 


Amylic     alcohol, 
fusel  oil,  C5H1.2O 


Nitrate  of   amvl, 
CsHi.NO, 


Valerianic    acid. 


Amylo- valerianic 

ether, 

C5H„C5H3(), 
Amylo-acetic 

ether, 

^Hi,C2H3()s 


Source. 


Formed  by  the  fermenta- 
tion of  potatoes  and 
grain ;  contained  in 
whiskev. 


By  distilling  amylic  alco- 
hol with  nitric  acid  and 
copper  turnings. 

In  valerian  ;  by  distilling 
10  parts  KJCrO^.CrOs, 
15  parts  H2SO4,  and  2 
parts  fusel  oil. 


The  oil  floating  on  the  dis- 
uillate  in  preparing  Val. 
acid.  

Bv  distilling  2  parts  KAc, 
"1  Dart  H2SO4,  and  1 
pan  fusel  oil,  and  recti- 
fving  over  lime. 


Description,  etc. 


Colorless  liquid  ;  odor  penetrating,  ex- 
citing to  coughing;  taste  burning; 
.sp.  gr.  .818;  boiling  point  270°; 
crystallizes  at  ^4°  F. ;  inflamma- 
ble ;  soluble  in  alcohol  and  ether  in 
;  11  proportions,  little  in  watei\ 

YeHowish  liquid  ;  sp.  gr.  .877  ;  boiling 
at  96°  C. ;  spicy  odor,  fruity  taste ; 
soluble  in  alcohol  and  ether;  insol- 
uble in  water. 

Colorless  oily  liquid  ;  odor  of  valerian 
and  old  cheese ;  taste  burning,  acid  ; 
sp.  gr.  .937  ;  In  iling  point  347°  ;  in- 
flammable ;  soluble  in  30 parts  v.ater, 
in  all  proportions  in  alcohol  and 
etlier ;  dissolves  camphor  and  some 
resins. 

Colorless  oilv  liquid;  odor  of  apples; 
sp.  gr.  .88;  boiling  point  370°. 

( 'olorloss  liquid ;  odor  of  peai-s ;  sp. 
gr.  .857;  boiling  point  272°;  de- 
composed by  KHO. 
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Buti/ric  Acid,     lint  =  HC,H,0,. 

As  obtained  by  the  .^nponification  of  butter,  some  (liflK'nlties  are  pre- 
sented in  th'tiniii;  jt  of  ea[)rvlic,  (•ai)rinic,  and  vaceinie  aeids ;  it  is  there- 
fore best  to  prepare  it  artitieially  by  butyric  fermentation,  for  -which 
purpose  100  jtarts  of  stareli  sujjar  or  cane  or  milk  sugar  are  dissolved 
in  water,  and  set  aside  in  a  warm  ])laee,  with  10  parts  of  old  cheese; 
or  a  mixture  t)f  100  ])arts  of  sugar,  150  jiarts  milk,  and  50  parts  of 
powdered  elialk,  is  allowed  to  ferment  in  a  warm  place;  if  diluted  with 
water,  fermentation  takes  place  readily.  After  the  cessation  of  the 
evolution  of  gas,  the  li(piid,  on  evaporation,  furnishes  butyrate  of  cal- 
cium, 10  parts  of  which  are  to  be  dissolved  in  40  parts  of  water,  and 
distilled  with  3  or  4  parts  of  nuu-iatic  acid;  from  the  distillate  the  acid 
is  separated  by  saturating  it  with  chloride  of  calcium,  the  oily  liquid  is 
rectified,  and  that  portion  coming  over  at  327°  is  preserved  as  pure  con- 
centrated butyric  acid. 

Alcohol  Amylicum.     {Fusel  Oil  =  CjH^HO.) 

To  obtain  this  in  a  state  of  purity  from  the  ordinary  grain  fusel  oil, 
which  niav  be  obtained  at  distilleries,  the  crude  fusel  oil  is  as!;itated  with 
an  equal  bulk  of  solution  of  table  salt,  the  water  removed,  and  the  oil 
distilled  with  about  its  own  weight  of  water ;  the  potato  fusel  oil  distils 
with  the  vapors  of  water,  and  the  receiver  contains  water  h< tiding  the 
last  traces  of  alcohol  in  solution,  upon  which  the  amylic  alcohol  Hoats. 

An  oily,  nearly  colorless  liquid,  having  a  strong,  olfensive  odor,  and 
acrid,  burning  taste.  Its  specific  gravity  is  0.818,  and  its  boiling  point 
between  268°  and  272°.  It  is  sparingly  soluble  in  water,  but  unites  in 
all  proportions  with  alcohol  and  ether.  It  does  not  take  fire  by  contact 
with  flame,  and,  when  dro])ped  on  paper,  does  not  leave  a  permanent 
greasy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are  poison- 
ous, producing  coughing,  nausea,  v^omiting,  vertigo,  fainting,  prostration 
of  the  lower  extremities,  convulsions,  asphyxia,  and  death.  Ammonia 
has  been  recommended  to  counteract  these  deleterious  effects. 

It  is  not  used  in  medicine,  except  rarely  as  an  external  irritant  in 
rheumatic  and  other  painful  affections;  but  has  attained  considerable 
importance  in  the  arts,  chiefly  for  the  artificial  ])roduction  of  perfumes 
and  fruit  essences,  and  for  the  ])reparation  of  valerianic  acid  by  the  use 
of  oxidizing  agents. 

Amyl  Nitris,  U.  S.  P.     {Nitrite  of  Amyl.     C^H.jXOa  -=  117.) 

Nitrite  of  amyl  should  be  preserved  in  small  glass-stoppered  vials,  in 
a  cool  and  dark  jdaee. 

Nitrite  of  amyl  is  made,  according  to  Prof.  Maisch's  process,  by 
mixing  in  a  capacious  retort  an  equal  bulk  of  amylic  alcohol,  purified, 
and  nitric  acid,  a])j)lying  a  moderate  and  gradually  increasing  heat  until 
the  mixture  aj^proadies  the  boiling  point,  when  the  fire  is  removed  and 
the  reaction  allowetl  to  i^roceed ;  tliis  substance  luus  been  tried  as  an 
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anaesthetic,  and  is  very  powerful  in  its  action ;  it  stimulates  the  heart 
more  powerfully  than  any  other  remedy. 

A  clear,  ])ale-ycllowish  licjuid,  of  an  ctliereal,  fruity  odor,  an  aromatic- 
taste,  and  a  neutral  or  slightly  acid  reacti(jn.  When  freely  exposed  to 
the  air  it  deciomposes,  leaving  a  large  residue  of  amyl  alcohol.  It  Ls 
insoluble  in  water,  hut  soluble,  in  all  proportions,  in  alcohol,  ether, 
chloroform,  benzol,  and  benzin.  Its  specitic;  gravity  is  0.872  to  0.874, 
and  it  boils  at  about  96°  C  (205°  F.),  giving  an  orange-colored  vajior. 
It  burns  with  a  fawn-colored  flame.  Warmed  with  excess  of  solution 
of  [)otassa  it  gives  the  odor  of  amyl  alcohol.  If  this  alkaline  mixture 
be  treated  with  a  little  test-solution  of  iodide  of  potassium,  and  then 
with  acetic  acid  to  an  acid  reaction,  there  is  an  immediate  separation  of 
iodine,  and  on  the  addition  of  gelatinized  starch  a  deep-blue  color  appears 
(distinction  from  nitrate).  It  should  remain  transparent,  or  nearly  so, 
when  exposed  to  the  temperature  of  melting  ice  (absence  of  water). 

On  shaking  10  c.c.  of  nitrite  of  amyl  with  2  c.c.  of  a  mixture  of  1 
part  of  water  of  ammonia  and  9  parts  of  water,  the  liquid  should  not 
redden  blue  litmus  paper  (limit  of  free  acid). 

Artificial  Fi'uit  Essences. 

The  artificial  fruit  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups,  and  as  flavors  for  culinary  purposes  and  confec- 
tionery, belong  to  this  class  of  ethers ;  they  are  solutions  of  compounds 
of  organic  acids  with  ordinary  ether  and  amylic  ether,  in  deodorized 
alcohol.  But  little  practical  information  has  been  published  with  refer- 
ence to  their  preparation,  the  manufacturers  keeping  their  processes 
secret,  in  consequence  of  which  the  quality  of  the  essences,  as  they  occur 
in  commerce,  varies  exceedingly. 

The  following  jjrocesses  for  some  of  the  most  prominent  of  these 
essences,  in  connection  with  the  foregoing  syllabi,  will  be  found  to  facili- 
tate their  preparation,  which,  to  be  successful,  must  be  conducted  with 
care  and  with  close  attention  to  the  results  of  experience. 

Jarfjonelle  pear  essence  is  an  alcoholic  solution  of  amylo-acetic  ether, 
as  given  in  the  syllabus,  in  proportions  indicated  by  convenience. 

Bergamot  pear  essence  is  a  solution  of  5  parts  of  amylo-acetic  ether, 
1|  parts  of  acetic  ether,  in  from  100  to  120  parts  of  alcohol. 

Apple  oil  consists  of  an  alcoholic  solution  of  1  part  of  amylo-valeri- 
anic  ether  dissolved  in  6  or  8  parts  of  alcohol. 

Pineapple  essence  consists  of  1  part  of  butyric  ether  dissolved  in  8  or 
10  parts  of  alcohol ;  or  the  potassa  soap  of  butter  is  dissolved  in  alcohol, 
and  this  solution  distilled  with  an  excess  of  sulphuric;  acid.  Prepared 
by  the  latter  j)rocess,  the  odor  is  somewhat  modified  by  the  presence  of 
capronic,  caprylic,  and  caprinic  ethers. 

Banana  essence  cojisists  of  a  mixture  of  amylo-acetic  ether  and  some 
butyric  ether  dissolved  in  alcohol.  A  more  perfect  imitation  is  that 
made  with  acetate  of  amyl  alone. 

Essence  of  raspberries  is  usually  made  by  mixing  acetic  ether  with  an 
1^  alcoholic  essence  of  orris  root. 

Quince  Essence. — In  making  this  essence  pelargonic  acid  has  to  be 
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|)ic|i:ii"til  a- a  iii'st  step.  I'liis  ju'id  is  coiilaiinil  in  the  oil  df  |iclaru;(>iiiiitii 
nisciiiii,  t"n»in  wliicli  it  may  l>(>  obtaiiUHl  l)y  coiiihiiiint!;  it  with  potassi  ; 
hut  it  is  more  a(lvaiitai::c(>usly  niatlc  tnun  nil  nt"  nic,  l)y  licatinf^  It  in  a 
retort  witli  nitric  arid  pi-cvinusly  dihitcd  with  an  ('(|nal  measure  of 
water,  reinovinij;  trom  the  lire  as  soon  as  the  reaeti«»n  eomnieneeSj  after- 
wards l)oilini>;  with  eohohation  until  niti'ous  acid  va|)(»i's  cease  to  he 
evolve<l  ;  the  oily  acid  is  iheu  removed,  wasiied  with  wattT,  comhined 
with  |>otassji,  and  a  neutral  stron>»:-smellinj^  oil  separated,  after  which 
till'  solution  of"  pelar»2:ouate  of  pot:tssiuiu  is  decomposed  hy  sid)>huric 
acid. 

Pelarirouic  acid  is  now  sutticiently  pure  for  the  preparation  of  the 
ether;  it  still  contains  a  resinous  suhstunce,  from  which  it  may  he  piu'i- 
tied  bv  rectification,  comhiniuLi'  with  caustic  haryta,  and  dccomposinj^ 
the  <Tvstalli/cd  salt  with  diluted  sulj)hin'ic  acid.  IVlartronic  acid,  hy 
a  c(»ntinued  dij^fj^tion  with  alcohol,  is  convcrtiHl  into  pelaru:ouic  ether, 
whieh  is  obtained  purer  and  in  a  shorter  time  hy  saturatiuj^  an  alcoholic 
solution  of  pelargonie  acid  with  nun-iatic  acid  jjas,  washing  the  separated 
ether  with  water,  and  drvinw;  it  over  chloride  of  calcium.  Tf  the  pure 
ether  is  sought,  this  may  he  rectified;  it  consists  of  (yi^,C'„I !,,( X,. 

The  pelargoniv,  also  called  cenanthw  ether,  dissolved  in  alcohol,  con- 
stitutes the  essence  of  quince.  An  impure  ])elarironic  ether  is  said  to  Ix; 
used  in  England  for  im|)arting  to  ])otato  spirit  the  flavor  of  whiskey. 

Ftif<('l  oil  ofiriiie  was  supj)ose(l  to  he  ananthic  cf/icr,  and  has  been  fre- 
(juently  confounded  with  jjclargonic  ether.  According  to  late  investiga- 
tions of  Fischer,  it  is  a  mixture  of  caprylic  and  other  allie<l  ethers. 
Probably,  however,  the  fusel  oil  contained  in  the  different  wines  varies 
in  the  kinds  and  ]iroportions  of  the  ethers.  This  fusel  oil  is  the  cause 
of  the  persistent  smell  of  all  or  most  wines,  and  is  (juite  distinct  from 
their  hoiirjuef,  which  in  some  wines  is  wanting  altogether.  It  is  obtained 
by  careful  distillation  of  the  ferment  of  wines  mixed  with  half  its  meas- 
ure of  water,  a  little  eenanthic  acid  may  be  removed  by  agitation  of  the 
distillate  with  some  carbonate  of  sodium,  the  li([uid  is  then  heated,  the 
ether  rises  to  the  surface,  and  is  obtaini'd  free  of  water  by  standing;  over 
chloride  of  calcium. 

The  hou(fiet  of  wineit,  which  is  formed  after  fermentation,  is  ])robably 
<hie  to  the  pres(Micc  of  acetic,  butyric,  valerianic,  and  other  ethers;  hut 
our  knowledge  of  its  true  chemical  nature  is  very  limited. 

Most  alcoholic  liquoi-s  are  subject  to  adidteration  and  sophistication, 
for  which  purposes  some  of  the  artificial  ethers  are  used,  usually  together 
with  sweet  s])irits  or  alcohol  freed  from  fusel  oil.  Thus  formic  ether 
is  used  to  impart  to  alcohol  the  flavor  of  arrack,  and  constitutes  the 
«-hicf  ingredient  in  what  is  called  c.^scncc  of  (irmck  ;  and  butyric,  vale- 
rianic, and  cai)rvlic  ethei-s  enter  into  the  composition  of  the  so-calknl 
essence  of  nun. 
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CHAPTER    V. 

FIXED  OILS  AND  FATS. 

THE  fixed  oils  and  fats  form  so  natural  a  group  that  thev  may  be 
conveniently  classed  together,  though  derived  respectively  from 
animal  and  vegetable  kingdoms. 

Thev  resemble  the  jirecediug  grou|)s  of  ternaiy  organic  j)rin<'ij)les  in 
Ix'ing  nutritious  in  the  sense  in  which  that  term  applies  to  noii-nitro- 
genized  principles.  The  veiy  large  proportion  of  carbon  they  contain 
peculiarly  adajjts  them  to  maintain,  by  combustion  in  the  lungs  and 
capillaries,  the  heat  required  in  the  various  processes  of  the  economy. 
In  medicine,  they  are  used  for  this  in  connection  Avith  certain  denmlcent, 
alterative,  and  cathartic  properties,  pertaining  to  particular  individuals 
of  the  group.  They  constitute  the  chief  vehicles  for  medicines  to  be 
applied  externally,  whether  in  ointments  in  which  the  oil  is  usuallv  not 
decomposed,  or  in  liniments  and  plasters,  in  some  of  which  a  decomj)osi- 
tion  of  the  oil  is  intentionally  effected.  The  fixed  oils  enter  largely  into 
the  food  i)i  animals  and  of  the  human  race ;  they  are  accumulated  par- 
ticularly in  the  fruit  and  seeds  of  plants,  and  exist,  associated  Avith  other 
nutritive  materials,  in  the  straAV  and  stalks  as  well  as  the  seed  of  the 
cereal  grasses. 

The  folloAnng  proportions  of  fixed  oils  have  been  ascertained  to  exist 
in  the  several  substances  named  :  In  Indian  corn,  8.8  per  cent. ;  oats, 
6.9  ;  fine  Avheat  flour,  1.4  ;  bran  from  wheat,  4.6  ;  rice,  0.25  ;  hay  and 
straw  from  3  to  5  ;  olive  seeds,  54  ;  flaxseed,  22  ;  almonds,  46  ;  walnuts, 
50;  cocoa-nut,  47 ;  yelk  of  eggs,  28  ;  coVs  milk,  3.13  per  cent. 

Adulteration.-^. — The  chief  adulterations  to  which  the  fixed  oils  are 
subject,  are  mixtures  of  the  finer  and  more  expensive  kinds  with  the 
cheaper.  These  may  be  detected  by  variations  of  the  S])ecific  gravity 
from  the  normal  standard,  thou";h  as  the  several  oils  only  varv  from  .865 
to  .970  sp.  gr.,  this  means  of  detection  becomes  a  matter  of  considerable 
nicety.  It  has  been  proposed  to  apply  this  test  at  the  temperature  of 
boiling  water,  but  we  have  too  little  data  to  make  this  generally  avail- 
able. The  specific  gravity-  of  each  of  the  fixed  oils  mentioned  in  this 
work,  as  far  as  known,  is  given  in  the  syllabus  which  folloAvs. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good  means 
of  detecting  their  adulterations,  especially  when  heat  is  ajjplied.  A 
known  pure  sample,  being  obtained,  may  be  heated  in  a  s])()on  and  com- 
pared with  a  quantity'  of  the  suspected  oil  similarly  heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing  a 
stream  of  chlorine  through  them.  The  pure  vegetable  oils  are  not 
materially  altered,  but  a  mixture  of  the  two  turns  dark-broMU  or  l)lack. 

On  adding  1  drop  of  concentrated  sulphuric  acid  to  about  10  drops 
of  a  fixed  oil,  coloration  is  pnKluced,  varying  with  the  diflerent  oils ; 
fish  oils  turn  reddish  or  violet ;  rape  seed  and  oil  of  black   mustard 


480  FIXED    OILS     ANr>     FATS. 

^reeui.sh-hlue;  olive  oil  yollowish,  then  greenish ;  linseed  oil  dark-brown 
luul  l)lack. 

Solubility  in  alcohol  is  another  fact  wiiieh  is  useful  in  deterniininjj  the 
ijeiniineness  ot"  oils.  C'asti»r-i>il  is  soluble  in  its  own  wei<;ht  of  alcohol 
of  ..S'JO  sp.  fjr.  Croton  oil  dissolves  in  the  same  proportion  in  alcohol 
of  .7JM)  s]).  o^r.  Olive  oil  is  nearly  insoluble.  Oil  of  almonds  dissolves 
in  25  ))arts  of  cold  and  <)  parts  of  boilinu;  alcohol. 

The  boilino;  point  of  fixed  oils  varies  from  500°  to  (>0()°  V.,  so  that 
we  miiiht  detect  the  admixture  of  the  volatile  oils,  hy<lrocarl)ons  from 
<-oaI,  etc.,  by  niisini:;  the  teinju-rature  and  noticin<>'  the  jK)int  at  whicji 
el)ullition  commences,  and  the  nature  of  the  distillate.  The  nieltinj^  and 
the  solidifyino;  points  of  solid  fats  are  liable  to  variation  in  the  case  of 
those  vieldinii'  Lilvcerin  bv  saponification.  If  allowed  to  c(»ol  while  in  a 
melted  state,  their  temperature  after  first  sinking  becomes  constant  for  a 
time,  and  then  exhibits  a  sudden  rise.  This  oceui-s  at  a  definite  ])()iiit 
for  each  fat,  which  is  therefore  called  the  natural  point  of  solidification, 
although  the  fat  may  be  considered  at  a  time  in  a  state  of  superfusion. 
Other  fats  exhibit  only  one  point  of  solidification,  which  coincides  with 
the  melting  point. 

Chemical  H'mtory. — The  vegetable  and  animal  fats  are  mixtures  of 
different  proximate  constituents,  each  of  which  consists  of  a  fatty  acid 
and  a  base,  analogous  in  behavior  to  the  ethers  treated  of  in  the  hust 
(rhapter,  wdth  the  difference  that  it  requires  3  e([uivalents  of  acid  for 
saturation.  Separated  from  its  acid  it  combines  with  water  so  that  its 
alcohol  f/li/cenn  is  obtained.  The  ether  which  exists  in  the  fats  has 
been  called  by  Berzelias  oxide  of  lipyl(\  and  has  also  received  the  name 
of  oxide  of  glyceryle ;  glycerin  being  its  hydrated  oxide. 

When  a  fixed  oil  is  treated  with  an  alkali,  the  latter  comliines  with 
the  fatty  acids  and  forms  a  soap.  Soaps,  therefore,  are  salts,  the  acids 
of  which  are  derived  from  the  fixed  oils;  if  the  base  is  an  alkali  they 
arc  soluble  in  water,  and  to  a  certain  extent  also  in  alcohol  ;  the  soa|)S 
of  the  alkaline  earths  and  the  metallic  oxides  are  insolul)le  in  both 
menstrua;  the  term  soap  is  for  this  reason  not  commonly  aj^plied  to 
those  compounds,  and  the  Pharmacopoeia  recognizes  one  of  them,  the 
lead  soa[),  by  the  name  of  Eiaplastrum  Phimbi. 

The  acids  which  arc  present  in  the  natural  fats  are  mostly  homologous 
compounds  of  the  general  formula  C„II„02.  The  first  two  of  the  series, 
formic  acid,  CH/)^,  and  acetic  acid,  Cyi^Oj,  are  thin  liquids,  readily 
soluble  in  water  and  alcohol ;  the  next  two,  propionic,  Cyi^/X,  and 
butyric  acid,  (',II/X,  are  oily  liquids,  solul)le  in  water,  but  separaterl 
from  their  solutions  by  chloride  of  calcium,  and  boil  at  287°  and  314.0° 
respe(;tively.  The  following  acids  of  tJie  series  are  oily  and  but  sparingly 
soluble  in  water : — 

Valerianic  acid,  ("jHioO.^.     In  valerian  niol,  and  tlic  I'at  ot"  the  doipliiii;  l)oils  at  347". 
(  apronic  aeid,  Cgll,./).^.     In  cow  bntter,  and  cocoa-nut  oil ;  boils  at  388°. 
Gi^nanthylic  acid,  ('jIIj^O.^.     Formed  in  the  oxidation  of  ciustor  oil,  etc.,  besides  other 

pniduct.s;  l)oilin<r  point  425°. 
Caprylic  acid,  CglbgOj.     In  cow  butter,  cocoa-nut  oil,  human  fat,  and  in  the  fusel  oil 

of  rye,  rice,  and  beet-rc,ot  spirit;  l)oiIin},'  [)oint  4")7°. 
Pelaiffonic  acid  ( 'glliyU.^.     In  pelargonium  roseum,  and  by  the  oxidation  of  oil  of  rue; 

boiling  point  500°. 
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All  the  above  liquid  acids  possess  a  strong  odor ;  some  of  them  havinfr 
been  suffieieutly  treated  of  in  the  last  chapter,  and  others  being  reserved 
for  the  chapter  on  organic  acids,  we  may  pass  to  a  series  of  the  solid 
fatty  acids,  which,  with  the  exception  of  the  first,  are  destitute  of  odor. 

Caprinic  acid,  C",oH.,oO,^.  In  cow  and  goat  butter,  cocoa-nut  oil.  various  fusel  oils,  etc  ; 
fusible  at  80.5°. 

I^awrinic  acid,  C12H24O2.  Laurostearic  acid.  In  the  fruit  of  Laurus  nobilis,  in  cocoa- 
nut  oil,  picliurim  beans,  and  in  spermaceti ;  fusible  at  110.5°. 

Myristic  acid,  Ci4H28()2.     In  the  expressed  oil  of  nutmegs;  fusible  at  126.8°. 

Talmitic  acid,  C'lgllgjOj.  In  palm  oil,  in  Chinese  wax,  tallow,  suet,  in  human  fat,  but- 
ter, lard,  olive  oil,  cocoa-nut  oil,  wax,  spermaceti ;  f  of  myrtle  wax  is  this  acid ;  by 
fusing  oleic  acid  with  KHO ;  fusible  at  143.6°. 

Margaric  acid,  (',,113/32.     Is  a  mixtui-e  of  10  parts  of  stearic  and  90  palmitic  acid. 

Stearic  acid,  C]gIT3g02.  In  suet,  lard,  cocoa-nut  oil,  and  most  other  animal  and  vege- 
table fats ;  fusible  at  15fi.60. 

Arachic  acid,  C20II40O2.     In  the  fruit  of  Arachis  hypog£ea;  fusible  at  167°. 

It  will  be  observed  that  the  members  of  the  series  commencing  with 
■caprinic  acid  differ  from  the  next  following  by  CgH^ ;  whether  there  are 
any  natural  fatt)^  acids  between  those  mentioned  in  the  syllabus  has  not 
been  definitely  settled.  Some  other  fatty  acids,  containing  more  C  than 
the  above,  have  been  discovered,  but  it  is  asserted  that  tliey  have  not 
been  obtained  in  a  pure  state ;  we  name  only — 

Eehenic  acid,  C22H44O2.     In  the  Behen  oil  from  Moringa  aptera. 

<  "erotinic  acid,  C27H54O2.  In  beeswax,  in  the  free  state,  and  in  Chinese  wax ;  fusible 
at  170°. 

Besides  these  acids  there  occur  others  in  fats  of  the  composition 
0nH„_2O2 ;  the  series  is  not  nearly  as  complete  as  the  foregoing,  and  it 
is  uncertain  even  whether  the  first  one  mentioned  in  the  syllabus  really 
belongs  to  it.     The  following  comjirises  the  few  that  are  known : — 

Carl)onic  acid,  0,04.=  (2CO2).     Gaseous. 

Acrylic  acid,  C3H4O2.     By  the  oxidation  of  acrolein;  liquid. 

Crotonic  acid,  C4Hg02.     In  croton  oil ;  neither  acrid  nor  purgative  ;  liquid. 

Damaluric  acid,  C7H,202.     In  the  urine  of  man,  the  cow,  and  the  horse ;  liquid. 

3Ioringic  acid,  C]5H2802-     In  the  oil  of  Moringa  aptera ;  solid  at  32°. 

Ilypogseic  acid,  C16H30O2.     Physetic  acid.     In  the  oil  of  Arachis  hyi:iog8ea  and  the 

liquid  fat  of  the  Cetaceaj ;  fusible  at  93°. 
Geadic  acid,  CjeHjoOj.     By  HNO3  from  the  former  ;  fusible  at  100°. 
Oleic  acid,  Cif,H3402.     In  the  fat  of  most  animals,  and  in  all  the  undrying  vegetable 

oils ;  solid  at  25°  ;  oxidizes  readily. 
Klaic  acid,  C18H34O2.    From  oleic  acid  by  HNO3;  inodorous,  tasteless;  fusible  at  111°. 
Balsenic  acid,  CigHggOj.     In  the  oil  of  Balfena  rostrata ;  solid  at  40°. 
Erucic  acid,  C22H42O2.     Sinapic  acid.     In  the  oil  of  mustard ;  fusible  at  93°. 

A  few  other  acids  of  a  different  composition  are  met  with  in  some 
fixed  oils,  among  which  we  mention — 

(Clinic  acid.     Compos.  (?)     In  the   drying   oils,  linseed,  nut,  hemp-seed,  poppy-seed 

oils,  etc. 
Eicin-oleic  acid,  C18H34O3.     In  castor  oil ;  solid  at  about  15°. 

Most  of  these  acids  are  combined,  as  has  been  stated  above,  with  the 
ether  of  a  triatomi(;  alcohol,  the  oxide  of  glyceryle ;  but  some  fatty 
bodies  contain,  either  besides  this  or  altogether,  other  bases,  of  which 
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the  following:;  syllabus  Avill  give  a  view ;  tlu'v  arc  tlio  others  of  mona- 
toniie  alcoliols : — 

Oxide  of  ci"l>  le,  (',fill33(OII).     In  spermaceti  wiili  palinitie  acid  (cetin'). 
"         ceryle,  C'.^,7lIjj(OH).     In  (.'irmcso  wax  with  cemlinic  acid. 
"         nietyle,  C'aolIgQ^OII).     In  hceswax,  tlie  purtion  insoliililc  in  Imiling  alcohol, 
with  palmitic  acid  (myricin). 

The  coinjumncls  of  th(^  fatty  acids  with  (he  oxide  of  glycervle  are,  by 
eoniinou  consent,  called  by  the  name  of  the  acid,  changing  the  termina- 
tion ic  into  hi.     Thus  niyristin  is  C^}i^,{C^^H.,,02)^;  j)alniitin,  C3H5, 

(C,eH,,0,)3;  steiirin,  C3H,,(C,sH3.A)3;  ^i~i'''''"^  ^V^^^^'^-.l^aA'a.;  <'1^'>»» 
(yi.,(C 7^1330^)3.  All  tlic^c  fats  contain  ll  c»)ui\alents  of  ai-id,  but 
others  with  2  and  1  etjuivaicnt  have  been  obtained  artificially;  they  are 
designated  in  organic  chemistry  by  prefixing  to  the  former  the  word  tri, 
to  the  next  di,  and  to  the  liust  mono.  Ordinary  stearin  is,  according  to 
the  chemical  nomenclature,  tri.^fcdrin  C3H.-,,(C,^Il3,,(X)3;  the  artificial 
(Jisfcarin  has  the  formida  C'3H.,OH,(Ci3H3502)2 ;  and  the   monontcd rht 

C3H,(OH.),(C\,H3A).  .  ■  . 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  difficulty ; 

fractional  preci})itation  must  be  frequently  resorted  to. 

Empkidrum  Phimbl,  U.  S.  P.     {Lead  Planter.)    {Diachylon  Plaster.) 

Oxide  of  lead,  in  very  fine  powder,  thirty-two 

parts ;^2 

Olive  oil,  sixty  parts' (iO 

Water A  sufficient  quantity. 

Rul)  the  oxide  of  lead  with  about  one-half  of  the  olive  oil,  and  add 
the  mixture  to  the  remainder  of  the  oil,  contained  in  a  suital)le  vessel  of 
a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add  10  parts 
of  boiling  water,  and  boil  the  whole  together  until  a  homogeneous  plaster 
is  formed,  adding,  from  time  to  time,  during  the  process,  a  little  water,  as 
that  fii'st  addetl  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  greasiness  (»r 
stickiness.  It  should  be  entirely  soluble  in  warm  oil  of  tin"[)entine 
(absence  of  uneombined  oxide  of  lead). 

The  process  requires  that  olive  oil  (lard  oil  does  not  pnKluce  a  nice 
product)  should  be  boiled  with  finely-powdered  oxide  of  lead  (litharge) and 
water  for  a  long  time,  until  they  unite  into  a  mass  of  a  soft,  solid  consist- 
ence, whicii  is  tenacious,  and  readily  rolled  iq)on  a  wet  marble  slab  into 
rolls  of  suitable  size,  which  are  allowed  to  harden  by  maceration  in  a 
trough  of  cold  water  and  sul)scquent  exposure  to  the  air;  1  gallon  of 
oil  yields  about  12  ftis.  of  plaster. 

Lead  plaster  is  usually  found  in  coMunei-ce  in  rolls  of  various  sizes, 
from  ),  oiuice  to  h  ])ound  in  weight,  called  xiinpte  diachylon,  or  lead 
plaster:  sometimes,  though  rarely,  it  is  spread  upon  cotton  cloth  by 
niachiucrv,  and  sold  by  the  yard  like  adhesive  ])laster  cloth.  It  is 
milder,  and  hss  irritating  in  its  action  u|)on  highly  iuHamed  siu'faces, 
though  less  adhesive  than  that  well-known  and  u.^^eful  apjilicatioii. 
l*o.stponing  to  auothtM-  chapter  the  practical  details  in  regard  to  tliese, 
and  the  munerous  conq)ounds  into  which  they  enter,  it  will  be  apjiro- 
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priatc  in  this  place  to  introduce  to  notice  what  was  formerly  a  residuary 
product  of  the  manufacture  of  le^id  plaster,  but  is  now  made  directly 
from  fixed  oils. 

Glycerinum,  U.  S.  P.     [Glycerin.) 
{(rlycerina,  Pharm.,  1870.) 

A  liquid  obtained  by  the  decomposition  of  fats  or  fixed  oils,  and  con- 
taining not  less  than  95  per  cent,  of  absolute  glycerin  [03X15(110)3  =  92]. 

A  clear,  colorless  liquid,  of  syrupy  consistence,  oily  to  the  touch, 
hygroscopic,  "without  odor,  very  sweet,  and  slightly  \\arm  to  the  taste, 
and  neutral  in  reaction.  It  is  soluble,  in  all  proportions,  in  water  and  in 
alcohol,  also  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  but 
insoluble  in  ether,  chloroform,  benzol,  or  fixed  oils.  Its  specific  gravity 
should  not  be  less  than  1 .250,  corresponding  to  the  presence  of  at  least 
95  per  cent,  of  absolute  glycerin.  In  solution  with  water,  it  is  slowly 
vaporized,  with  steam,  at  100°  0.  (212°  F.);  exposed  alone  to  higher 
tenqx;rature,  it  yields  acrid  decomposition  vapors  of  a  charac-tcristic 
odor,  with  a  little  glycerin  vajwr,  and  at  290°  0.  (554°  F.)  it  boils,  and 
is  decomposed.  If  a  fused  bead  of  liorax,  on  a  loop  of  platinum  A\ire, 
be  moistened  with  glycerin,  previously  made  slightly  alkaline  with  diluted 
solution  of  soda,  and  after  a  few  minutes  held  in  a  colorless  flame,  the 
latter  will  be  tinted  deep  green. 

Glycerin  should  be  neutral  t''  litmus  paper.  Upon  warming  a  portion 
of  5  or  6  gm.  w^ith  half  its  weight  of  diluted  sul2)huric  acid,  no  butyric 
or  other  acidulous  odor  should  be  developed.  A  portion  of  2  or  3  gm., 
gently  warmed  with  an  equal  volume  of  sulphm^ic  acid  in  a  test-tube, 
should  not  become  dark  colored  (absence  of  cane-sugar).  A  portion  of 
about  2  gm.,  Ilea  ted  in  a  small,  open  porcelain  or  platinum  capsule,  u})on 
a  sand-bath,  until  it  boils,  and  then  ignited,  should  burn  and  vaporize 
.so  as  to  leave  not  more  than  a  dark  stain  (absence  of  sugars  and  dextrin, 
which  leave  a  porous  coal).  A  portion  heated  to  about  85°  O.  (185°  F.), 
with  test-solution  of  potassio-cupric  tartrate,  should  not  give  a  decided 
yellowish-brown  precipitate,  and  the  same  result  should  be  obtained,  if, 
before  applying  this  test,  another  portion  be  boiled  with  a  little  diluted 
hydrochloric  acid  for  J  an  h(jur  (absence  of  sugars).  ^\_fter  full  com- 
bustion, no  residue  should  be  left  (metallic  salts).  Diluted  with  10  times 
its  volume  of  distilled  water,  portions  should  give  no  preci})itates  or  col- 
ors, when  treated  with  test-solution  of  nitrate  of  silver,  chloride  of 
barium,  chloride  of  calcium,  sulphide  of  ammonium,  or  oxalate  of 
anmionium  (acrylic  or  hydrochloric,  sulphuric,  oxalic  acid,  iron,  or  cal- 
cium salts). 

Glycerin  may  be  classified  among  pseudo  sugars  (see  page  436),  but  in 
chemical  behavior  it  is  a  triatomic  alcohol  of  the  hypothetical  radical  glyce- 
ryle,  O3H5.  Glycerin  is  separated  from  oils  in  the  process  of  their  sapon- 
ification, and  may  be  obtained  by  e\aporation  from  the  water  in  ^vhich 
lead  plaster  has  been  made,  care  being  taken  to  precipitate  any  lead  held 
in  solution  by  sulphiu-etted  hydrogen,  and  to  drive  off  the  excess  of  this 
gas  by  heat. 

There  are  several  qualities  of  glycerin  in  our  markets;  the  cheapest 
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is  made  from  the  watoi-s  from  wliich  s(>a]>  has  been  separated;  that 
\vhleh  has  been  collected  as  a  rcsiduarv  pnnhict  from  the  plaster  mami- 
facturer  has  l)eeu  almost  siijK'i-seded  bv  that  distilled  from  fats  bv  hi<rhly 
heated  steam. 

This  proce.-<s,  whicli  \v;ls  first  discovereil  l)y  Mr.  Tilj^hman,  has  com- 
pletely revolution ize<l  the  trade  in  and  use  of  glycerin.  Thirty-five 
yeare  ago  glycerin  ^\as  looked  uj)on  almost  as  a  curiosity,  so  little  was 
the  demand  for  it ;  and  for  many  years  the  article  made  by  two  ])arties 
only  Avas  considered  sulliciently  good  i'or  medicinal  purj)oses — that  made 
by  Price  C  audle  Company,  of  London,  and  that  by  Henrj-  Bower,  of 
Philadelphia — while  at  the  preseut  time  excellent  glycerin  is  made  by  a 
great  many  mannfactnrei-s. 

When  made  l)v  distillation  glycerin  is  lial)le  to  be  contmninated  with 
acrolein,  a  peculiar  volatile  principle  to  which  it  owes  its  acridity. 
Recent  chemical  investigations  show  that  acrolein  is  formed  during  the 
dehydration  of  glycerin  even  in  vacuo.  Some  specimens  have  a  saline 
taste,  evincing  important  impurities  in  view  of  the  uses  to  which  it  is 
api)li(Kl.  Among  the  impurities  noted  by  dillerent  writer  are  oxalic 
and  formic  acids,  although  this  is  denied  by  othei^s;  nitric  acid  has  l^een 
observed  by  Schepky,  and  butyric  acid  by  Perutz.  In  the  common 
grades  the  bad-smelling  fatty  acids  are  often  observable. 

Glycerin  is  occasionally  adulterated  with  glucose,  which  is  easily 
detected  by  means  of  Fehling's  sugar-test;  and  one  samjde  of  excellent 
appearance,  and  marked  "  chemically  pure  glycerin,"  showed  on  exami- 
nation by  us  the  presence  of  cane  sugar. 

The  presence  of  water  will  be  indicated  by  its  diminished  specific 
gravity :  thus,  glvceriu  containing  1  per  cent,  of  water  has  the  sp.  gr. 
of  1.263;  10  per  cent.,  1.233;  20  per  cent.,  1.203;  50  per  cent, 
1.173. 

Glycerin  is  sometimes  used  to  impart  sweetne&s  (age")  and  an  oily 
appearance  (body)  to  liquoi'S,  and  thus  labelled  is  sold  to  dealers  for 
those  pm-poses. 

It  is  much  employed  as  a  substitute  for  oils,  having  a  remarkable 
property  of  soothing  irritable  conditions  of  the  mucous  surfaces,  and  at 
the  same  time  mixing  in  all  proportions  Mith  water,  and  with  most 
aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parclied  condition  of 
the  mouth  so  often  present  in  disease,  to  which  it  may  be  apj)lie<l  either 
by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swallowing  it 
diluted  witli  water.  Hiy-hlv  concentrated  p-lvcerin  will  tend  t<t  increase 
the  dryness  of  the  mouth  by  its  power  of  absorl)iug  moisture,  and  ibr 
this  reason  should  be  diluted  before  being  used  for  this  purpose.  For 
a  certain  form  of  deafness  resulting  from  dni'ness  of  the  tympanic 
membrane  it  is  one  of  the  best  of  remedies.  It  is  used  in  certain  scaly 
.skin  di.sciises,  ;vs  lepra.  It  is  a  useful  ap])lication  to  sore  nij)j)lcs,  also 
to  burns  and  excoriated  surfaces,  and  is  added  to  poultices  to  kw^)  them 
moist.  Its  substitution  for  almond  and  olive  oil,  in  the  prej)aration  of 
delicate  ointments,  is  seldom  productive  of  advantage ;  it  nmst  be 
remembered  that  it  is  not  j)crfcctly  misciblc  with  the  fixed  oils.  It  is 
not  lial^lc  to  become  rancid  as  oils  are,  and  it  imbibes  the  essential  oils 
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from  plants  digested  in  it  with  remarkable  avidity,  so  that  it  is  well 
adapted  to  the  preparation  of  liniments  and  lotions ;  it  is  also  miseible 
with  soaps.  From  its  remarkable  solvent  power  over  chemical  agents  it 
L?  much  used  in  ]>harmacy,  and  the  name  glyceroles  (glycerites,  U.  S.  P.) 
is  applied  to  solutions  containing  it.  Glycerin  is  an  excellent  vehicle 
for  subacetate  of  lead,  Avhich,  on  admixture  with  common  oils,  as  in 
Goulard's  cerate,  is  always  converted  into  a  compound  of  the  oil-acid 
with  oxide  of  lead ;  and  on  admixture  with  water,  as  in  leiid-water, 
immediately  begins  to  be  decomposed,  depositing  carbonate  of  lead,  so 
that  the  solution  in  a  short  time  becomes  inert.  Glycerin  is  miseible  in 
all  proportions  with  liquor  plumbi  subacetatis,  and  under  the  name  of 
Liiiiinenfum  pluiiihi  subacetatis  a  formula  is  inserted  which  I  think  an 
improvement  on  any  of  the  old  preparations  of  lead. 

The  solvent  power  of  glycerin  is  so  great  that,  since  its  general  intro- 
duction to  popular  use  in  pharmacy,  many  substances  heretofore  jn-e- 
scribed  with  little  satisfaction  have  been  used  with  great  success  by  reason 
of  their  combination  with  glycerin.  The  following  is  a  list  of  the  class 
of  substances  generally  soluble  in  it: 

Bromine,  Alkalies,  Tannin, 

Iodine,  Alkaline  earths.  Vegetable  alkalies, 

Iodide  of  sulphur,  Neutral  salts,  Salicin, 

Chloride  of  potassium.  Vegetable  acids,  Santonin. 

Nitro-glycerin  or  Glonoin.     C3H5(X02)303. 

This  compound,  which  for  years  past  has  attracted  some  little  atten- 
tion as  a  remedy  for  headache,  is  prepared  by  adding  ^  oz.  anhydrous 
glycerin,  with  constant  agitation,  to  a  mixture  of  2  oz.  sulphuric  and 
1  oz.  fuming  nitric  acid,  pom'ing  it  into  50  oz.  water,  and  washing  it 
upon  a  filter. 

It  is  a  colorless  oil,  possessing  a  sweet  taste,  sp.  gr.  1.28,  soluble  in 
180  parts  water,  and  very  readily  soluble  in  alcohol  and  ether;  when 
hciited  it  frequently  explodes;  even  at  ordinaiy  temperature  nitrous 
acid  is  sometimes  evolved,  and  the  residue  consists  of  oxalic  acid  and 
glyceric  acid.  A  drop  of  the  acid  brought  in  contact  Avith  the  lips,  or 
even  the  vapors,  produce  the  most  distressing  headache.  It  has  lately 
been  prescribed  in  pills  containing  j^o  g^.j  and  in  solution  containing 
1  per  cent. 

The  chief  use  of  this  article  is  in  the  arts  as  a  substitute  for  gun- 
powder in  blasting,  it  possessing  far  greater  power;  but  the  terrible 
destruction  which  results  from  its  accidental  explosion  renders  it  as 
dreadful  as  it  is  efficient. 

Soaps. — As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in 
water  and  alcohol ;  their  consistence  varies  with  the  alkali,  thepotassa  soap 
being  the  softest,  the  soda  soap  invariably  harder  than  the  former.  The 
following  list  comprises  those  which  are  most  usually  employed  in  medi- 
cine, though  occasionally  the  soap  of  a  finer  oil  than  olive  oil,  like  the 
fiocoa-nut-oil  soap,  or  some  highly  odorized  one,  like  Windsor  soap,  is 
preferred. 
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SoAi^  USED  IN  Medicine. 

tsupo,  Castile  soap.     From  olive  oil  and  soda;  white  or  mottled;  used  as  an  anlaeid, 

excipient  in  pills,  (linimentnm  saponis.     U.  iS'.  Ph.,  18G0.) 
Siipo  nil(/an\  rnininon  sodj).     From  animal  oil  and  soda;  nsed  extenially  only  in  the 

preparation  ot"  opodehloc,  linim.  saponis  iami)hor.      U.  S.  Ph.,  ISoO. 
i^npo  riri<li.%  S.  nigtr,  ^.  inoUi.s,  soft  ^'reen  or  l)lai'k  soap.     From  jxitiLssa  and  various 

animal  and  vegetable  fats;  used  in  itch  and  stinmlant  aitplieations  to  tlie  scalj*. 
l-"mplastrum  pluml)i,  lead  pliister.     From  litharge  and  olive  oil  ;  forms  the  basis  of 

most  pla.sters.     (See  EmpUi.'ilra.) 

Of  the  soaps,  j>orliaj)s  none  is  more  really  iL>^eful  tor  onliiiarv  domestic 
and  for  sin-oical  j)iirj)oses  tl.an  tiie  >2;eiuiine  Castile  soap,  ahiiiulaiitly  and 
cheaply  supplied  in  tuir  markets.  I'alm  s<»ap  is  second  only  to  tliis  in 
its  emollient  properties.  The  introduction  of  suet  (soap-fat)  is  a  com- 
mon means  of  incrwusinj>;  the  Irothing  jiroperties  of  soap,  and  the  fore- 
going; being  (pijte  destitute  of"  this  ingredient  are  unsuitetl  to  use  in 
shaving.  Soluble  glas-<,  silicate  of  alkali,  is  now  introduced  into  the 
cheap  soaps  of  commerce,  by  which  an  innnense  saving  of  the  i'atty  in- 
gredient is  attained,  and  the  use  of  resin,  formerly  employal  for  the 
same  })urpose,  is  superseded. 

In  the  L\  S.  Phavm<icop(via  of  1860,  only  Gistilc  soap  was  officinal ; 
it  is  designated  Sapo,  soap  made  with  soda  and  olive  oil.  Sapo  vidgari.s, 
common  soap,  formerly  officinal  for  the  preparation  of  solid  opodeldoc, 
has  been  dismissed  with  that  preparation.  Soap  made  with  vegetable 
oils  is  genei'ally  soluble  in  cold  alcohol;  that  made  with  suet  and  animal 
oils  is  insoluble  in  alcohol  except  by  the  aid  of  heat. 


List  of  the  Principal  Fixed  Oils  and  Fats  used  in  Medicine. 

1.  Vegetable  Oii.s. 

Oleum  olivae  (sweet  oil  or  olive  oil).  From  the  fruit  of  Olea  Europa'a,  by  expression, 
sp.  gr.  .915  to  .918;  a  light  yellow;  nearly  inodorous;  of  sweet  oily  taste;  in  oint- 
ments, pla-sters,  for  culinary  purjjoses,  and  jierfunierv. 

Oleum  amygdaliv  dulcis.  From  kernels  of  fruit  of  A.  communis  by  exj)ression,  sp. 
gr.  .914  to  .920.  Solid  at — 12°;  light  yellow;  very  bland;  in  ointments  ami  per- 
fumery. Hager  states  that  true  oil  of  almonds  when  shaken  in  a  test-tuln?  with  25 
per  cent,  of  nitric  acid  forms  a  white  euuilsion-liko  ma'^s,  which  remains  white  or 
faintly  colored  with  yellow  even  when  heated ;  while  oil  of  i)each  kernels  or  apricots 
becomes  yellowish  at  once,  and  deejiens  to  a  reddish  yellow  in  half  an  hour. 

Oleum  sesami  (benne  oil).     From  the  seeds  of  Sesanuim  indicum  and  orientale. 

OU'iim  urachidin  (ground-nut  oil).  From  the  kernels  of  fruit  of  Arachis  hypoga?a  by 
expression,  sp.  gr.  .9 IS. 

Oleum  lini  (flaxseed  oil).  From  the  .seed  of  Linum  iisitatissimura,  sp.gr.  .936;  its 
soaps  are  very  soft;  in  liniments;  rarely  internally;  nuich  used  in  the  arts. 

Oleum  behen  (behen  oil).  From  the  fruit  of  Moringa  aptera ;  in  ointments  and  po- 
mades. 

Oleum  Chaidmoogra.     Expressed  from  the  seeds  of  (xynoeardia. 

Oleum  bertholeticE  (Bnizil  nut  oil).     From  kernels  of  fruit  of  B.  excelsa,  sp.  gr.  .917. 

Oleum  theobroma'  (butter  of  cacao,  oil  of  chocolate  nuts).  From  roasted  seeds  of 
Theol)roma  cacao,  sp.  gr.  .89*2.  Solid  at  cS(>°.  For  ointments,  supj)ositories,  and 
son  ps. 

Olrum  fagi  (beech  <n\ ).  From  the  fruit  of  Fagus  sylvatica  ;  very  bland  soap,  soh  ;  in 
Germany  as  a  substitute  for  olive  oil. 

Olrum  laiiri  (bayberry  oil).  Expres.sed  from  the  fruit  of  Lauris  nobilis;  green,  buty- 
raceous,  granular,  very  fragrant ;  taste  Jjitter,  aromatic;  in  ointment. 

Oleum  cocoia  (cocoa-nut  oil).  From  the  kernel  of  the  Cocos  nucifera;  white;  of  sweet 
taste ;  yields  an  e.\eellent  soap. 
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Oleitm  f/ossypii  (cotton-seed  oil).  From  tlie  seeds  of  (iossypiuni  herbacenm ;  refined, 
sp.  gr.  .921. 

Oleum  nmcidis  (solid ;  oil  of  mace).  From  the  arillis  of  the  fruit  of  Myristica  fra- 
grans ;  resembles  the  next. 

Oleum  myristica.  Expressed  from  the  nutmeg  of  Myristica  fragrans ;  reddish  ;  ar(j- 
niatic  odor  and  taste  ;  in  ointment  and  perfumery. 

Oleum palmce  (solid;  jialm  oil).  Obtained  from  the  fruit  of  Elais  guiniensis;  orange- 
yellow  ;  consistence  of  butter ;  agreeable  odor ;  turns  easily  rancid. 

Oleum  pdpaverifi  (poj)py  oil).  From  the  seeds  of  Papaver  somniferum,  sp.  gr.  .9243; 
light  yellow;  nearly  inodorous;  is  a  drying-oil  used  for  culinary  purposes,  and  as 
adulteration  for  olive  oil. 

Oleum  ricini  (castor  oil).  From  seeds  of  Ricinus  communis,  sp.  gr.  .9612  ;  nearly  col- 
orless or  yellowish  ;  used  as  a  purgative. 

Oleum  tiglii  (croton  oil).  From  the  seeds  of  Croton  tiglium,  sp.  gr.  .947  to  .953  ;  light 
to  dark  yellow ;  readily  solul)le  in  alcohol ;  very  acrid  and  drastic ;  blisters  the  skin. 

Cera  Japonica  (Japan  wax).  Said  to  be  obtained  from  tlie  fruit  and  leaves  of  Rhus 
succedanea ;  white,  hard  ;  fracture  conchoidal. 

2.  Animal  Oils. 

Adeps  (lard).     Prepared  fat  of  Sus  scrofa,  the  hog. 

Butyrum  (butter).     From  cream  by  niechanical  agitation. 

Sevum  (mutton  suet).     The  prepared  suet  or  fat  from  Ovis  aries. 

Oleum  adipis  (lard  oil).     The  olein  separated  from  lard  by  expression,  sp.  gr.  .9003. 

(;)leum  bubulum  (neat's-foot  oil).     From  the  bones  of  Bos  domesticus,  the  ox. 

Oleum  cetacei  (spermaceti  oil).  From  the  cavity  in  the  upper  jaw  of  Physeter  macro- 
cephalus. 

Oleum  lialicorce  (dugong  oil).  From  the  Halicora  dugong  and  Australis ;  recom- 
mended as  a  substitute  for  cod-liver  oil. 

Oleum  morrhuae  (cod-liver  oil).    From  the  livers  of  Gadus  morrhua,  sp.  gr.  .920  to  .925. 

3.  Allied  Bodies  not  Containing  Glycerin. 

Cera  flava  (beeswax).    The  substance  used  by  the  bees  for  constructing  their  cells ;  used 

in  ointments,  cerates,  plasters,  and  in  the  arts. 
Cera  alba  (white  wax).     Beeswax  bleached  by  the  sunlight;  used  like  the  former. 
Cera  Chinensis  (Chinese  wax).     According  to  St.  Julien,  prepared  by  Coccus  ceriferus, 

like  beeswax ;  used  in  the  arts. 
Cera  myricfe.     Obtained  by  decocting  the  fruit  in  boiling  water,  and  removing  the  wax 

when  it  has  cooled. 
Oetaceum  (spermaceti).     In  the  head  of  Physeter  macrocephalus ;  in  ointments  and 

the  arts. 
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Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  destitute 
of  active  j^rojierties ;  of  these  oleum  scsami,  oleum  peipaveris,  oleum  ciro- 
rhidis,  oleum  cacao,  oleum  olivce,  oleum  amygdala',  may  be  substituted  for 
each  other,  and  are  adapted,  too,  for  internal  use. 

Olive  oil,  of  the  finest  quality  met  with  in  commerce,  virgin  oil,  salad 
oil,  has  a  pale-yellow  or  green ish-vel low  color,  and  a  very  faint  and 
agreeal)le  odor;  its  taste  is  bland  and  pleasant,  though  sometimes  a  little 
acrid;  its  specific  gravitv',  at  77°  F.,  is  stated  at  .9109,  .9176  at  59°  F. 
It  is  soluble  in  IJ  times  its  weight  of  ether,  but  almost  insoluble  in 
alcohol ;  it  generally  contains  a  solid  deposit  of  stearin  and  palmitin  in 
cold  weather,  which  is  readily  fused  by  a  slight  elevation  of  tempera- 
ture. The  best  generally  comes,  in  bottles  which  hold  from  f  5>^ij  to 
f  oxxiv,  or  in  small  flasks  covered  by  wicker  work,  which,  after  they 
are  emptied,  come  in  play  for  small  chemical  operations.  The  common 
impure  oil  is  generally  rancid,  acrid,  and  disagreeable,  and  often  abounds 
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in  green  coloring  matter;  it  is  obtained  by  expressing  at  an  elevated 
tenii)erature  or  by  boiling  the  expressed  residne  with  water  and  skim- 
ming (»t!"  the  oil. 

'J'lie  (.letection  ol"  ailnlterations  in  olive  oil  is  a  matter  of  no  great  tlil- 
licnltv  to  the  eomioissenr,  :us  anv  admixtnre  of"  interior  oils  aHlvts  the 
taste  perceptil)lv.  The  following  are,  however,  more  generally  applica- 
ble: 

Pnre  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  head  which 
rapidlv  disaj)pears,  but  if  atlulterated  the  bubbles  continue  longer  be- 
fore they  burst.  Pure  olive  oil  completely  solidifies  if  immersed  in  ice, 
but  if  \  of  poppy  oil  is  present  it  does  not  freeze  at  all  at  the  temperature 
of  ice.  When  carefully  mixed  with  y.j  part  of  its  volinneof  a  solution 
of  4  ounces  of  mercury,  in  <S  fluidounces  and  (i  drachms  of  nitric  acid, 
sp.  gr.  1.5,  it  becomes  a  firm  fat  in  -l  or  4  hours,  without  any  separa- 
tion of  liquid  oil.  The  other  edible  oils  do  not  solidify  with  acid 
nitrate  of  mercilry,  and  the  hardness  of  this  ma.ss  is  dependent  on  the 
])urity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but  if  olive 
oil  is  mixed  with  them  it  floats  on  the  surface  of  the  coagulum  and  may 
be  decanted.  And  when  heated  this  coagulum  exhales  the  well-known 
odor  of  rancid  fats.  A  few  drops  of  it  treated  with  a  little  nitric  acid 
containing  some  nitrous  acid  readily  solidifies,  the  oleic  acid  being  con- 
verted into  the  solid  isomeric  elaic  acid;  if  adulterated  by  a  drying  oil, 
it  remains  soft  or  solidifies  much  slower. 

Pelouze  has  investigtited  the  subject  of  the  acidification  of  fixed  oils, 
and  confirms  the  fact  already  known,  that  foreign  substances  with  which 
fatty  bodies  are  contaminated  exert  an  action  npon  them  similar  to  that 
which  a  ferment  exerts  ujjon  saccharine  fluids,  setting  free  fatty  acids. 
He  luis  also  found  that  M-lien  oleaginous  seeds  are  crushed  so  as  to  break 
up  their  cells  and  bring  their  contents  into  close  contact,  the  neutral 
fatty  bodies  contained  in  them  are  si)ontanc<)usly  converted  into  fatty 
acids  and  glycerin.  This  j)lienomenon  is  analogoas  to  what  takes  place 
in  the  grape,  tiie  apple,  and  other  fruits,  the  sugar  contiiined  in  which 
is  converted  into  alcohol  and  carbonic  acid  as  soon  as  the  cells  which 
separate  it  from  the  ferment  are  destroyed.  When  extracted  innnedi- 
ately,  those  oils  are  perfectly  free  from  any  tniccs  of  acid.  The  dilli-r- 
ence  in  quality  between  good  and  bad  olive  oil  is  thus  explained,  the 
former  being  extracted  before  the  lapse  of  time  has  allowed  of  this 
peculiar  fermentative  action.  Dr.  R.  C.  Ijanglies  adds  to  3  parts  of 
the  oil  to  be  tested,  in  a  small  flask,  1  part  of  nitric  acid  (pre[)ared  by 
mixing  o  parts  acid,  sj).  gr.  1.33,  and  1  ])art  Avater),  and  ln'ats  in  a 
watcr-l)ath  ;  if  the  oil  assumes  a  lighter  color  it  is  pure,  if  it  becomes 
red  the  presence  of  oil  from  seeds  may  be  considered  certain. 

Almond  oil  is  ])rocured  from  the  kernels  by  expression,  the  best  in  our 
wholesale  market  being  imported  in  jugsorcansfro?n  Kngland.  Some  few 
j)harmacists  in  the  United  States  have  i)rcsscs,  with  which  they  pre[)are 
this  elegant  j^roduct  in  great  purity  and  jierfection.  It  has  about  the 
specific  gravity  of  olive  oil,  and  is  without  its  green  tinge  of  color,  so 
that  it  ffcncrallv  makes  a  whiter  ointment.  Almond  oil  is  soluble  in  25 
parts  of  cold  and')  ]>arts  of  boiling  alcohol.  In  sellingand  j)rcscril)ing 
it,  care  should  be  taken  that  it  be  not  confounded  with  the  essential  oil 
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of  bitter  almond.  The  name  has  been  changed  in  the  late  edition  of 
the  Pharmcwopo'ia  to  oleum  amygdala:  exprc.S)<i(m. 

It  is  well  known  that  some  wholesale  drug  houses  fraudulently  sub- 
stitute for  this  valuable  oil,  oil  of  ixjppy  seed,  which  has  little  over  half 
its  money  value  ;  the  fraud  may  be  detected  by  mixing  upon  a  glass  or 
[)orcclain'  slab  a  few  drops  of  the  suspected  oil  Avith  about  an  ccpial 
number  of  drops  of  nitric  acid ;  the  oil  of  poppies,  being  a  drying  oil, 
retains  its  fluidity,  while  the  almond  oil  soon  becomes  hard. 

Oil  of  Benne  Seed. — Sesamum  orientale  has  been  produced  in  this 
country,  and  is  recommended  as  a  desirable  production  to  add  to  our 
agricultural  resources.  The  plant  grows  well,  particularly  in  the  South, 
and  has  been  estimated  to  yield  10  bushels  of  the  seed  to  tlie  acre ;  the 
yield  of  oil  aj^proaches  2|  gallons  to  the  bushel.  The  seeds  should  be 
planted  as  soon  as  the  frost  is  out  of  the  ground,  in  drills  3  feet  apart^ 
and  6  inches  distance  along  the  drills. 

Poppy->ieed  oil  is  imported  in  casks  in  considerable  quantity  from 
Germany,  where  it  is  frequently  employed  as  a  substitute  lor  sweet  oil 
for  table  ase,  and  by  some  practitioners  is  preferred  to  oil  of  almonds. 
In  this  countr}'  it  is  made  use  of  for  the  same  purposes,  and  is  besides 
often  fraudulently  substituted  for  or  mixed  with  olive  and  almond  oil^ 
which  see. 

CM  of  Groundnuts. — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  countiy,  by  expressing  groundnuts  between  hot  plates 
in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use,  as  far  as  I 
can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is  remarkably  free 
from  unpleasant  properties,  and  if  thrown  into  commerce  under  its  own 
proper  name,  would  no  doubt  answer  many  pm-poses  in  the  arts,  in 
medicine,  and  in  domestic  economy.  Oil  of  groundnuts  has  been 
employed  in  place  of  neat's-foot  oil  for  citrine  ointment,  which,  how- 
ever, is  apt  to  be  too  soft  when  thus  prepared. 

Oleum  TheobromcB. — Cacao  butter,  the  solid  oil  of  chocolate  nuts^ 
softens,  without  quite  fusing,  at  the  temperature  of  the  body ;  its  odor 
and  taste  ai-e  peculiarly  agreeable,  and  besides  its  application  to  chapped 
lips,  its  extensive  use  in  suppositories,  and  its  occasional  employment  as 
a  coating  to  pills,  it  has  been  given  internally  as  a  substitute  for  cod- 
liver  oil  and  other  fats;  it  is  liable  to  adulteration  with  solid  animal 
fats,  and  I  have  met  with  specimens  containing  wax  in  considerable 
proportion.  (A  full  account  is  given  in  the  Proc.  Amer.  Phann.  Assoc. ^ 
XV.,  p.  347.) 

Oleum  adipis,  oleum  lini,  oleum  huhulum,  oleum  bertholetice,  oleum 
myristicce  expressum,  oleum  macidis,  oleum  cocois,  oleum  palmm,  oleum 
cetacei,  and  oleum  gossypii,  are  seldom  used  for  any  internal  form  of 
administration,  but  in  common  with  olive  and  almond  oil  have  their 
special  adaptations  and  uses  in  the  arts,  and  for  topical  applications  in 
medicine. 

Lard  oil,  which  is  a  tolerably  ]Hire  form  of  olein  when  freshly  and 
skilfully  prepared,  is,  however,  seldom  met  with  in  commerce  free  from 
a  disagreeable  rancid  odor;  on  this  account  it  is  rarely  employed  in 
medicine.  It  is  said  to  be  largely  exported  for  fraudulent  admixture 
with  olive  oil. 
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Lin.teed  or  fJaxseerl  oil  is  cliiofly  used  to  mix  with  tlie  earhonates  of" 
lead  and  zinc  in  tlio  nianutactuiv  of  tlu'  piii'inents  known  as  wliitc  load 
and  zinc  white;  it  is  sometimes  superswletl  tor  this  use  hy  a  variety  ol" 
iidrrior  oils,  which  possess  similar  drviujj^  or  oxidizin<r  properties. 
B(»iled  linseetl  oil,  j)artieularly  if  litharuc  or  acetate  of  k-ad  is  mixed 
with  it  in  hoiliujj:,  is  remarkalde  for  the  rapidity  with  which  it  dries 
into  a  hard  varnish-like  material.  This  oil  is  sometimes  used  as  a 
*' hcalinii- "  cathartic  in  doses  ot'  1  or  2  ounces,  for  which  ])urj)ose  the 
cold  ex[)res>^ed  oil  is  preferable.  In  this  dose  it  is  hi<;hly  recommended 
for  piles,  and  for  burns,  a  liniment  made  with  liq.  calcis  is  used  witli 
admirable  etleet,  and  known  in  Scotland  as  ctirron  oil  from  its  frequent 
use  at  the  Carron  Iron  ^^'ol•ks. 

Xatfs-fonf  oil,  as  usually  met  with,  is  so  offensive  that  it  has  been 
omitted  from  the  one  otiicinal  })re})aratiou  in  which  it  was  formerly 
directed — ungueutum  hydrargyri  nitratis.  It  may  be  made  pure  and 
go(xl  enough  for  internal  use,  and  in  England  it  Ls  said  to  be  employed 
for  frving  fritters;  it  does  not  thicken  by  age. 

(/il  of  hr((zi(-uuts  (oleum  bcrtholetite),  when  properly  made,  is  of  a 
bright-amber  color,  has  the  j)eculiar  smell  and  taste  of  the  nut,  and  con- 
geals at  24°  F.  Dr.  Donnelly,  of  Philadelphia,  lut^  used  it  as  a  substi- 
tute for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be  well 
•adapted  for  such  ]nirposcs,  1  gallon  of  oil  requiring  6  jviunds  of  litharge 
to  saponify,  and  yielding  a  good  plaster  of  a  rich  cream  color,  and  12 
ounces  of  a  superior  glycerin. 

Expressed  oil  of  nutmegs,  as  it  occurs  in  commerce,  is  of  the  consistence 
of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a  strong  odor  of 
nutmegs;  it  is  })repare(l  in  the  E;L>^t  India  Islands  by  exposing  the 
bruised  nutmegs  contained  in  a  bag  to  the  vapoi-s  of  boiling  water,  and 
sulijecting  them  to  pre&sure  between  heiited  plates.  It  is  entirely  soluble 
in  l)oiling  ether;  leaves  nearly  one-half  behind  on  being  treat(Hl  with 
<'old  ether;  the  residue  is  white,  pulverulent,  inodoroas.  It  is  chiefly 
iLsed  for  external  applications  where  a  mild  stinndant  is  requiretl. 

Expressed  oil  of  mace  is  now  very  seldom  met  with  in  commerce  ;  it 
is  prepared  in  a  manner  similar  to  the  above,  has  the  consistency  of 
butter,  a  reddish  color,  and  an  agreeable  strong  odor  and  taste  of  mace. 

Cocod-iiiit  oil  is  obtained  by  expression  from  the  kernel  of  the  cocoa- 
nut  ;  it  is  of  the  consistence  of  suet  between  40°  and  50°,  and  semifluid 
between  75°  and  85°  ;  it  is  liable  to  have  a  peculiar  odor  owing  to  the 
presence  of  caprvlic  and  capronic  acids  in  small  (piantities,  of  which  the 
greater  ])art  may  be  removed  by  digesting  the  oil  for  several  houi-s  with 
coai-sely-i)t>wdered  charcoal,  and  filtering  tin-ough  paper  in  a  warm  phu-e. 
It  has  been  proposed  as  a  substitute  for  lard,  especially  in  ointments 
which  contain  much  vegetable  matter,  or  aqueous  mixtures,  of  which  it 
is  able  by  trituration  to  take  up  one-third  more  than  lard.  It  kce|)ing 
well  without  getting  rancid  admirably  ada[)ts  it  for  such  purj)oses,  and 
also  for  hair  oil ;  it  is  readily  absorbed  by  the  skin,  and,  therefore,  is 
not  so  apt  to  stain  the  gurments  and  bed-clothes.  Burnett's  cocoaine  is 
understood  to  be  chiefly  composed  of  this  oil. 

/'dim  oil  is  consume<l  largely  in  the  mamd'acture  of  soaj),  to  which  it 
imparts  its  peculiar  odor  aud   yellow  color;  of  these,  however,  it  is 
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<leprived  by  ex]iosure  to  air  and  lit>:ht.  It  is  a  very  extensive  article  of 
<H)mnierce  in  England,  entering  into  many  of  the  cheaper  varieties  of 
soap,  and  in  pharmacy  being  used  in  the  mamifacture  of  plasters,  certain 
pomades  and  ointments,  and  in  the  manufacture!  of  glycerin  by  distilla- 
tion.    It  is  a  soft  solid,  melts  at  117^°  F.,  sp.  gr.  .968. 

Spermaceti  oil  is  the  clearest  and  thinnest  of  the  M^hale  oils  ;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  which  puri)ose  it 
is  in  great  demand  ;  it  is  also  a  fine  oil  for  burning,  but  is  rarely  used  in 
medicine  or  pharmacy,  ex(!ept  by  those  few  practitioners  who  believe  it 
ii  good  substitute  for  cod-liver  oil. 

Cotfon-f<eed  oil  is  obtained  by  expression  as  a  vers'  dark,  almost  black, 
tenacious  oil,  which,  until  the  introduction  of  certain  processes  for  its 
purification  and  bleaching,  was  deemed  of  no  commercial  value ;  it  has 
.since  become  a  very-  large  article  of  commerce,  and  is  used  in  the  arts 
for  many  of  the  purposes  to  which  the  bland  fixed  oils  are  applicable, 
and  also  in  several  officinal  in  place  of  olive  oil  and  the  other  more 
expensive  oils.  It  has  been  used  successfully  in  several  officinal  oint- 
ments.    (See  Amcr.  Jour.  Pharm.,  1861,  p.  208.) 

Oleum  ricini,  oleum  tiglii,  oleum  mori-huce,  and  oleum  halicorce  are  me- 
dicinal, and  used  as  internal  remedies. 

Castor  oil  is  a  viscid,  transparent,  light-yellow  colored  oil,  sp.  gr. 
,9575,  at  77°.  Its  taste  and  smell,  when  of  a  fine  quality,  are  very 
slight,  though  its  extreme  viscidity  renders  it  disagreeable.  It  is  peculiar 
in  being  miscible  with  absolute  alcohol  in  all  proportions,  and  in  render- 
ing other  oils,  mixed  with  it  in  certain  proportions,  also  soluble ;  it  also 
dissolves  some  alcohol,  but  this  property  diminishes  with  the  strength 
of  the  alcohol.  The  principal  kinds  found  in  the  commerce  of  the 
United  States  are,  the  American  oil,  which  is  produced  principally  in 
the  Western  States  and  comes  in  casks ;  a  variety  said  to  be  expressed 
principally  in  New  York  from  seeds  imported  from  the  East  Indies ; 
and  the  East  India  oil,  which  is  imported  in  tin-cans  from  Bombay  and 
Calcutta.  The  latter  article  is,  I  think,  generally  the  best,  either  from 
the  agitation  to  which  it  is  subjected  in  the  hold  of  the  vessel  during  a 
l(jng  voyage,  a  great  part  of  the  time  in  the  tropics,  producing  a  separa- 
tion of  its  albuminous  ingredient,  and  thus  clarifying  it,  or  from  some 
peculiarit}^  in  its  preparation.  A  can  of  this  oil  is  often  found  cloudy 
near  the  bottom,  while  the  upper  portion  may  sometimes  be  racked  off 
remarkably  clear  and  free  from  odor  and  taste. 

The  English  castor  oil,  so  much  esteemed  here,  has  been  selected  from 
the  best  East  India  oil  and  submitted  to  filtration,  and  afterwards 
bleached  by  exposure  to  the  sun.  The  blue  tinge  of  color  of  bottles  in 
A\hich  it  is  sold,  by  neutralizing  the  yellow  rays  reflected  from  the  oil, 
give  it  the  appearance  of  great  freedom  from  color.  (See  Pharmaceutical 
Xotes  of  Travel,  by  the  author,  Amer.  Jour.  Pharm.,  vol.  xxx.,  p.  114.) 

The  Palma  Chrisfi,  w'hich  produces  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate  from 
the  seed.  It  grows  to  the  height  of  from  6  to  10  feet,  and  is  one  of  the 
most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activit}'  of  these 
and  the  oil  depends  upon  an  acrid  principle,  said  to  be  resinoid,  which 
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is  iiivtiriaUly  present  in  it,  and  is  modified  by  the  bland  denudeent  prop- 
erties of  the  oil,  renderinij  it  one  of  the  most  useful  of  ealharties. 

'i'he  leaves  of  Pd/iiuf  ('/n'iMi  have  eonie  into  use  within  a  fewvears- 
as  an  applit'ation  to  the  nuunmie,  with  a  view  to  jiromote  the  How  of 
milk;  an  extract  ])reparetl  i'roiu  them  is  spread  upon  cotton  el«»th  and 
a])plietl  to  the  mamnuc ;  an  infusion  is  recommended  for  the  s;une  pur- 
pose, to  be  taken  internally. 

(ireat  ([uantities  of  castor  oil  are  consumed  in  the  prej)aration  of  aj)- 
plications  for  the  hair,  it  bein*;  now  _u:enerally  preferred  t(»  bear's  oil^ 
which  was  formerly  much  in  voi:;ue  for  this  purpose.  For  greasing  the 
hair,  it  should  have  a  small  admixture  of  alcohol  to  diminish  its  viscid 
properties,  while  for  hair  restoratives,  such  as  are  called  katharion,  tri- 
eo])her()US,  etc.,  the  alcohol  is  in  larger  pro|)ortion,  the  oil  being  added 
to  diminish  the  drying  and  crisping  pro])erties  of  the  spirits  used.  Rec- 
ipes for  pre})arations  of  this  composition  are  given  in  the  chapter  on 
Perfumery  and  Toilet  Prepardtiou.^. 

Crofon  oil,  like  the  foregoing,  is  the  ])roduct  of  the  seeds  of  one  of 
the  family  Euphorbiacea?.  It  is  imported  in  bottles  holding  about  20' 
ounces.  Its  powerful  irritant  and  drastic  cathartic  })roj)erties,  in  doses 
of  from  1  to  2  drops,  are  well  known.  In  applying  it  as  a  local  irritant 
for  jirodncing  a  ]nistular  eruption,  it  is  usually  diluted  with  twice  the 
(juantity  of  olive  oil ;  it  should  then  be  carefully  and  conspicuously 
marked  for  external  use. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong  alco- 
hol, but  in  2  or  3  days  nearly  all  the  oil  separates.  One  of  the  most 
ready  ways  of  testing  its  quality  is  to  try  its  effect  upon  the  skin ;  if 
pure,  the  speedy  appearance  of  the  eru})ti(m  may  be  anticipated.  (See 
Amer.  Jour.  Pharin.,  1860,  p.  306.) 

Dr.  Isaac  Hays,  of  Philadelphia,  has  often  succeeded  in  pnxlucing- 
the  ])ustular  eru])tion  by  mixing  an  equal  bulk  of  oil  of  spearmint  with 
croton  oil  when  the  pure  oil  failed  to  })roduce  the  desired  effect. 

Cod-liver  oil,  as  supplied  to  the  American  market,  is  largely  prepared 
upon  our  New  England  coast  and  that  of  Newfoundland,  in  connection 
with  the  cod  fisheries.  Three  ditterent  commercial  varieties  are  pro- 
duced, which  vary  in  (juality  according  to  the  skill  and  care  ex- 
pended in  their  preparation.  J\dc  cod-liver  oil  is  prepared  in  New 
England  by  cutting  uj)  the  fresh  livers  and  throwing  them  into  water 
in  a  large  tank  arranged  for  the  ap])lication  of  heat.  A  fire  being  kin- 
dled, the  oil  rises  to  the  surfa<''e  and  is  skiimned  off;  by  standing,  even 
after  being  barrelled,  a  deposit  separates  which  allows  (jf  the  elciu*  oil 
being  racked  off.  It  is. abundant  in  our  markets  within  a  few  yeiU's^ 
being  iLsed  exclusivelv  in  medicine,  and  commanding  a  price,  by  the 
gallon,  of  from  -$2  to  ^3. 

The  other  most  common  variety  is  the  dark-hrou-n  oil.  The  livei's, 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to  be- 
come decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the  cor- 
rupting mass.  The  dark-brown  oil  is  rancid,  having  a  disagreeable 
enqiyrcumatic  odor,  and  taste  Avhich  is  l)itter,  besides  being  acrid,  as  in 
the  other  case.  Jt  is  used  extensively  by  curriers.  Its  price  is  usually 
about  $1  jK-T  gallon. 
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The  j)a7e-brorcn  cod -liver  oil  is  intermediate  in  its  properties  between 
the  foregoing ;  it  is  by  some  preferred  to  cither,  and  by  several  cus- 
tomers Avith  whom  I  have  met  is  said  to  disagree  less  with  the  stomach. 
This  variety  is  not  so  common  in  commerce.  ]\lany  dealers  do  not 
procure  it  at  all.  I  have  obtained  it  by  the  gallon  at  from  $1.25  to 
§1.75  per  gallon.  There  are  all  grades  of  quality  betAveen  the  finest 
^nd  commonest  oils.  At  present  time  (1883)  the  cod-liver  oil  that  is 
most  approved  is  the  pale  Norwegian  oil,  imported  in  tin-lined  barrels 
holding  30  gallons. 

The  large  admixture  of  other  fish  than  the  cod  in  the  produce  of 
New  England  fisheries,  and  the  consequent  admixture  of  the  livers,  has 
induced  a  very  general  opinion  that  the  Newfoundland  oil,  as  represent- 
ing the  oil  of  the  livere  of  the  cod  exclusively,  is  to  be  preferred.  This 
is  the  kind  of  oil  sold  chiefly  in  England,  and  upon  which  the  reputa- 
tion of  the  oil  was  mainly  founded  in  the  first  instance.  Excellent  cod- 
liver  oil  is  made  in  London  from  the  livers  of  the  fresh  fish  brought  to 
that  market.  The  firm  of  Allen  &  Hanburys  supply  their  extensive 
■demand  from  this  source.  The  livers  are  placed  in  a  large  iron  pan 
over  a  coal  fire,  and  heated  to  about  180°  F.,  stirring  constantly  until 
they  break  down  into  a  uniform  pulpy  liquid  mass ;  this  is  immediately 
transferred  to  calico  bags,  whence  the  oil  drains  out.  After  filtration, 
while  still  warm,  the  oil  is  ready  for  use.  In  this  state  the  oil  sepa- 
rates, at  the  temperature  of  60°  F.,  a  considerable  deposit,  which  it  is 
the  practice  of  some  to  remove  ])y  filtration,  while  others  allow  it  to 
remain  as  probably  quite  as  efficient  as  the  more  fluid  part. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of  Dr. 
De  Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  exception  of 
a  peculiar  organic  substance  of  biliary  origin  called  by  hiva  gaduin,  and 
also  some  of  the  constituents  of  bile,  with  traces  of  iodine,  bromine, 
etc. 

More  recently.  Dr.  F.  L.  AViuckler  has  investigated  its  chemical 
natiire,  and  regards  this  oil  as  an  organic  whole  of  a  peculiar  chemical 
composition,  differing  from  that  of  all  other  fatty  oils  hitherto  em- 
ployed as  medicines.  According  to  this  eminent  chemist,  some  glycerin 
is  replaced  by  oxide  of  the  organic  radical  propyle  (C3H),  a  compound 
of  which  exists  also  in  ergot  and  in  the  liquor  of  pickled  herring. 
From  this  Dr.  Winckler  infers  that  cod-liver  oil  cannot  be  replaced  by 
any  other  officinal  oil.  Propylamine  (CgH^NH^),  a  product  of  the 
reaction  of  ammonia  on  cod-liver  oil,  is  also  found  bv  Winckler  in  nor- 
nial  urine  and  sweat ;  and,  viewing  its  formation  as  probable  by  the 
reaction  in  the  system  by  w^hich  cod-liver  oil  is  assimilated  and  burnt 
up  in  the  lungs,  he  founds  upon  this  his  theor\'  of  the  utility  of  cod- 
liver  oil  in  medicine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per  cent,, 
and  is  too  insignificant  to  be  of  great  medicinal  activitv :  sometimes 
other  oils  have  been  substituted  for  it  by  dissolving  iodine  in  them. 
True  liver  oils  give  Pettenkofcr's  reaction ;  a  drop  of  sulphiu'ic  acid 
produces  a  violet  color  with  the  biliary  constituents  contained  in  the  oil, 

Dugong  Oil. — This  oil  is  obtained  from  tsvo  herbivorous  cetaceous 
animals,  the  family  Manitidse,  the  one,  Halicore  Dugong,  an  inhabitant 
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of  tlu'  Iniliaii  St'as,  the  other,  llalicorc  Anstralis,  occiiiTiiig  off  the 
north-west  eoust  of  Australia.  Sju-cnneiis  of  this  oil  from  Ceylon  tu*e 
solid,  while  from  Australia  more  Huid,  thou«i:h  with  a  (lejtosit  of  steariu. 
Both  have  a  tallow-like  tiiste  aud  no  lishy  smell,  autl  have  been  usetl  as 
substitutes  for  eotl-livcr  oil.  I  am  not  aware  that  any  si)eeimens  have 
reached  tin-  United  States  as  yet. 

In  addition  to  the  fore<::oino;,  no  less  than  .'>7  li.\(>d  oils  and  fats  are 
found  in  the  slxtps  oi"  the  various  nations  of  Kurope,  many  of  Avhieh 
were  formerlv  oiHeinal.  Some  of  these  are  now  ealled  for  by  the  more 
ignorant  classes  under  the  impression  that  special  virtues  attach  to  the 
fats  of  different  animals  and  iishes.  (ioosc-<f rea.se  is  nuicli  esteemed  a;* 
an  application  to  cha])|icd  hands,  and  to  be  aj)j)lied  by  inunction  for 
rheumatic  and  other  pains  ;  it  is  preserved  in  many  families  for  this  use. 
B('(u-'s  oil  has  had  a  great  reputation  for  the  liair,  aud  is  undoubtedly  a 
good  application  and  less  liable  to  become  rancid  than  some  other  oils. 
It  is  met  with  in  consideral)le  ([uantities  in  the  western  cities,  but  it  is 
well  known  that  most  of  the  oil  labelled  bear's  oil  has  none  of  that 
material  in  it.  Catfish  oil,  sturgeon's  oil,  porpoise  oil,  and  rabbit  fat 
are  all  occasionally  in  demand,  but  seldom  kept  by  the  druggist  or 
j)harmacist ;  it  is  within  the  recollection  of  the  author  that  cod-liver  oil 
was  equally  a  rant  avis. 


CHAPTER   VI. 

ON  VOLATILE  OILS,  CAMPHORS,  AND  RESTNS. 

Volatflp:  oh  P>sential  Oils. 

rpiilS  important  and  interesting  class  of  proximate  j^rinciples  contains 
X  an  immense  number  of  individuals  which  are  distinguished  from 
each  other  more  by  striking  sensible  and  physical  than  by  chemical 
peculiarities.  By  tar  the  largest  nund)er  are  derived  from  plants,  iu 
which  thev  exist  ready  formed,  although  some  are  the  ])r(xlui'ts  of  a 
spontaneoas  fermentative  action  set  up  among  ]M'inci])les  contained  in 
the  plants  in  the  presence  of  water.  Volatile  (tily  ])roducts  of  the 
destructive  distillation  of  organic  substances,  the  rational  composition 
of  which  is  not  known,  are  likewise  conveniently  classed  with  volatile 
oils.  Those  which  may  be  designated  as  delinite  chemical  compounds, 
such  as  creiLsote,  may  be  more  appropriately  treated  of  under  the  head  ■ 
of  the  several  sources  from  which  derived.  Natural  volatile  oils  are 
mostly  prepared  l)y  mixing  ))lants,  or  parts  of  plants  containing  them, 
with  water,  and,  after  maceration  for  a  certain  length  of  time,  subjecting 
the  mixture  to  distillation.  The  distillate  is  usually  milky,  and  <»n 
standing  separates,  most  of  the  oil  rising  to  the  top,  or,  iu  a  few  instances, 
subsiding,  while  the  water  continues  charged  to  saturati(»n  with  the  oil. 
Although  the  boilinti:;  point  of  these  oils  is  much  aI)ove  that  of  wat<'r, 
most  of  them  are  readily  volatilized  in  contact  with  steam  at  212'^,  aud 
are  hence  conveniently  })repared  l)v  distillation  as  above. 
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The  unpleasant  odor  at  first  perceived  in  the  distillate  was  formerly 
believed  to  be  empyreuniatic,  but  is  now  said  to  be  due  to  portic^ns  of 
tin  dissolved  from  the  neck  of  the  still  or  the  condensing  worm,  and  to 
disappear  with  the  subsequent  oxidation  of  this  metal,  and  its  separa- 
tion cis  a  flocculent  precipitate;  this  is  often  mistaken  for  an  algjeic 
vegetation. 

Some  highly  odoriferous  plants,  Avhich  yield  by  this  process  sparse 
and  unsatisfactory  results,  are  found  to  impart  their  volatile  oils  better 
by  digestion  with  fixed  fatty  bodies,  which,  when  treated  with  strong 
alcohol,  yield  the  volatile  oils  to  that  solvent,  forming  essences ;  numer- 
ous oils  or  essences  used  in  perfiunery  are  prepared  in  this  way.  Others 
are  prepared  by  direct  expression  from  the  structures  containing  them, 
as  the  oils  obtained  from  the  rind  of  the  lemon  and  bergamot  fruits ; 
while  others  are  obtained,  with  associated  resins  and  camphors,  by  the 
use  of  ether ;  in  the  Pliarmaeopvela  several  of  these  are  grouped  under 
the  head  Oleoresina. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited  extent ; 
and  dissolve  a  small  proportion  of  water,  which  separates  at  low  temper- 
atures. They  are  mostly  soliil:)le  to  an  unlimited  extent  in  anhydrous 
alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination,  dif- 
fusion, and  oxidation,  in  very  minute  quantities,  of  their  volatile  oils. 
Every  one  mast  have  noticed  that  in  the  moist  morning  and  evening 
atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a  jiheuomenon 
which  is  partly  due  to  the  power  of  vapor  of  ^vater  to  aid  in  the  diifusion 
of  the  volatilized  oils,  and  probably  partly  to  an  increased  tendency  to 
oxidation  in  contact  with  aqueoas  vapor.  According  to  Liebig,  the 
perfume  of  essential  oils  is  strong  in  proportion  to  their  tendency  to 
oxidize  in  the  air,  though  their  degree  of  volatility  has  also  an  important 
bearing  on  this  property .  Their  odor  is  generally  strong  in  proportion 
to  the  oxygen  in  their  composition.  Certain  oils  containing  no  oxygen 
may  be  temporarily  deprived  of  their  characteristic  odors  by  distillation 
from  fresh ly-l)urut  lime  in  an  apparatus  exhausted  of  air  or  filled  Avith 
carbonic  acid  gas.  The  odor  of  essential  oils  is  apt  to  be  less  delicate  or 
grateful  after  they  have  been  isolated  than  when  spontaneously  exhaled 
by  the  plant,  and  by  time  and  exposure  many  of  them  not  only  lose 
their  delicacy  of  flavor,  but  become  less  limpid,  assuming  a  darker  color 
and  more  resinoid  consistence.  In  the  process  of  drying  certain  plants 
at  a  moderate  heat,  the  oil  seems  to  improve  in  flavor,  while  very  little 
of  it  is  dissipated,  so  that  the  aromatic  seeds,  as  of  fennel  and  caraway, 
the  unexpanded  flowers  of  cloves,  etc.,  as  found  in  commerce,  yield  full 
proportions  of  essential  oils,  and  of  finer  quality  than  the  imported  oils 
obtained  from  them  when  fresh.  Valerian  is  an  instance  of  the  smell 
being  greatly  increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  judging  of  the  odor  of  a  volatile  oil  the  difliusion  of  a  very  small 
quantity  in  the  air  is  preferable  to  applying  the  nose  dii'ectly  to  the  vial. 
Inexperienced  persons  will  sometimes  fail  to  recognize  the  resemblance 
of  the  oil  or  essence  to  the  plaint  from  which  derived  from  neglect  of 
this ;  a  drop  rubbed  upon  the  hand  and  moistened  by  the  breath  A\ill 
generally  develop  the  characteristic  odor.     Solutions  of  essential  oils  in 
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ak'oliol  oitiMi  (lisaj)jv)iut  tlio  cxjK^'tation  of  amatcm-s  from  the  pn^lonii- 
iianee  of  tho  (nlor  of  the  spirit,  which,  as  the  njosi  volatih-  injrredicnt, 
first  salutes  the  olfactory  nerve;  and  yet  these  soliitinns  may  he  suite*! 
to  the  purpi>ses  in  view,  im])artini^  a  lasting-  perfmnc  after  the  alc«»hul 
has  evaporated.  It  is  the  custom  of  ]>erfumei*s  to  dihite  the  alcoholic 
solutions  of  e^cntial  oils,  colognes,  toilet  watei's,  and  sjtirits,  with  as 
larire  a  ]»roportion  of  water  as  is  compatihle  with  the  complet*'  solution 
of  the  oil.     (See  cha}>ter  on  J)isti//r(l  Prodncfs  and  Pt'i-finncri/.) 

In  medicine,  the  essential  oils,  tis  existing;  naturally  in  j)lants  an<l  cx- 
traetcxl  by  menstrua,  or  as  isolated  for  separate  use,  are  in  the  lii«2;hest 
dej^ree  useful  and  importai;t ;  they  and  their  imni(>diate  derivatives,  the 
camphors  and  resins,  furnish  remedies  of  the  followino;  therajx-ulic 
classes;  stimulants,  arterial  and  nervous — in  the  latter  class  the  sul- 
phuretted oils  are  especially  imjiortant — rubefacients,  carminatives,  em- 
menaii"o<!:ues,  parturients,  diuretics,  anthelmintics,  sedatives,  and  a  few 
of  them  are  used  with  great  advantage  as  remedies  in  hemorrhag<'S  and 
for  important  alterative  effects  in  the  secretions.  The  most  familiar  use 
made  of  volatile  oils  in  ordinary  prescriptions  is  with  reference  to  their 
aromatic  and  corrective  properties  in  combination  witli  other  remedies, 
l^pon  their  employment  in  this  connection,  see  chapter  on  the  Art  of 
Prescribinr/. 

Cliemical  Ilixfori/. — Notwithstanding  the  admitted  crude  and  imper- 
fect prejiaration  of  the  volatile  oils  of  commerce,  and  the  fact  that  they 
consist  of  different  proximate  principles  varying  in  their  relative  pro- 
portions to  each  other,  and  therefore  in  the  results  of  their  analyses; 
yet  much  light  has  been  thrown  upon  their  chemical  history  l)y  the 
hibors  of  chemists. 

Volatile  oils  may  be  classed  as,  1.  Carbo-hydrogens  or  camphenes; 
2.  Oxygenated  oils;  3.  Nitrogenated  oils;  4.  Sulphuretted  oils;  and 
5.  Empyreumatic  oils.  Another  classification,  by  Fourcroy,  is,  1.  Fu- 
gacious oils,  obtainable  only  by  the  "  intermediary  "  of  a  fixed  oil,  such 
as  lily,  jasmine,  tuberose,  etc.;  2.  Light  oils,  thosi^  extracted  by  expres- 
sion ;  3.  Viscous  oils,  such  as  canella,  cloves,  ciirdamom,  etc. ;  4.  Con- 
crete oils,  extracted  by  distilhition,  which  solidify  on  cooling  or  crystal- 
lize by  slow  evaj)oration ;  5.  Cerates,  or  those  extracted  in  a  concrete 
•state  by  expression,  as  nutmeg  oil ;  6.  Camphorated  oils,  those  from  which  a 
substance  similar  to  camphor  can  be  extracted,  as  lavender,  rosemary,  etc. 

The  natural  volatile  oils  belonging  to  the  first  cla-ss  all  have  the  com- 
]io>ition  C,„M,i;,  and  from  nt^arly  all  of  the  second  class  by  fractional 
distillation  a  liquid  of  the  same  composition  may  be  obtained,  having, 
with  few  exceptions,  a  lower  boiling  ])oint  and  being  thinner  and  of  less 
specific  gravity  than  that  portion  distilling  at  a  higher  temperature;  the 
former  is  called  ehtopfen ;  the  latter,  sfcfiropfen ;  it  usually  contains 
oxygen,  and  frequently  has  the  composition  of  ordinary  canq)hor, 
C,f,H,fiO,  oxide  of  camphenc;  or  its  composition  corresponds  Avith  a 
hydrate  of  camphene,  C\„H,j^O  fBorneo  cam]>hor),  C,|,Ho„02  (jmn'jKT 
camphor),  ('u^^^o^^i  (lemon  camphor).  A  similar  hydrate  may  be  ob- 
tained from  turjK'ntiiie  and  most  other  cam])henes  by  treating  them  with 
a  mixtiwe  of  nitric  acid  and  alcohol,  when  tvrpin,  C,|,li,6-i- GlL(J,  crys- 
tallizes, which  in  vacuo  loses  2H./>. 
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By  the  action  of  liydrochloric  acid  gas  on  the  caraphcnes,  a  combina- 
tion of  the  two  is  effected,  Avhicli  may  he  li(|iiid  or  soHd ;  if  the  latter 
it  is  crystalline,  and  from  its  resemblance  to  camphor  has  been  called 
artificial  cam])hor.  The  behavior  of  a  nnmber  of  the  camphenes 
towards  polarized  light  has  been  observed ;  most  of  them  deviate  its 
plane  to  the  left ;  the  carbo-hydrogen  of  oil  of  lemon  is  an  exception, 
turning  the  polarized  light  towards  the  right. 

All  j3?7ye  volatile  oils  are  believed  to  be  colorless,  though  a  few  have 
not  as  yet  been  obtained  entirely  destitute  of  color,  while  a  few  are  so 
readily  influenced  by  air  and  light,  as,  after  rectification,  to  assume  col- 
oration in  a  short  time  (oil  of  cinnamon  and  cassia).  There  are  very 
fe\v  colored  oils  "which  cannot  be  freed  from  color  by  rectification  or 
fractional  distillation ;  oleum  matricarias  and  anthemidis  have  a  blue 
color ;  oleum  millefolii  an  indigo  blue ;  oleum  absinthii  a  deep-brown 
color ;  oleum  sem.  nigellse,  which  is  of  a  broAvnish  color,  has  the  prop- 
erty of  fluorescing  with  a  blue  color,  which  may  also  be  observed  in 
its  alcoholic  and  ethereal  solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere,  assume 
a  deeper  color,  which  passes  through  yelloAv,  reddish,  or  greenish,  to 
brown ;  those  to  which  a  color  naturally  belongs  also  undergo  this 
change,  generally  passing  through  green  to  brown.  This  change,  as  a 
general  rule,  takes  place  very  slowly  wdth  the  natural  carbo-hydrogens ; 
oxygenated  oils  change  more  quickly,  usually  in  projjortion  to  the 
oxygen  they  contain.  With  the  deepening  of  the  color  the  fluidity  of 
the  volatile  oils  is  lessened  owing  to  a  resinification  taking  jjlace,  some 
gradually  assuming  the  consistence  of  resins ;  at  the  same  time  the  odor 
is  altered  and  rendered  more  or  less  unpleasant. 

The  less  stearopten  oils  contain,  the  less  are  they  influenced  by  change 
of  temperature,  Avhile  from  all  a  few  crystals  may  be  obtained  in  the 
cold,  unless  they  have  been  entirely  deprived  of  the  water  dissolved  by 
them  in  minute  quantities  during  their  preparation.  As  the  carbo- 
hydrogens  are  not  solidified  by  a  low  temj)erature,  a  change  in  the 
amount  of  the  stearopten  must  necessarily  alter  the  freezing  and  melting 
points  of  the  volatile  oils,  the  latter  of  which  is  always  several  degrees 
above  the  former.  G.  H.  Zeller,  from  his  own  observations  with  oils 
prepared  by  himself,  gives  the  following : 

Oleum  anisi  solidifies  at  43°  to  66°  F.,  liquefies  at    68°  to  72°  F. 

Oleum  anisi  stellati  "         "  54     "  59    "  "  63.5  " 

Oleum  arnicffi  flor.  "  100  " 

Oleum  fnenieuli  (mostly  elisopten)  "  bel.  +  5  "  "  21  " 

Oleum  freniculi  (rich  in  stearopt.)  "       at  41     "  45    " 

<  )leum  matricariaj  "         "  10     "     5    "  "  21  " 


"  bel.  +  5 

a 

"       at  41 

a   45      « 

"  10 

"    5    " 

"  36 

"  50    " 

"  88 

(( 

Oleum  petroselini 

Oleum  rosffi  geran.  "         "  88  "  "  100 

The  boiling  point  is  variable  from  the  same  cause;  volatile  oils  com- 
mence to  boil  at  comparatively  low  temperatures,  when  ela?opten  w'ith 
little  stearopten  distils  over ;  gradually  ^\q.  boiling  point  rises  and  the 
distillates  contain  more  of  the  stearopten ;  the  boiling  point  of  any  pm"e 
comjiouud  of  the  volatile  oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids,  and  neutral 
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principles  found  in  plants,  constitutini;  retrular  series  of  chemical  coni- 
poniuls,  though  not  its  yet  discovered  to  extend  to  any  ^reat  number  of 
them,  arc  amon^  the  most  curious  and  intercstinii;  developments  of 
miHlern  chemistry.     The  following-  >yllal)U>  emhraces  most  of  these: 

Jieuzyle,  Bz t'uHioOi 

llydnirot  of  H/,  oil  of  Mtter alimnui  .         .  ^'t'Ii;*' 

Oxitle  of  I5z,  anliydnuis  Ijenzoii' lu'id     .         .         .  I'.lIgOj 

Oxide  crystallized  henzoic    .....  (.^IlgOj-f-HO 

Cynnaiiiyle,  Ci ('(,11^0 

llydniret  of  ( 'i,  oil  of  cinnaiTKiii  .  .  .  .  (.jll,j<) 

Oxide  of  <  i,  cimiainii"  aciii    .....  <  y'lhOj 

('inii\le  ........  C|oll„0 

llydniret  of  ciiinylc,  oil  oi  eiiinin  .  .  .  C,oll,.20 

Oxide  of  ciimvle,  <'iiiniiiie  acid      ....  C|oII,.,Oj 

Thymyle.Tli" C,oIT,3 

llydniret  of  Til,  tliymeiu-     .....  ^'io"i4 

O.xide  of  Th,  ihyiind <-'ioII„0 

"  Carvol,"  oil  of  caraway C,oII,^0 

"  Carvaerfil,"  crea.sotc  of  camphor         .         .         .  C'loIIj^O 

Riitylc.  Km C'inH,i,0 

Hvdniret  of  lliit,  oil  of  rue  ....  C,olI.„iO* 

Salieyle,  8al ^'tH^O... 

Jlydruret  of  Sal  (spirons  acid)  t  •         •         •         •  HC-IIjO 

llelicin+aq C,H602-r<'6'^ip6  (ff^"'^'*^^^ 

iSaliijenin        ........  CjlI^Oj 

iSalicin+2  ai|         .         .         .         .         .         .         .  C'ljHigO, 

Salicylic  aeicl         .......  C-lIgOs 

Salicylate  of  methyl,  oil  of  ganltheria  .         .  0.115(0113)03 

xVdulterations  and  Tests. 

Essential  oils  are  lial)le  to  be  adulterated  with  fixed  oils,  with  alcohol, 
and  with  other  and  cli(a])cr  essential  oils.  The  mode  of  detcctinn;  these 
adulterations  is  as  follows: — 

WWi  Fixed  Oils. — Oils  thus  adulterated  leave  upon  bibulous  paper  a 
greasy  spot,  which  remains  even  after  long-continued  heating  over  the 
flame  of  a  lamp.  Sometimes,  owing  to  the  es.sential  oil  being  partially 
resinified,  it  leaves  a  mark  which  is  devoid  of  tran.^])arency  and  j)o.<<es.ses 
a  peculiar  glo.s.s,  while  the  stain  from  a  fixed  oil  is  transparent,  and,  when 
completely  absorbed  by  the  paper,  devoid  of  a  di.stinct  glo.ss — besides, 
when  soaked  in  alcohol  and  heated,  the  resinous  stain  can  be  wiped  off, 
while  the  fatty  stain  cannot  be  removed.  When  a  mixture  of  volatile 
and  fixed  oils  is  di.stillcd  M'ith  water,  th(»  volatile  oil  j)a.s.>^es  over  while 
the  fixetl  oil  remain."^,  and  mav  be  saponified  with  alkali.  On  dissolving 
the  volatile  nil  in  strong  alcohol,  in  the  ])roportiou  indicjited  in  the  syl- 
labus, the  greater  part  of  the  fixed  oil  remains  undissolved.  Small 
j)ro|)(>rtions  of  fixed  oils  mav  (scape  detection  if  .soluble  to  any  extent 
in  alcohol,  and  this  diiliculty  is  incrca.^ed  by  the  incrwLsed  solui»ility  of 
th(^  fixe<l  oils  from  admixture  with  essential  oils. 

117///  Alcohol. — When  the  piopctrtion  of  alcohol  is  considerable,  the 
greater  |)art  of  it  mav  be  extracted  bv  water,  the  li<iuid  becoming  turbid, 
and  the  oil  finally  scjjai'ating.  When  the  ({uantity  of  the  adidteration 
is  small,  it  is  better  to  shake  it  with  olive  (»il,  which  dissolves  the  essential 
oil,  and  separates  the  al'uliol  in  a   layer  fioating   on   the  surtUce.     The 

*  The  aldehyde  of  eapriiiic  acid.  f  Oil  of  spirvca  ^see  Acids). 
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quantity  of  alcohol  is  shown  appi'oximafeli/  by  shaking  the  adulterated 
oil  with  an  equal  hulk  of  water  in  a  minim  mcjusurc  or  test-tube  grad- 
uated for  the  })urj)ose,  and  observing  the  diminution  of  its  volume. 
Into  a  graduated  tube,  two-thirds  filletl  with  the  oil,  some  pieces  of 
chloride  of  calcium  may  be  introduced,  and  a  gentle  heat  ap])lied  for  a 
few  minutes  with  agitation.  If  no  alcohol  is  present,  the  lunqis  of 
chloride  of  calcium  appear  unaltered  <m  cooling;  if  it  contains  alcohol, 
they  will  s1k>w  a  disposition  to  coalesce,  and  if  it  is  in  considerable  pro- 
portion, a  fluid  layer  will  separate  at  the  bottom,  on  which  the  oil  will 
float.  This  is  especially  a[)plicable  to  oil  of  lemon,  of  which  480  grains, 
mixed  with  15  of  alcohol,  liquefies  3  grains  of  chloride  of  calcium. 
The  suspected  oil  being  agitated  with  dry  acetate  of  potassium,  if  dis- 
solved, on  mixture  with  sulphuric  acid,  and  heating,  the  f>dor  of  acetic 
ether  is  evolved,  recognizable  b}'  its  odor.  Xitric  acid,  added  to  oil  of 
bitter  almonds,  will  only  give  off  nitrous  fumes  in  case  of  its  adultera- 
ti(^n  with  alcohol. 

With  other  Esfientlal  Oils. — One  means  of  detecting  these  common 
adulterations  is  by  rubbing  a  small  quantity  upon  the  hand,  and  notic- 
ing the  odor  before  and  after  it  is  di'ied,  or  in  setting  fire  to  a  small 
portion,  and  blowing  it  out  again,  when  the  foreign  odor  may  generally 
be  perceived.  If,  on  agitating  the  saspected  oil  with  its  own  bulk  of 
strong  alcohol,  it  is  not  completely  dissolved,  probably  oil  of  tuqien- 
tine,  or  some  other  sparingly  solul^le  oil,  is  present.  Most  carbo-hydro- 
gens  require  over  10  ])arts  of  alcohol,  of  .85  sp.  gr.,  to  dissolve  them. 
Oil  of  savine  is  soluble  in  2  parts  of  alcohol  of  this  strength,  which 
affords  a  means  of  detecting  its  adulteration  by  the  oil  of  turpentine. 

Oils  of  copaiba,  cubebs,  and  the  empyreumatic  oils,  are  recognized  by 
the  absence  of  a  violent  fulminating  reaction  with  iodine. 

The  natural  carbo-hydrogens  prevent  the  reaction  of  the  oxygenated 
oils  with  a  proportionate  amount  of  nitroj)russide  of  copper,  which  must, 
therefore,  be  ased  in  veiy  small  quantity  only. 

This  reagent  is  prepared,  according  to  Wittstein,  by  the  following- 
process:  10  ounces  nitric  acid — sp.  gr.  1.20 — are  stirred  into  4  ounces 
powdered  ferroc}'anuret  of  potassium,  afterwards  digested  on  a  water- 
bath  until  the  filtered  solution  is  j)recipitated  Avith  a  slate-color  by  a 
protosalt  of  iron ;  the  liquid  is  then  diluted  with  twice  its  measure  of 
water,  neutralized  with  carbonate  of  sodium,  heated  to  the  boiling  point, 
filtered,  and  precipitated  with  sulphate  of  copper ;  the  precipitate  is  well 
washed,  and  dried  at  a  uKxlerate  heat. 

The  color  imparted  to  oxygenated  oils,  so  far  a.s  examined,  is  charac- 
teristic and  striking:  For  ol.  cajeputi  viride,  olive-green;  ol.  caryoph., 
pink,  violet,  cherry-red,  reddish-brown,  opaque;  ol.  cassia?,  hyacinthine, 
deep broMu,  re<l ;  ol.  chenopo<lii,  instantly  brown,  red  ;  ol.  millefolii,  pale- 
blue,  dark-green  ;  ol.  monardse,  colorless,  green,  brown,  black ;  ol.  myr- 
oiae,  greenish,  greenish-brown  to  brown-black.  The  othei-s  are  yellow 
or  brown,  combined  with  yellow  and  red.  (See  Proceed.  Amer.  Pharui. 
Assoc.,  1858,  p.  344.) 

Nitric  acid  reacts  energetically  with  but  few  volatile  oils,  unless  heat 
be  applie<l,  but  oxidizes  them  sloM'ly.  The  binary  essential  oils  are  con- 
verted into  a  hard  or  brittle  resin,  with  the  exception  of  oleum  sabinse. 
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Avliirh  yields  merely  a  11(^111(1  of  about  the  consistence  of  olive  oil.  The 
oxv<:;enate(l  oils,  on  the  other  liaiul,  are  usually  converted  into  a  thick 
liquid  or  soft  resinous  mass;  ol.  altsinthii,  auraiitii  corticis,  calami,  cari, 
caryo[)hilH,  cassiie,  matricaria^  mentluo  crispjc,  orij^ani  vul*:;^^"^,  })etrose- 
lini,  and  valeriani\)  yield  with  this  reagent,  without  the  ap})lication  of 
heiit,  hard  and  even  brittle  resin,  in  some  instances  with  the  evolution 
of  vapoi*s  of  HXO,. 

Sulphuric  aci^f  produces  with  but  few  volatile  oils  any  characteristic 
reaction;  it  usually  rendei*s  thcni  more  consistent;  but  converts  thcra 
very  rarely  into  a  dark  resin ;  the  color  of  the  acid,  after  the  rciiction 
has  ccjised,  is  generally  of  varioas  shades  of  brown  or  reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet  by 
HoSO^,  ol.  absinthii,  caryophylli,  and  Valeriana? ;  to  olive-green,  ol.  cin- 
uamomi  Chinens. ;  to  blood-red,  ol.  anisi  stellati,  origaui  vulg.,  and 
petroselini ;  to  carmine-red  or  purple,  ol.  cinnamomi  Ceylon,  cumini, 
Ibeuiculi,  majoramoe,  salvias,  serpylli,  and  thymi. 

The  sulphuric  acid  turns  to  a  pure  red,  blood-i'cd,  or  piu-])le  color, 
%vith  ol.  auisi,  anisi  stellati,  calami,  cassia?,  focniculi,  macidis,  and  serpylli. 

Iodine,  applied  in  fine  powder,  reacts  very  diiferently  with  the  various 
essential  oils ;  but  this  reaction  is  greatly  modified  by  their  age,  l)eing 
generally  less  energetic  in  proportion  to  their  resinification  and  Avith  the 
diminution  of  temperature,  so  that  different  results  are  obtained  at  our 
medium  summer  heat,  and  in  M'inter  at  the  moderate  temperature  at 
%vhich  our  rooms  are  usually  maintained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine,  except 
ol.  copaiba?,  cubeba?,  and  elenii,  which  are  but  moderately  acted  upon. 
Of  the  oxygenated  oils,  those  of  the  Aurantiacejc  fulminate  with  iodine; 
also  ol.  lavendulse,  macidis,  origaui  vulg.,  petroselini,  and  spicfe. 

Etherejd  solution  of  iodine  exerts,  as  a  general  rule,  a  less  poAverful 
action  upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fidminates  with  many  oils  most  violently ;  the  reaction  is 
frequently  so  forcible  as  to  throw  out  of  the  vessel  most  of  its  contents. 
An  ethereal  solution  of  bromine  is  better  adapted  for  this  purpose,  be- 
cause the  reaction  with  the  oils  is  sufficiently  slow  to  notice  any  changes 
in  their  color  and  consistencv.  (See  Proceed.  Amer.  Plinrm.  Af<soc.,  1 858, 
p.  344,  and  1859,  p.  338,  where  this  subject  is  fully  treated  by  Prof.  J. 
M.  Maisch.) 

In  examining  volatile  oils  for  their  purit^',  it  is  advisable  to  take  into 
consideration  all  their  physical  properties  and  their  behavior  with  vari- 
ous reagents;  the  greater  or  smaller  amount  of  either  steantpten  or 
ela?oj)ten  will  modify,  to  a  certain  extent,  their  physical  and  chemical 
properties.  The  preservation  of  the  volatile  oils  free  from  alteration 
by  time  seems  to  be  facilitated  by  kee])ing  them  well  secured  in  small 
bottles  sechuh^l  from  the  light,  and  by  tlie  addition  of  alcohol  even  in 
small  j)roportion.  Carl  Friih  recommends  the  following  method  for 
oils  of  lemon  and  orange:  to  every  jiound  of  the  oil  1  ounce  of  alcohol 
is  added  and  M'cll  mixed,  theu  an  ounce  of  water  is  added,  which  -with- 
draws the  alcohol  from  the  oil  and  collects  at  the  bottom  as  diluted 
alcohol,  separating  a  resinous  film. 

To  restore  old  and  resiuitied  volatile  oils  Curieux  recommends  a  strong 


CARBO-HYDROGEN    ESSENTIAL    OILS.  501 

solution  of  borax,  which  is  mixed  witli  animal  charcoal,  and  then  agi- 
tated with  the  oil ;  the  latter  separates  tree  from  resin,  and  with  the 
original  odor.  For  large  quantities  the  simplest  process  is,  probably, 
redistillation  with  Avater,  and  sometimes  with  a  little  alkali. 

A  process  successfully  applied  by  Charles  Bullock,  of  Philadelphia,  to 
oil  of  lemon,  consisted  of  mixing  the  oil  with  a  solution  of  perman- 
ganate of  potassium,  in  the  proportion  of  1  ounce  of  the  salt  to  8  ounces 
of  water ;  this  quantity  is  sufficient  for  4  pounds  of  the  oil.  The  mixed 
oil  and  solution  being  agitated  together  for  a  long  time,  the  oil  was 
decanted,  mixed  with  fresh  water,  and  warmed  gently  till  it  floated  per- 
fectly clear  on  the  surface. 

Class  1st.     Carbo-Hydrogen  Essential  Oils. 

The  most  simple  essential  oils  are  those  which  consist  of  carbon  and 
hydrogen  alone.  Some  of  these  are  frequently  associated  with  the  oxy- 
genated essential  oils.  The  conifers,  leguminosse,  and  piperacese  yield 
nearly  all  that  are  known.  Although  these  are  so  similar  in  composi- 
tion, they  are  as  dissimilar  in  many  of  their  properties  as  they  are  un- 
like the  members  of  the  oxygenated  group.  As  already  stated,  when 
absolutely  pure  and  exposed  to  no  oxidizing  influences,  they  are  quite 
inodorous,  and  it  is  impossible  in  this  state  to  distinguish  oil  of  lemon 
from  oil  of  turpentine,  or  oil  of  juniper  from  oil  of  neroli.  As  soon  as 
they  are  exposed  to  ordinary  external  influences,  however,  they  develop 
their  characteristic  odors  and  become  less  limpid  and  free  from  color. 
Left  in  contact  with  about  an  equal  volume  of  alcohol  and  1  part  of 
nitric  acid,  they  gradually  absorb  water  and  separate  an  indiflferent  crys- 
tallizable  hydrate,  which  has  been  called  terpin.  By  nitric  acid  they 
are  converted  into  hard  resins,  and  sulphuric  acid  colors  them,  mostly 
of  various  shades  of  red ;  nearly  all  fulminate  with  iodine,  or  like  the 
oils  of  cubebs  and  elemi  evolve  at  least  vapors.  With  hydrochloric 
acid  gas  they  yield  either  solid  or  liquid  compounds.  As  a  class,  they 
are  the  least  soluble  in  alcohol  and  in  water,  and  have  the  lowest  specific 
gravity.  Several  of  them  are  among  the  most  useful  of  vegetable 
stimulants.  The  composition  of  the  carbo-hydrogen  essential  oils  is 
C,(,Hje,  or  some  multiple  of  CjHg ;  they  are  therefore  called  terebenes 
or  camphenes,  and  may  be  regarded  as  the  radical  of  camphor,  as  the 
followinsr  table  shows : — 


"to 


Camphene          .         .         .  CjoHie  Camphor  from  Camphora 

Borneo  camphor        .         .  C|oH,6H20  officinarum  .         .         .     CioHigO 

Terpin  (Juniper  camphor)  CmHij'iHjO  Camphoric  acid        .        .     Ci^y^Oi 

Lemon  camphor       .        .  CioHigoHjO 

• 

Syllabus  of  Empyreumatic  Volatile  Oils. 

1.  Composition  C,oH,6. 

Caoutchine,  from  caoutchouc.     Boils  at  340° ;  odor  resembling  lemon ;  taste  burning, 

aromatic ;  sp.  gr.  .842. 
Colophene,  rosin  oil,  from  rosin.     Colorless  in  transmitted,  indigo-blue  by  reflected 

light ;  sp.  gr.  .940  ;  boils  at  600°  ;  odor  peculiar,  empyreumatic ;  used  in  painting. 
OL  asphalti,  from  asphaltum.     Contains  two  isomeric  compounds;  cold  HNO3  colors 

it  brown. 
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()1.  Itotuhi',  from  Imrk  of  Hetiila  iiUm.     (Mor  apreeably  terehintliiniite;  sp.  pr.  .847. 

Ol.  siiocini,  from  aml»t'r.  Yi-llow,  sj).  gr.  .80  U)  .88;  (xlor  eniiAreuiiiatio;  used  jus  anti- 
8p:u!miHlic  iiiteriiallv  and  e.vleriially  ;  roiitains  several  isomeric  oils;  with  0  ]>aru> 
fumiiijj;  IINO3  yielils  artiticial  musk;  formerly  often  employed  a.s  a  sul>stitute  for 


musk. 

2.  Co.MPosrrioN  CbH,. 

Oleum  petrsp,  |H?troleum.  Krom  springs  in  coal  regions;  colorless  and  thin;  yellow, 
brown,  and  almost  l)laek,  and  thick  oily;  the  American  coal  oil,  kerosene,  Itclongs 
to  tiiis  class,  a.s  nncU  as  i'larliadoes  tar;  consists  of  numerous  isomeric  oils. 

Parallinum,  parallin.  Crystalline,  inodorous,  and  tjustelciis;  possesses  little  afiinity  for 
chemical  reagents;  fusing  point  varies  from  91°  to  149°;  8topj)ers  ridjl)e<l  with  it  do 
not  adhere  to  neck  of  bottles  containing  alkalies. 

3.    (.OMPOSITION   VARIOUS. 

Oleum  cadinum,  from  the  wood  of  Junij)er  oxycedrus.  Used  in  Greece  for  chronic 
eruptions  on  the  skin,  in  the  form  of  ])lasma,  etc. 

Eupion.  Colorless,  aromatic,  indiHercnt,  boils  at  110°;  isomeric  bodies  of  composition 
t'„ll„  +  2;  accompanies  cresusote. 

Chrysene,  C'6ll4.    Golden-yellow,  crystalline,  in  coal  tar. 

Pyrene,  O15II12.     Colorless  microscopic  needles,  in  coal  tar. 

Photairene.  From  the  tar  of  turf,  bituminous  coal,  etc. ;  colorless,  thin,  of  great  il- 
luminating power;  with  UNO,  nitro-l)enzole  and  other  nitrogenated  compounds. 

Naplitiuilin,  Cjollg.  In  coal  tar,  soot,  etc. ;  colorless  rhombic  laminse,  slightly  aromatic, 
fusible  at  175°. 

So  far  as  examined,  those  ('arl)()-liydr()<>:;ous  are  not  altered  in  aj^pcar- 
ance  (m  being  boiled  with  nitro-priisside  of  copper,  a  reagent  before 
adverted  to  as  of  inueh  interest  in  connection  with  the  oxygenated 
essential  oils ;  they  even  have  the  power  to  prevent  a  certain  quantity 
of  this  body  from  acting  on  the  oxygenated  oils. 

Notwithstanding  their  isomerism,  their  odor,  boiling  ]>oint,  and  op- 
tical behavior  var>'  considerably.  It  is  frequently  only  by  the  last  two 
means  that  we  are  enabled  to  conclude  on  the  purity  of  the.se  volatile 
oils.  Berthelot  has  shown  that  by  the  fractional  distillation  of  ordinan' 
oil  of  turpentine  ditl'erent  })ortions  may  be  obtained,  being  alike  in  odor 
and  composition,  but  having  a  somewhat  different  boiling  point,  deviat- 
ing ])olarized  light  Avith  a  diHerent  degree,  and  entering  with  hydro- 
chloric^ acid  into  combinations  of  a  slightly  different  character. 

The  following  syllabus  contains  those  binary  oils  Mhich  are  obtained 
as  such  directly  from  the  plants,  or  merely  by  a  simple  rectification  of 
the  crude  product. 

Syllabus  of  Plants  yielding  Carbo-Hydrogen  Essential  Oils. 

Dipleracew. 

Dryobalanops  caniphora,  Borneo  campbor  tree.  Tn  the  cavities  of  the  trunk.  Oleum 
camphonc,  s]).  gr.  .92  to  .945;  the  natural  oil  contains  camphors;  solid  with  IlCl. 

Terebinthafccr. 

Amyris  elemifera,  Elemi  tree — oleoresin.  Ol.  elemi ;  yield  13  per  cent.;  colorless; 
sp.  gr.  .852 ;  odor  agreeable,  terebinthinate ;  with  ]IC1  a  liquid  and  solid  com- 
pound. 

Balsamodcndron  myrrha,  myrrh — gum  resin.  Ol.  mjTrhae;  yield  2  to  2J^  per  cent.; 
colorless  or  yellowish  ;  taste  aromatic  camphoraceous  ;  used  in  toothache. 

Boswellia  serrata,  I'ast  India  Olibanum  tree — gum  resin.  01.  olibani ;  yield  4  to  6 
per  cent.;  colorless;  sp.  gr.  .SfilJ ;  odor  terebinthinate;  contains  very  little  O; 
exj)lodes  when  hcate<l  with  IIXOj. 

lledwigia  balsamifera.  Mountain  balsam — oleoresin.  Ol.  hedwigite;  yield  11  per 
cent.;  yellowish;  odor  tereliinihinatc ;  by  ilNOj,  flesh-colored  and  carmine. 
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Leguminosce. 

Copaifera  (various  species) — oleoresin.  Ol.  copaibiK ;  yield  'JO  to  80  per  cent. ;  color- 
less; sp.  gr.  .87  to  .91;  with  20  to  30  parts  alcohol  a  turbid  solution;  CioHi6+2HCl 
solid  ;  yields  terpin  slowly  ;  fulminates  slightly  with  1. 

Piperacece. 

Piper  cubeba,  cubeb — fruit.     01.  cubeba?;  yield  5  to  15.5  per  cent.;  colorless;  sp.  gr. 

.92  to  .93 ;  with  27  alcohol  opalescent ;  with  I  yellow  and  gray  vapors ;  by  lIjSO^, 

brown-red. 
Piper  nigra,  black  pepper— fruit.     01.  Piperis  nigrse ;  yield  1  to  3  per  cent. ;  sp.  gr.  .86 

to  .89 ;  no  solid  compound  with  liCl. 

ConifercE. 

Abies  Canadensis,  hemlock  spruce  fir — boughs.  Oil  of  hemlock  or  spruce ;  yield  1  oz. 
per  8  fts.     See  Amer.  Jour.  Phann.,  1859,  29. 

Juiiiperus  communis,  juniper — fruit,  tops,  and  wood.  Ol.  juniperi ;  yield  of  fruit,  g 
to  2.}  per  cent.;  colorless;  sp.  gr.  .85  to  .91 ;  3C,oHi6+2HCl  is  liquid;  yields  terpin 
very  slowly  ;  with  12  parts  alcohol  turbid  ;  very  fulminating  M'ith  I. 

Juniperus  salnna — savin  leaves.  01.  sabina^ ;  yield  1  to  5  per  cent. ;  colorless;  sp.  gr. 
.89  to  .94;  soluble  in  2  parts  alcohol,  with  more  opalescent;  compound  with  HCl 
not  solid  ;  yields  terpin  after  several  months  ;  with  HNO3  thin  balsam  ;  with  I  very 
fulminating. 

Juniperis  Virginiana,  red  cedar — leaves.  01.  Juniperi  Virginianfe;  colorless;  soluble 
in  1  part  alcohol,  turbid  with  21  parts  alcohol  and  more;  dissolves  I  without 
reaction. 

Pinus  pumilio,  Mountain  pine — oleoresin.  01.  templinum  ;  colorless  or  pale  yellow ; 
sp.  gr.  .85 ;  turbid  with  10  parts  alcohol. 

Pinus  palustris  and  other  species  of  pine — oleoresin.  01.  terebinthinre  ;  colorless ;  sp. 
gr.  .86  to  .90;  clear  solution  with  10  to  12  parts  alcohol ;  fulminates  violently  with  1  ; 
with  HCl  a  solid  and  liquid  compound. 

Pinus  sabiniana.  Abietine  ;  sp.  gr.  .594  at  61.70°  F. ;  boils  at  214°  F.  For  removing 
paint,  grease,  etc. ;  peculiar  in  being  lighter  than  alcohol  or  ether.  The  leaves  of 
various  species  of  Pinus  yield  a  volatile  oil  containing  C,oHm  and  oxygenated  com- 
pounds. 

Class  2d.     Oxygenated  Oils. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  elseopten  and  stearopten  or  only  in  the  latter.  The 
elreopten  is  usually  a  carbo-hydrogen,  and  then  mostly  of  the  composi- 
tion CjflHjg;  it  is  but  rare  that  the  stearo])ten,  or  camphor,  as  it  has  been 
called,  as  in  the  case  of  oil  of  rose,  is  a  carbo-hydrogen.  Many  important 
members  of  this  class  are  obtained  from  the  natural  families  Umbel- 
liferae,  Labiatse,  Lauracese,  and  Compositse,  but  they  are  very  widely 
diifused  in  other  divisions  of  the  vegetable  kingdom.  In  some  instances 
oils  belonging  to  different  groups  arc  obtained  from  different  ])arts  of 
the  same  plant;  thus  the  oils  obtained  by  distilling  the  oleoresinous 
exudations  of  the  coniferse  are  carbo-liydrogens,  while  the  leaves  and 
young  branches  by  distillation  with  water  frequently  yield  different 
volatile  oils  containing  oxygen;  the  oils  from  the  leaves,  bark,  and 
fruit  of  several  species  of  rosacese  contain  hydrocyanic  acid,  and  possess 
decidedly  sedative  and  even  poisonous  properties,  while  the  flowers  of 
the  same  plants  and  all  parts  of  the  herbaceous  rosaceae  are  destitute  of 
any  volatile  nitrogenized  principle. 

Of  the  complex  series  derived  chiefly  from  the  cruciferse,  and  con- 
taining sulphur,  1  only,  that  of  garlic,  numbers  oxygen  among  its  ele- 
ments. Only  3  of  the  oxygenated  oils,  those  of  cinnamon,  gaultheria, 
and  bitter  almond,  have  as  yet  been  produced  by  chemical  processes  from 


504  VOI.ATII^K    OILS,    CAMPHORS,    AND     KESINS. 

other  vcijetablo  princi[)les.  This  extnionlinarv  attainment  of  mo<lern 
dieiiiistrv  leads  to  the  inference  that  many  cjthei-s  of  this  elaisS  are  eiipable 
of  artificial  protluction. 

IVinu;  composed  of  two  or  more  dilfi'rent  li(piids,  their  formul:is 
should  give  the  composition  of  these  compounds ;  many,  however,  are 
little  known.  The  empirical  formnlic  will  never  convey  a  correct  idea 
of  the  composition  of  these  oils,  inasmuch  as  each  individual  oil  varies 
nuich  when  obtained  from  fresh  or  dried  plants,  from  })lant8  grown  in 
a  rich  or  poor  soil,  and  even  col lectal  in  different  scjusons;  the  stcar- 
opten,  the  oxygenated  part,  varies  so  much  in  (|uantity  or  proportion 
as  to  sensibly  aflcct  the  sp-vific  gravity,  the  boiling  jioint,  as  well  ;ls 
the  freezing  and  melting  point;  all  these  characters,  wlien  given  of  an 
oil,  belong  to  a  particular  one,  and  may  be  modified  in  another  oil  of 
like  purity. 

A\'ith  the  action  of  reagents,  for  the  same  reasons,  there  are  certain 
final  results  nearly  alike  for  the  same  pure  oil,  differing  though  it  may 
in  the  projOTrtion  of  its  components,  or  in  the  degree  of  its  oxidation; 
the  intermediate  changes  by  a  reagent  from  the  pure  rectified  oil  to  the 
final  result,  which  are  sometimes  interesting  and  characteristic,  may  he 
lost  or  greatly  nKxlificd  on  account  of  the  resinification. 

The  oxygeiiated  volatile  oils,  though  heavier  than  the  carbo-hydrogens, 
are,  with  a  few  exceptions,  lighter  than  \vater;  their  specific  gravity 
ranges  from  .82  to  l.()9.     (See  Chemical  History,  etc.) 

The  oxygenated  oils,  like  the  carbo-hydrogens,  arc  mostly  local  and 
general  stimulants :  some  of  them  are  of  the  kind  called  carminatives, 
used  to  expel  wind  in  colic;  others  are  stomachic,  promoters  of  diges- 
tion ;  a  few,  from  their  influence,  upon  the  nervous  centres,  rank  as 
antispasmodics.  Not  a  few  are  chiefly  valued  as  perfumes,  whethci'  for 
the  toilet  or  in  pharmacy. 

Most  of  the  s[)ices,  as  nutmeg,  mace,  pimento,  cloves,  contain  oxy- 
genated oils,  which,  in  connection  with  peculiar  camphoraceous  or 
resinous  in<rredients,  g-ive  them  their  value  as  condiments  or  seasouers. 

The  herbs  used  in  soups  and  stuflings,  and  rendermg  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of  them  of 
this  series.  It  will  be  observed  that  none  of  the  essential  oils  rank  as 
narcotics,  except  in  overdoses,  though  those  of  camphor,  valerian,  ser- 
pentaria,  ett;.,  as  before  stated,  are  used  as  cerebro-spinal  stinudants  and 
antispasmodics;  the  peculiar  oil  of  tea  (Thea  Bohea)  is  probably  con- 
cerned in  producing  its  agreeable  exhilarant  effects. 

As  a  class  of  essential  oils,  the  oxygenized  are  the  most  soluble  in 
alcohol  and  water,  and  enter  into  the  Aquce  {Medicatcc)  and  Sjnritus  in- 
troduced among  the  Galenical  ])rcparations. 

Tn  the  following  syllabus,  all  the  oxygenated  oils  will  be  found  under 
the  heads  of  their  res})ectivc  j)lants,  arranged  in  systematic  order,  to- 
gether with  their  most  striking  characteristics  and  uses. 
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Syllabus  op  Plants  Yielding  Oxygenated  Oils,  etc. 

(Mostly  dicotyledons,  but  few  monocotyledons.) 


Dicotyledons. 

Ranunculacece. 

Nip^ella  sativa — small    fennel 
flower 

MagnoliacecE. 

Drimys     "Winteri  —  Winter's 

bark 
Illicium  anisatum — Star  anise 


AnonaceoR. 

Unona   odoratissima — Ihlang- 
ihlang 


ResedaceoR. 
Eeseda  odorata — Mignonette 

Violaceas. 
Viola  odorata — ^Sweet  violet 

TiliacecR. 

Tilia      Europfea  —  European 
linden 

AurantiacecB. 

Citrus        aurantium  —  Sweet 

orange 
Citrus       limetta  —  Bergamot 

lemon 
Citrus  limonum — Lemon 
Citrus  lumia 
Citrus  medica — Citron 
Citrusvulgaris — Seville  orange 


Seed 

Bark 
Seed 


CamelliacecB, 
Thea  Bohea— Tea 


Flowers 


Flowers 


Flowers 


Leaves, 
flowers, 

and 
peel  of 

fruit 


Leaves 


16  oz.  yield  4  scr. ;  pure  oil  is  opalescent ; 
dissolves  in  30  parts  alcohol;  UNOj 
with  heat  and  HjSO^  color  violet. 


16  oz.  yield  10  to  20  grs. 


C,oH|6  and  C 


joHjjOj;  the  latter  solid  be- 


low 50°,  melts  at  62°,  boils  at  430°.  (See 
Umbelllferce.)  Sold  for  oil  of  anise ;  yield 
1.5  to  3.5  per  cent.;  sp.  gr.  .97  to  .98; 
soluble  in  5  alcohol. 


Ihlang-ihlang.  Distilled  in  manilla  and 
Singapore ;  used  in  perfumery ;  verj' 
costly  ;  odor  resembling  jessamine  and 
lilac,  but  sui  generis.     Rissemel. 

Very  minute;  extracted  by  a  fat  oil  for 
use  in  perfumery. 

Blue ;  delightful  fragrance ;  yield  very 
small ;  for  use  in  perfumery  extracted 
by  a  fixed  oil. 

Yield  exceedingly  small ;  oil  thin,  color- 
less, very  fragrant. 


The  oil  obtained  from  orange  leaves  is 
called  essence  de  petit  c/rain ;  that  from 
the  flowers  of  citrus  vulgaris  is  the  real 
oil  of  neroli,  though  probably  the  flowers 
of  other  species  are  mixed  with  them 
before  distillation ;  oil  from  the  peel  is 


mostly   C,nH,fi;    all    contain 


Cioilis' '2- 


Their  sp.  gr.  is  between  .82  and  .90,  and 
they  all  fulminate  with  iodine. 

01.  aurantii  flor.  yield  from  fresh  flowers  2 
to  4  per  cent. ;  soluble  in  1  to  3  alcohol, 
witii  more  opalescent. 

01.  aurantii  corticis  yield  2.8  per  cent,  from 
fresh  peel;  with  7  to  10  parts  alcohol  a 
slightly  turbid  solution. 

01.  bergamottce  yield  2  to  3  per  cent. ;  solu- 
ble in  half  alcohol,  with  more  opalescent. 

01.  limonis  yield  1.7  to  2.1  per  cent. ;  with 
10  alcohol  turbid.  (See  Amer.  Jour. 
Pharm.,  1858,  130,  and  1860,  543.) 

Small  proportion;  lemon-yellow,  light, 
congeals  readily ;  exhilarant;  combined 
with  theinia  said  to  be  diuretic  and  dia- 
phoretic. 
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Syllabus  of  Plants,  ejc-. — (Cojitinueif). 


Geraniacece.  j 

PolarKoniniii  radii  la — Roseum    Flowering 

herb 


Pelarf^oniiim      (Hlonitissimum 
(Willd.) 


Rutuceae. 
Diosma  crenata — Buclm 


Leaves 


"       creniillata,  serratifolia  !     Leaves 


Gallipea  ousparia— Angustura   | 
Kuta  graveolens — Kue 


Leguminosce. 
Genista    Canariensis — Canary 


IJark 
Herb 


rosew 


ood 


Rosacece. 
Cydonia  vulgaris — Quince 

Kosa  centifolia  —  Hundred- 
leaved  rose 

Kosa  senipervirens-Evergreen 
rose,  and  other  species 

Sanguisorba  officinalis — Com- 
mon biH'net 

.Spiraea  ulniaria,  lobata,  filipen- 
(lula,  etc. — Meadow  sweet 

Mi/rtac€CB. 


Caryophyllus 
Cloves 


aroiuaticus — 


Eugenia  pimenta — Allspice 
Melaleuca  cajeputi — Cajei^ut 

Myrtus    communis — Common 

myrtle 
Mynia  acris — Sweet  bay 

CuneUacece. 

Canella  alba — Canella,  White 
cinnamon 

Crassidacece. 
Khodiola  rosea — Rose  root 


Wood 

Peel 
Petals 
Petals 

Root 
Herb 


Flower- 
buds 


Fruit 
Leaves 


Leaves  and 
flov.ere 
Leaves 


Bark 


Root 


Yields  Turkish  oil  of  ^eniniuni ;  distilled 
at  Cannes  and  in  Algeria;  resenibles 
rose  in  odor  ;  most  species  of  j)elargo- 
nium  are  sweet  scented. 

By  fractional  distillation  its  oil  yields  ger- 
aiiid,  ('.jyll,^<  ).^, ;  lolorle.ss  ;  boils  at  232° 
C. ;  yields  with  fu.sed  CaClj  a  crystalline 
compound,  and  witii  hydrate  of  putaii- 
sium  valerianic  acid. 


16  oz.  yield  ol  to  68  grains ;  yellowish- 
brown,  diuretic. 

16  oz.  yield  7  to  23  grains. 

Is  principally  CuH,/) ;  stim.  antispa.smod. 
einnienagogue  ;  yield  from  dry  plant  .34 
per  cent.;  sp.  gr.  .85  to  .91 ;  soluble  in 
1  alcohol,  with  more  liocculenl ;  has 
been  made  svntheticallv. 


80  lbs.  yield  from  9  to 
Oil  of  rhodium. 


It)  drachms  of  oiL 


4 


16  oz.  yielded  by  expref»ion  4  grs. 
100  lb.  rose  leaves  yield  less  than  3  dr.; 
sp.  gr.  .83  to  .87 ;  below  86°  it  iussuines 
the  consistence  of  butter;  the  odor  not 
altered  by  H.,S(\;  with  100  alcohol 
turbid ;    the   inodorous  stearopten    is 

("411,6- 

Color  blue ;  cordial. 

C,oH,fi  and  hydruret  of  salicyle,  CyHgO, ; 
boiling  point  380°;  sp.  gr.  1.173. 


CioIIje  and  carvophvllic  acid,  CoHijO^; 
boils  at  470°  F. ;  yield  11.1  to  14.28  per 
cent.;  sp.gr.  1.03  to  1.0(5;  soluble  in  1 
part  alcohol.  (See  Ainer.  Joum.  Pliarm., 
1862,  p.  2.J.) 
Yield  as  much  as  6  per  cent. ;  compos,  like 
ves  C] 
IL^U,   {^reen; 


oil  cloves  CjoH^  and  ( 


t^'.oir 


10*  ^  \r^'y 


16" 


p.  gr.  .91  to  .97; 
stimul.  antispasra. ;  soluble  in  1  jiart  al- 
cohol. iA)ttrr.Journ.P/uinn.,  1861,  p.  545.) 

Very  fragrant ;  100  lbs.  fresh  leaves  yield 
2|  to  4.V  oz. 

Sp.  gr.  near  1 .040 ;  little  soluble  in  alcohol ; 
contained  in  bay  rum.  (See  Anier.  Joum. 
Phann.,  1861,  p.  296.) 

^"lo^l^ifi-  odor  of  cajeput,  and  oxygenated 
purtidus,  iierliaj)s  caryophyllic  acid; 
yield  .57  per  cent. 

1  lit.  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 
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Syllabus  of  Plants,  etc. — {(hntmuetT). 


Umhelliferce. 
Anethum  graveolens — Dill 


Angelica    Archangelica — An- 
gelica 
Apium  graveolens — Celery 
Apiura  petroselinum — Parsley 


Athamantiim  aureoselinum- 

Mountain  parsley 
•('arum  carui — Caraway 


■Ciciita  virosa — Water  hemlock 
Coriandum    sativum — Corian- 
der 
•Cuminum  cyminum — Cumin 


Daucus  carota — Carrot 
Foeniculum  vulgare — Fennel 


■Galbanum  officinale  —  Galba- 
num 

Imperatoria  ostruthium — 
Masterwort 

Levisticum  officinale  —  Love- 
age 

Osmorhiza  longitylis  ■ —  Sweet 
cicely 

Phellandrium  aquaticum  — 
Water  dropwort 

Pimpinella  anisum — Anise 


Pimpinella  saxifraga 
Pimpinella  nigra 

Caprifoliacece. 

Sambucus      nigra  —  Common 
elder 

Valerianacece. 

Valeriana    officinalis  —  Vale- 
rian 


ComposiUB. 

Achillea    millefolium  —  Yar- 
row 


Fruit 


Root 

Fruit 
Herb 


Herb 
Fruit 


Fruit 
Fruit 

Fruit 


Fruit 
Fruit 


Resin 

Root 

Root 
Root 
Fruit 

Fruit 

Root 
Root 

Flowers 

Root 


Herb  and 
flowers 


Carminative ;  soluble  in  1440  parts  of 
water,  and  all  proportions  of  alcohol ; 
sp.  gr.  .88  to  .95  ;  yield  1.5  to  (i  per  cent. 

If)  oz.  yield  \  to  1  drachm,  contains  CgllgO. 

Colorless  or  yellowish,  agreeably  aromatic. 

C,oH,6  and  CgllgO.  Herb  yields  :|,  the 
fruit  3  per  cent.;  sp.  gr.  1.02  to  1.14; 
sol.  in  21  to  3  parts  alcohol ;  fulminates 
with  1.     Occasionally  used  as  diuretic. 

C,oH,6  and  little  O;  odor  riinindiug  of 
juniper;  sp.  gr.  .843. 

C,oHig  and  carvol  CioHj^O ;  yield  2.7  to  9 
per  cent. ;  sp.  gr.  .90  to  .97 ;  soluble  in 
1  ])art  alcohol.     Carminative. 

Identical  with  oil  of  cumin  seed. 

16  oz.  yield  i  to  1  dr.;  sp.  gr.  .85;  C,oHi6 
and  C]QH,gO. 

Cymol  C'|oHi4  and  cuminol  C|(,Hj40;  vield 
1.2  to  3.9 ;  sp.  gr.  .90  to  .97 ;  soluble  in 
3  parts  alcohol ;  acrid. 

16  oz.  yield  30  grs. ;  diuretic,  stimulant. 

Composition  like  oil  of  anise  ;  but  CjoHj.^O 
still  liquid  at  14°,  boils  at  440° ;  yield  2 
to  6  per  cent.;  sp.  gr.  .89  to  1. — ;  solu- 
ble in  2  to  4  parts  alcohol. 

Taste  and  smell  like  resin,  camphorous ; 
sp.gr.  .912;  used  internally  and  exter- 
nally in  ointments,  etc. 

C|oHj6  and  hydrur.  angelyle  CsHgO ;  boil- 
ing commences  at  335° ;  taste  aromatic, 
burning. 

Yield  al)out  .25  per  cent. 

Has  the  odor  and  taste  of  anise  ;  probably 
identical  with  oil  of  anise. 

16  oz.  yield  from  2  scr.  to  2  dr. ;  golden- 
yellow  ;  taste  sweetish,  afterwards  burn- 
ing. 

Like  oil  of  star  anise  (see  3Iagnoliacfce} ; 
yield  1.4-3  per  cent. ;  sp.  gr.  .97-1  ; 
soluble  in  5  alcohol. 

Golden-yellow,  thin ;  odor  like  parsley, 
not  agreeable  ;  taste  bitter  acrid. 

Light  blue,  changing  to  green;  otherwise 
like  former. 


Yield  small ;  thick,,  mild  stinuilant. 


Borneen,  C,oH,6,  and  valerol,  CeHjoO ;  the 
latter  oxidizes  in  the  air  to  a  resin  and 
valerianic  acid;  antispasmodic;  yield 
.35  to  1.8;  sp.  gr.  .87  to  .97  ;  soluble  in 
1  alcohol.  (See  Anier.  Journ.  Pliarm., 
1859,  p.  414 ;  1862,  p.  329.) 

16  oz.  yield  5  to  13  grs;  sp.  gr.  .9;  color 
blue  or  deep  green;  tonic  and  antispas- 
modic. 
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Achillea  nioschata  —  Iva  or 
forest  lady's  herb,  Switzer- 
land 


Antliemis     nobilis  —  English 
chamomile 

Arnica  montana — Aniica 


Artemisia  absinthium — 
Wormwood 

Artemisia  dracunculus — Tar- 
ragon 

Artemisia  contra  Judaica  and 
santonica  ^Semen  contra,  S. 
cynre) 

Dahlia  pinnata — Dahlia 


Ereohthites  hieracifolia — 
Fireweed 


Erigeron  Canadense — Canadi- 
an lieabane 

Erigeron  Philadelpliicum — 
Philadelphia  ileabane 

Inula  lielenium — Elecampane 

Matricaria  chamnmilla — Ger- 
man ohamomile 


Matricaria    parthenium — Fe- 
verfew 

Osmitopsis  astericoides — 
(Cape  of  Good  Hope) 

Tanacetum  vulgare — Tansy 


Ericaxi&B. 

Gaullheria  procurabens — 
Winter-green 

Ledum  palustre — Labrador  tea 

Jasminete. 
Jasminum   grandiflorum    and 
fragrans — Jessamine 

Verbenacece. 
Aloysia  citriodora — Lemon- 
scented  verbena 


Herb 

Flowers 

Flowers 
Eoot 


Herb  and 
flowers 

Herb 

Flower 
buds 

Tubers 


Herb 


Herb 

Herb 

Root 
Flowers 


Flowering 
herb 

Herb 


Herb 


Herb 


Leaves 


Flowers 


Herb 


The  oil  begins  to  boil  at  170°  C.  The 
heavier  portion  has  the  odor  of  worm- 
wood ;  tlie  lighter  portion  agreeable 
odor,  reminding  of  pepi)ermint.  Comp. 
Cj«H^o(),,,  called  Iiaol. 

16  o/..  yield  'I'l  to  55  grs. ;  sp.  gr.  .908 ; 
hydrur.  angelyle,  CioHjeOo,  angelieicacid» 
CjlIgOj  and  C,ol  Iig.    Color  blue  or  green. 

1  lb.  yellow  yields  about  '6  grs. ;  sp.  gr.  .90 ; 
butyraceous. 

1  lb.  yields  4  scruples;  yellowish;  odor 
reminding  of  cloves;  sp.  gr.  .987,  by 
H  N  G3  g  rass-green . 

Comp.  CjoHigO,  crude  oil  brownish-green; 
yield  4  to  1.1  per  cent. ;  soluble  in  1  part 
alcohol ;  sp.  gr.  .88  to  .97. 

Composition  like  oil  anise,  CioHjjO,  liquid; 
boils  at  400°. 

Sj).  gr.  .91  to  .97 ;  dissolves  in  an  equal 
part  of  alcohol,  not  anthelmintic ;  bitter ; 

CallisO. 

Strong  odor ;  sweetish,  burning  taste ;  wlun 
kept  with  water,  it  becomes  heavier 
than  it. 

Soluble  in  9  parts  alcohol ;  occurs  some- 
times in  American  oil  of  peppermint. 
(See  Stearns's  paper  in  Froc.  Avia: 
Phana.  Assoc,  1858;  also  Avier.  Jown. 
PItann.,  1800,  p.  105.) 

Sp.  gr.  .845  ;  anti-heniorrhagic. 

Yield  very  small ;  anti-liemorrhagic. 

10  oz.  yield  from  J  to  1  dr. 

Resembles   oil  of  antliemis;   color  blue; 

yields  4  to  9  per  cent.;  5C|oH,5-l-3H20; 

sp.  gr.  .92  to  .94 ;  soluble  in  8  to  10  parts. 

alcohol. 
8  per  cent,  from  fresh  herb ;   CjoHig  and 

C,olli,-0 ;  greenish  or  straw-yellow  ;  light, 

odor  strong  camphoraceous. 
Greenish-yellow  ;  odor  reminding  of  cam- 
phor and  cajeput ;  taste  burning,  acrid  ; 

sp.  gr.  .931 ;  C,oII,6  and  C,oI1,h5>. 
Yellow  or  greenisli ;  ta.ste  warm,  bitter ;  the 

oil  from  the  Howei-s  has  an  acid  reaction ; 

yield  .5  to  .8  per  cent. ;  sp.  gr.  .91  to  .95 ; 

soluble  in  1  part  alcohol. 


Comp.    C,oH,s 


C«Il803, 


n 


and    methylsalycic    acid, 
boiling    point    412°.       Pure, 
sp.  gr.  1 .03. 

per  cent. ;  C,oH,6  and  oxygenated  oil ; 
pale  yellow ;  odor  and  taste  aromatic,  hot. 


Yield  very  small ;  extracted  by  a  fixed  oil, 
from  whicli  alcoiiol  takes  it  uji;  very 
fragrant ;  used  in  perfumery. 

Small  proportion;  very  fragrant;  in  com- 
merce usually  substituted  by  lemon-grajis 
oil. 
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LabiatcB. 
Hedeoma  pulegioides — Penny- 
royal 
Hyssopus  officinalis — Hyssop 


Lavendula  spica — Spike  lav- 
ender 


Lavandula  vera — True  laven- 
der 


Marrubium      vulgare — Hore- 

hound 
Melissa  oflBcinalis — Lemon 

balm 

Mentha  aquatica — Watermint 


Mentha  crispa — Curled-leaved 
mint 

Mentha  piperita — Peppermint 


Herb 
Herb 


Herb  and 
flowers 


Herb  and 
flowers 


Herb 


Herb 
Herb 
Herb 


Mentha  pulegium — Europ. 
pennyroyal 

Mentha  viridis — Spearmint 


Monarda       punctata — Horse- 

mitit 
Nepeta  cataria — Catnep 
Kepcta     citriodorata — Lemon 

catnep 
Ocymum  basilicum — Sweet 

basil 

Origanum  creticum — Spanish 
hop 


Herb 


Herb 


Herb 

Herb 
Herb 

Herb  and 
seeds 

Flowering 
tops 


Carminative,  emmenag.,  sp.  gr.  .948. 

Odor  persist,  arom. ;  taste  hot,  camphorous ; 
yield  1  to  1  f  per  cent. ;  sp.  gr.  .89  to  .98 ; 
soluble  in  1  to  4  parts  alcohol,  with  more 
opalescent. 

Oleum  spicse,  similar  to  and  sold  for  cheap 
oil  of  lavender ;  that  usually  kept  is  fic- 
titious, princ.  turpentine  ;  the  fresh  plant 
yields  .8  to  1.75  per  cent.;  »p.  gr.  .81  to 
.98 ;  soluble  in  1  part  alcohol ;  fulmi- 
nates with  iodine. 

CioHifiO.,  and  C,5H2j,02 ;  the  lightest  oil  from 
selected  flowers  is  most  fragrant ;  yield  3 
to  4.7  per  cent. ;  sp.  gr.  .87  to  .9o  ;  sol.  in 
1  part  alcohol ;  fulminates  with  iodine. 

Very  small  quantity. 

Used  for  flavoring  medicines ;  also  in  per- 
fumery ;  yield  .04  to  .8  per  cent. ;  sp.  gr. 
.85  to  .97  ;  soluble  in  5  to  6  parts  alcohol. 

This  and  other  species  of  mentha  are  often 
mixed  with  peppei'mint  in  distilling  the 
oil ;  yields  nearly  1  scr.  to  the  pound. 

Not  so  cooling  as  pei^permint ;  freezing  in 
the  cold ;  yield  1  to  2.3  per  cent. ;  sp.  gr. 
.87  to  .97  ;  soluble  in  1  part  alcohol. 

C'loHjoO  and  menthen,  C',oH]8;  boiling-point 
365°  ;  best  distilled  by  steam ;  yield  .8  to 
1.3  per  cent.;  sp.  gr.  .84  to  .97  ;  soluble 
in  1  to  3  jaarts  alcohol ;  more  opalescent. 
(See  Steam's  paper  in  Froc.  Am.  Pharm. 
Assoc,  1858,  and  Am.  Journ-  I'hai-m., 
18G0, 105.)  Oil  of  peppermint  has  been 
used  for  local  ansstliesia.  Prof.  Fluki- 
ger  has  called  attention  to  the  magnifi- 
cent fluorescence  of  pepi)ermint  oil ;  1 
drop  nitric  acid,  sp.  gr.  1.2,  added  to  50 
to  70  drops  of  the  oil,  causes  this  to  ajv 
pear  after  an  hour  or  two ;  heat  hastens 
the  appearance,  and  2  or  3  times  the 
quantity  of  acid  develops  it  almost  in- 
stantlv. 

C,oH,6  and  C,oH,60;  100  lbs.  fresh  herb 
yield  rather  less  than  1  R), ;  sp.  gr.  .927  ; 
boils  at  395°. 

Sp.  gr.  .91 ;  CifiH^gO  (Kane) ;  boiling  point 
320°;  100  fts.' fresh  herb  yield  3  oz.; 
soluble  in  less  than  1  2^art  alcohol. 

C30II42O  and  thymol,  CioHj^O,  solid  at  40° 
F. ;  rubefacient. 

16  oz.  fresh  herb  yield  9  grs. ;  carminative. 

16  oz.  yield  7  J  grs. ;  odor  pleasant ;  fulmi- 
nates with  iodine. 

Yield  from  herb  1.5  per  cent.,  from  seed 


.12  per  cent. ;  Cio^i 


and  C,oH,A, 


the 


stearopten  red  by  H^SO^. 
Yield  1.5  per  cent. ;  straw-yellow,  red ; 
brown  when  old  ;  sp.  gr.  .946  ;  odor  and 
taste  aromatic,  hot ;  the  commercial  oil 
is  generally  adulterated  with  oil  of  turpen- 
tine ;  used  for  bathing  and  in  toothache. 
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Oripamim      majortina — Sweet 
nuirjonun 

Origanum  vulgare — Origanum 


Pogostemou — Patchouly 


Rosmarinus  officinalis — Rose- 
mary 


Salvia  officinalis — Sage 


Satureja  hortensis — Summer 

savory 

Thymus  serpyllum — Lemon 

thyme 


Tiiymus        vulgaris — Garden 
thyme 


Borraginaceic. 

Heliotropium  peruvianum  and 
grandidorum — Heliotrope 

ConvolvuJaceoe. 

Convolvulus  scoparius  and  flo- 
rihundus.     Rosewood 


Oleaccte. 
Syringa  v\ilgaris — Lilac 

ClienopodiacecP: 

Clienopodium  ambrosioides — 

Mexican  tea 
Chenopodiuni  anthelminticum 

—  Worinseed 

LaHrinaee<r. 


Cinnamomum     aromaticura — 

Chinese  cinnami)n 
Cinnanionnim     Zeylanicum — 

Cevlon  cinnamon. 


Cinnamomum  Ixtureirii — Cas- 
sia buds 


Herb 


Herb 


Herb 

Herb 

Herb 
Herb 

Herb 


Flowers 


Subterra- 
nean 
stem 


Flowers 

Herb 
Seed 


Bark 
Hark 


Flower 
buds 


Pale  yellow  ;  tonic,  stimulant ;  its  camphor 
is  (.'uHj^Oj;  yield  .1  to  2. J  |)er  cent. ;  sp. 
gr.  .S",l  to  .'.to;  .'<()lul)le  in  1  part  alcoliol ; 
slightly  oj)aieseent  with  more. 

("soHeiiO,  boils  at  S54° ;  rubefac. ;  oil  of 
conmierce  often  adulterated;  yield  !.•"> 
to  2.84  ;  .sp.  gr.  .87  to  .90;  with"  VI  to  Ift 
parts  alcohol  a  turbid  solution;  fulmi- 
nates with  1. 

Di.stils  at  "iS'i"  to  294°  C. ;  contains  a  carbo- 
hydrogen  CjnHo,,,  and  a  stearoplen  hr>- 
mologous  witii  liorneo camj)hor  C|QH,gO ; 
crystalline  form  is  liexagonal,  melting  at 
54°  to  .").-)°  C.,  JKiiling  at  2'JG°  C. 

C^-HjgO./?  l)oiiing  point  36o°  ;  mostly  atlul- 
terated  with  oil  of  turpentine  or  oil  of 
spike ;  yield  .8  to  2.0  per  cent. ;  sp.  gr. 
.88  to  .9.'} ;  solul)le  in  1  |>art  alcolu)l. 

C'ljlljo^^  and  Cglli.O ;  tonic  and  diuretic; 
yield  .4  to  l.:!4  per  cent.;  sp.gr.  .80  to 
.92 ;  soluble  in  1  part  alcohol. 

.25  i)er  cent. ;  yellowish;  fragrant;  in  jier- 
fumery. 

The  fresh  plant  yields  oil  of  acid  rejvction  ; 
rcildish-yellow  ;  used  in  perfumery,  and 
in  liniments  and  ointments;  yield  .07  to 
.4 ;  sp.  gr.  .89  to  .95 ;  soluble  in  1  i)arl 
alcohol. 

Coiup.  thymen  C,oHigand  thymol  CiqII,/); 
colorless,  turns  yellow  and  brown-red ; 
yield  .4  to  2.5  per  cent. ;  sp.  gr.  .87  t*> 
.90 ;  soluble  in  1  part  alcohol. 


Small  quantity ;   extracted  by  oils ;   odor 
vanilla-like;  in  perfumery. 


Nearly  colorless ;  thin  ;  odor  rose-like ; 
frequently  adulterated  with  fat  oil ;  used 
for  adulterating  ottar  of  rose;  in  per- 
fumery, oil  of  rhodium. 

Small  proportion;  usually  extracted  by  fat 
oils;  used  in  perfumery. 

16  oz.  yield  26  grs. ;  burning  aromatic  taste 

and  smell. 
C|„ir,|.,  and  C|,|H,gO.^;  anthelmintic;  yield 

1  per  cent. ;  sp.  gr.  .908. 


Comp.  CioHia,  hydruret  cinnaniylc  -- 
(^jHgO,  cinnamic  acid  -  C;,!!,,*),,  and 
resin;  Chinese  cinnamon  yiehls  .2  to 
2.0  per  ciiit.;  sp.  gr.  l.Oo  to  1.09; 
soluble  in  1  part  alcohol ;  Ccyhm  cin- 
namon yields  .8  to  2.5  per  cent.;  sp. 
gr.  1.006  to  L09;  soluble  in  1  part 
alcohol. 
Agreeably  aromatic,  hot. 
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Cinnamomum  Culilavan — Cu-        Bark 
lilawan 

Launis  nobilis — Bay  tree  Berries 

Launis    Burmanni  ? — ^Massay         Bark 

bark 
Ocotea  Pichury  minor — Pich-        Fruit 

ur\' 
Ocotea  ?  ' 


Persea    caryophyllata — Clove        Bark 
cinnamon 

Sassafras  officinale — Sassafras   I      "Wootl 

and 
bark 
MyristicacecE. 

Myristica  moschata — Nutmeg       Kernel 
Myristica  moschata — Nutmeg       Arillus 


Santalacece. 

Santalum  myrtifolium — White       Wood 
Saunders 

Arislolochiace(z. 

Asarum     Canaden?e — Canada         Root 

snakeroot 
Asarum     Europaeum — Asara-         Root 

bacca 

Serpentaria  Virginiana — Yir-        Root 
ginia  snakeroot 

Euphorbiacea. 

Croton  eleuteria — Cascarilla  Bark 

UrticacecB. 
Hamulus  lupulus — Hop  Strobiles 

Betulacece. 
Betula  lenta  Bark 


Myricacete. 

Myrica    gale — Sweet    gale —      Leaves 
Dutch  myrtle 

Coniferce. 

Thuja      occidentalis  —  Arbor       Young 
vitae  branches 

Monocotyledons. 

Zingiberacece.  | 

Alpiniaofficinarum — Galangle  |       Root 
Cnrciuna  zedoaria — Zedoarv  Root 


Colorless ;  odor  of  cajeput  and  clove ; 
lieavier  than  water;  by  HNO3  carmine- 
red. 

16  oz.  yield  i  to  1  dr. ;  sp,  gr.  .914  ;  conij*. 
C.20H32O,  contains  two  isomeric  oils. 

Consists  of  a  light  and  heavy  oil ;  odor  of 
sassafras  ;  turned  red  by  HNO3. 

Yield  .7  per  cent. ;  greenish ;  contains  4 
oils,  diflering  in  boiling  point  and  odor. 

Origin  unknown,  though  called  Guiana 
laurel  oil;  C,oH,6  and  some  O;  sp.  gr. 
.864 ;  odor  terebinthinate,  agreeable. 

Thick ;  dark  red-brown  ;  odor  and  taste 
of  cloves  and  cinnamon ;  used  in  per- 
fumery. 

C'loHig  and  CioH]o02 ;  boils  at  420° ;  yield 
2.5  to  4.5;  sp.  gr.  1.07  to  1.09;  soluble 
in  4-5  parts  alcohol. 

01.  nuc.  moschat. ;  yield  6. per  cent.;  Fp. 
gr.  .92  to  .95  ;  compos,  like  next. 

Oleum  macidis  is  oftener  met  with  in  com- 
merce ;  C'lgHa^Og  and  CgH^j;  yield  1.6  to 
9.4  per  cent. ;  sp.  gr.  .92  to  .95 ;  soluble 
in  6  parts  alcohol. 


16  oz.  yield  j  to  2  dr. ;  used  in  perfun 


iierv. 


Light  colored,  fragrant. 

16  oz.  yield  12  grs. ;  sp.  gr.  1.018,  comp. 
CgHgO;  camphor  C4H5O;  yellowish, 
thick  ;  odor  reminding  of  valerian. 

Yield  about  h  per  cent. ;  color  green. 


16  oz.  yield  27  to  68  grs. ;  sp.  gr.  .92;  used 
for  fumigation ;  C^HjoO  and  another  oil. 


Siv  gr.  .91 


Cio"  ,6 


and   C,oH,/>;    taste 


burning  and  bitterish ;  yield  .8  per  cent. 

Pale  reddish  to  nearly  Avhite;  sp.  gr.  1.173. 
Identical  with  oleum  gaultheria;,  and  is 
largely  sold  for  that  oil. 

100  lbs.  yield  2  drs. ;  dark  yellow  or  brown ; 
thickish;  agreeable  odor;  burning  taste; 
sp.  gr.  .876  ;  Avith  I  green. 

Colorless  or  yellow,  heavier  than  water; 
contains  C5H9O  and  ('8H14O. 


16  oz.  yield  1  to  3  scr. ;  taste  sim.  cardam. 
16  oz.  yield  1  dr. ;  thick,  yellowiah-white. 
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Elettaria  cardamomum — Car- 
damomi 


Zingiber  officinale — Ginger 


Amaryllidaccce. 

rolyanthes      tuberosa — Tube- 
rose 

Iridacece. 

Crocus  sativus — Saffi-on 

Iris  florentina — Orris 

Liliacece. 

Convallaria  majalis — Lily  of 
tlie  valley 

Aracece. 
Acorus  calamus — Calamus 


G 


ramineoR. 


Andropogon  ivarancusse — East 


India  lemon  grass 


Andropogon  Sohoenanthus 


Seed 


Ehizoma 


Flowers 


Pistils 


Khizome 


Flowers 


Rhizome 


Herb 


Herb 


Odor  ponclratinpr,  aromatic;  taste  hot, 
camphoroiis;  yiilds  4  to  4.7  per  cent.; 
sp.  gr.  .93  to  .96;  8ol.  in  1  ])art  alcohol. 

16  oz.  yield  A  to  2  dr.;  compos.  C,oII|6-}- 
variable  prop.  IT.O;  sp.  gr.  .89;  oidor 
asreeal)k',  giiii;er-like;  taste  mild;  after- 
wards burning  and  bitter. 

Small  proportion;  extracted  by  fixed  oils; 
used  in  perfumery. 

16  oz.  yield  11  dr.,  yellow,  heavier  than 
water,  acrid ;  by  keeping  it  turns  white 
and  lighter;  probably  tlie  active  princ. 

Crystallizable ;  contains  21  per  cent.  O; 
odor  of  violets.     (Irin.) 

Quantity  very  minute;  the  odor  extracted 
by  fat  oils;  used  in  perfumery. 

100  ll's.  fresh  root  yield  16  oz. ;  1  lb.  dry  25 
to  14o  grs. ;  sp.  gr.  .89  to  .99  ;  soluble  in 
1  part  alcohol ;  C13H20O  and  other  oils. 

CjoH,6  and  oxygenated  oil ;  yellow ;  lighter 
than  water ;  odor  i-esembling  rose ;  taste 
reminding  of  lemon ;  used  to  adulterate 
the  German  otto  of  rose,  and  sometimes 
sold  as  oil  of  verbena. 

Eesembles  the  former;  but  odor  of  melissa; 
substituted  for  oil  of  melissa,  and  sola 
under  the  name  of  E.  I.  oil  of  melissa 
and  oil  of  citronella. 


Class  3d.    Nitrogenated  Oils. 

The  few  known  contain  prussic  acid,  from  which  they  may  be  freed 
by  agitating  with  protochloride  of  iron  and  lime  and  rectifying,  with- 
ont  materially  altering  their  odor. — They  do  not  preexist  in  the  plants 
from  which  they  are  derived,  but  are  the  results  of  a  reaction  in  the  jn'cs- 
ence  of  water,  between  amygdalin  with  emulsin  or  similar  compounds. 

The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  containing  hydrocyanic  acid ;  it  will  l)e  observed  that 
they  are  all  members  of  the  natural  order  of  Jxosaccce,  mostly  of  the 
sub-order  Amygdalcc,  and  a  few  of  Fomccc : 


Amygdalus     communis,    var. 

amara — Bitter  almond 
Cerasus     (various    .species) — 

Cherry 
Persica  vulgaris — Peach 
Prunus  donicstica  and  others 

—Plum 
Pyrus  communis  and  mains — 

Pear  and  apple 


Kernels 

Bark 

Leaves  & 
kernels 

Leaves  & 
kernels 


These  oils  are  very  similar  in  their  sensible 
properties ;  the  oil  of  ahnond  is  Iiydruret 
t)f  benzyle,  C,II,iO,  in  which  hydmcyanic 
acid,  IlCy,  is  di.ssolved.  All  are  poison* 
ous. 

25  lbs.  of  bitter  almond  cake  after  the  ex- 
pression of  tlic  fi.xed  oil  yield  about  2  01. 
oil  of  bitter  almond. 


SULPHURETTED    OILS.     • 

Nitrogenated  Oils. 


il3 


Oleum       amygdal. 

am. 
Oleum  cerasi  sem. 
Oleum   lauro-cerasi 

fol. 


(Yield  from  lib.) 

16  to  80  grs. 

25     grs. 
40.5    " 


/Sp.  gr.  1.04-1.07.  Boiling  point,  320°  to 
390°  F. ;  react  acid  on  litmus  paper. 
Iodine  is  quietly  dissolved  in  small 
quantity.  Nitric  acid  no  reaction  in 
cold ;  on  boiling  very  little  nitrous  acid 
is  evolved.  Sulphuric  acid  dissolves  an 
equal  quantity  of  oil,  separated  by  water, 
little  thickened.  Alcohol  of  85  per  cent, 
miscible  in  all  proportions.  Kitroprus- 
side  copper,  no  reaction.  Product  of 
boiling  with  alcoholic  caustic  potassa  in 
excess  dissolves  in  water 


4th  Class.     Sulphuretted  Oils. 

Of  the  oils  belonging  to  this  group,  only  oil  of  mustard  has  been  used 
medicinally,  particularly  in  alcoholic  solution,  under  the  name  of  spiritus 
siuapis,  as  a  powerful  rubefacient.  But  the  activity  of  all  the  plants 
yielding  these  oils  is  due  to  them,  at  least  principally  so. 

Some  of  these  plants  are  valued  for  culinary  purposes,  owing  to  the 
presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that,  with 
the  exception  of  asafoetida,  sagapenum,  and  garlic,  all  belong  to  the 
family  of  Crucifera?,  many  plants  of  which  likewise  yield  an  a1)undance 
of  fixed  oils,  obtained  by  expression,  free  from  the  essential  oils ;  they 
are  extensively  cultivated  for  these. 

The  sulphuretted  oils  are  compounds  of  allyle,  and  of  its  homologous 
carbo-hydrogen  Jerulyle,  as  the  following  table  will  show : 

Allyle,  (C'sHj).,,  Sulphide  of  allyle  (oil  of  garlic),  (031^5)2+  S. 
Oxide  of  allyle,  (€3115)40,  Sulphocyanide  of  allyle  (oil  of  mustard),  (C3H5CNS). 
Ferulyle,  C6H12,  Protosulphide  of  ferulyle,  1        oil  of      j  C12H22S, 
Bisulphide  of  ferulyle,       /  asafoetida,  \  C12H22S2. 


Syllabus  of  Plants  yielding  Sulphuretted  Oils,  etc. 


Dicotyledons. 

CruciferoR. 

Alliaria    ofEcinalis — Jack   by 
the  hedge 

Capsella  bursa  pastoris — Shep- 
herd's purse 

Cheiranthus  annuus — Wall- 
flower 

Cochrearia  armoracia — Horse- 
radish. 

Cochlearia  officinalis — Com- 
mon scurvy  grass 

Iberis  amara — Bitter    candy- 
tuft. 

Lepidium  sativum,  campestre, 
etc. — Cress 

Raphanus  raphanistrbm  — 
Wild  mustard 

33 


Leaves 

and  root 

Seed 

Seed 

Root 

Herb 

Herb  and 

seed 
Seed 

Seed 


CgHjoS,  if  distilled  from  fresh  spring  root 

it  is  CgH|oNS2. 
CeH.oS  and  CgH.oNSj. 

Same  compos. 

CgHioNSj;  100  lbs.  fresh  root  yield  nearly 

7  oz. 
Same   comp.  contained   in   spiritus  coch- 

leariiTp. 
Same  comp. 

CgHjoS  ;  is  decomposed  on  rectification. 

CeHioS  and  CgH.oXSj. 


51-i  VOLATILE    OILS,   CAMPHORS,    AND    RESINS. 


Syllabus  of  Plants,  etc. — {Contimicd). 


Raplianiis  sativus — Eadish 

Sinajiis  niirra — T>la(k  niiistard 
iSisyinl)rimn  iia.sluiliiiiu — \Va- 

Root  and 
seed 
Peed 
Seed 

CeH,oSandC;iI,oNSj. 

CyiioNS,;  yield  5  per  cent. 
Same  and  (.  ,;Il,oS. 

ter-radisli 
Tlila.-ipi       arvense  —  Treacle 
mustard 

ilerl)  and 
seed 

Tell.oS  and  CglljoS. 

Umbelliferce. 

Ferula  asafa?tida — Asafoetida 

Ferula   pei-sica   (?) — Sagape- 
nuMi 

Gum-resin 
Gum-resin 

CijIIjyS  and  C,oII^'^,;  yellow;  sp.  gr.  .942; 

on  slandiny:  liherates  HjS. 
Contains  CjUioS  or  C'ljIIj^S  (?). 

Monocotyledons. 

Liliacece. 

Allium  sativum — Garlic 

Bulb 

CfillioS  .and  CsIIioO;  100  lbs.  yield  3  to  4 
oz. ;  heavier  than  water. 

Oili<  that  maij  be  obtained  avtlficiaUy. 
1.   Oxygenated. 

Oil  of  cinnamon  from  styrone,  CgHjoO,  by  platina  black  =  CgHgO,  hydniret  of  cinnar 

myle. 
Oil  of  gaultheria  from  2  parts  crvstal.  salicylic  acid,  CjHgOs,  2  anhydrous  methvlic 

alcohol,  Cll^O,  and  1  Il^SOi^CsHgOa. 

2.  Nltrogenated. 

Oil  of  bitter  almonds  from  styracine,  CigHigOj  by  HNO3,  besides  benzoic  and  nitro- 
benzoic  acids  also  :=  C^IIgO^  and  HCN. 

3.  Sulphuretted. 

Oil  of  mustard  from  iodide  of  propylene,  CjIIj,!  by  sulpho-cyanuret  of  potassium, 
C^SK  =^  C3H5CXS. 


I 


5th  Class.     Empyreumatic  Volatile  Oils. 

If  organic  substances  are  subjcctetl  to  dry  distillation,  the  distillate 
contains,  Ix'sidc  water,  some  acids  and  also  some  oily  li<|uids,  -which,  ap 
far  tis  they  are  used  in  medicine  or  acct)mpany  medicinal  products, 
here  treated  of.  Tlu'ir  composition  varies  very  nnich,  as  Monld 
expected,  and  they  have  but  few  j)ropcrties  in  connnon  exce])t  thi 
physical  ajipearance,  their  empyreuinatic  odor,  and  their  inditicrenci 
towards  certain  chemical  rcaocnts.  Aft.cr  rectification  they  are  iisnallv 
colorless,  and  are  mostly  not  aflected  by  iodine  and  but  little  attacked 
by  cold  nitric  acid. 

DippeVs  animal  oil,  formerly  much  used  in  medicine,  ha.s  an  alkaline 
reaction,  consists  of  various  tci'narv  alkaloids,  and  turns  dark  tmdcr  tl 
influence  of  light  and  air.     Poisonous;  used  as  antispasmodic.     i)o?t, 
5  to  25  drops. 
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Camphors. 

This  class  of  solid  crystalline  substances  has  already  been  shown  to 
have  a  close  relation  to  the  essential  oils.  Common  camphor,  C,||H,(;0, 
is  obtained  from  an  evergreen-tree  growing  in  China  and  Japan,  the 
roots  and  twigs  of  which  are  cut  into  chii)s  and  placed  with  water  in 
large  iron  vessels,  surmounted  bv  earthen  capitals  furnished  with  a  lining 
of  rice  straAV.  A  moderate  heat  being  applied,  and  the  camphor  volatil- 
ized by  the  steam,  it  collects  upon  the  straw  in  a  crude  and  impure  con- 
dition, and  is  collected  and  packed  for  exportation  as  crude  camphor. 
It  is  refined  by  resul)limation,  and  then  constitutes  the  valuable  and 
characteristic  drug  so  familiar  to  almost  every  one.  As  already  stated, 
camphor  is  an  oxide  of  the  radical  C^Hig,  and  one  of  the  so-called  cam- 
phene  series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by  solution 
in  water  and  long  exposure.  The  carbo-hydrogen  constituents  of  these 
combine  with  the  elements  of  water  to  form  hydrates,  which  appear  to 
be  tiie  true  camphors.  These  are  solid,  colorless,  crv^stalline,  fusible 
bodies,  less  volatile  than  the  essential  oils,  soluble  in  alcohol  and  ether, 
and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  crystalline  prin- 
ciples are  classified  by  the  German  chemists  as  camphors;  of  this  number 
cantharidin,  the  active  principle  of  Spanish  flies,  and  nicotiauin,  one  of 
the  constituents  of  tobacco,  may  be  instanced.  There  is  much  obscurity 
now  connected  with  the  precise  habitudes  and  relations  of  these  and 
other  crystalline  principles  associated  with  oils  and  otherwise  distributed 
in  plants. 

Three  different  kinds  of  camphor  have  been  distinguished  by  their 
behavior  in  the  polariscope,  one  turning  the  ray  of  polarized  light  to  the 
left,  one  to  the  right,  and  one  being  inactive.  The  camphor  deviating 
to  the  right  is  stated  to  be  that  from  Laurus  camphora. 

Camphor  deviating  to  the  right. — The  vapor  conducted  over  red-hot 
iron  gives  an  oily  liquid  containing  naphthalin  and  a  hydrocarbon  of 
the  composition  of  benzole.  Under  the  influence  of  heat  and  nitric 
acid,  eq.  of  oxygen  combine  with  camphor  to  form  camphoric  acid, 
CmlliijO^,  which  deviates  light  to  the  right.  Anhydroas  phosphoric  acid 
and  fused  chloride  of  zinc  produce  water  and  cymol,  CjoHj^. 

Camphor  deviating  to  the  left. — From  the  oil  of  ^Matricaria  parthe- 
nium,  that  portion  distilling*  between  200°  and  220°  C.  With  nitric 
acid  this  furnishes  camphoric  acid  which  deviates  light  to  the  left. 

Inactive  camphor,  from  tiic  volatile  oils  of  many  of  the  labiatise,  lav- 
ender, marjoram,  sage,  etc.     These  are  M'ithout  effect  upon  polarized  light. 

The  cam])hors  from  oil  of  tansy  and  valerian,  and  that  from  sage  by 
nitric  acid,  have  not  been  tested  by  the  polariscope. 

Bdrneo  camphor,  obtained  from  dryobalauops  camphora,  and  held  in 
the  East  Indies  at  a  very  high  price,  is  a  hydrate  of  borneeu,  and  has 
the  composition  Ci^Hj^O^.  It  is  said  to  be  deposited  by  moist  oil  of 
valerian.  Its  alcoholic  solution  deviates  polarized  light  towards  the 
right.  By  the  "action  of  nitric  acid  it  loses  2  equivalents  of  hydrogen, 
and  is  converted  into  common  camphor. 
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Lo\vig(k'scril)i's  miinci'tius  ('aiu|>h<»i's,  of  wliicli  the  iollowiiiLr  are  illiis- 
tnitions  :  Lcinoii  camphor,  a  coiiiixmiikI  of  oil  ol"  loinon  and  watt-r,  has 
the  coiniMtsitiou  C\„^ij/V,  5  '•"^  ''X  Ix'iiiiJ?  hcatwl,  loses  two  atoms  of 
water.  .Iuiii|)er-l>errv  water,  treated  with  eatistie  pohissa,  yields  a  ("am- 
phor  =  (_',^ill,^().  Tiie  crude  oil  distilled  from  j)aivley  seed,  dissolved 
in  water,  after  a  few  days,  deposits  a  camphor  =  C,|,II-().,. 

C'arvophyllin,  C,„H„;(),  the  camphor  of  cIovgs,  occurs  in  white  needles; 
inodorous  and  tasteless  when  pure;  soluble  in  ether  and  boiling  alcohol; 
colored  blood-red  by  IT.SO,. 

Mint  camphor,  C\|,ll2„0,  from  .Vmerican  oil  of  pej>permint ;  color- 
less prisms;  o<lor  and  taste  of  peppermint;  very  .solul)le  in  alcohol  and 
ether. 

Anise  camjihor,  CiyH,^0,  the  crvstallizable  portion  of  oil  of  anise; 
fiisinir  point,  ()()°. 

^Nlnnarda  camphor,  C',,,!!,/),  from  oil  of  monarda  ;  white  tables ;  fuses 
at  118°;  congeals  at  100°. 

Mvristicin,  C\gHn;0,  from  oil  of  mace ;  white  needles ;  odor  of  the 
oil;  red  by  H,S(),. 

Sassafras  cam])hor,  C\|,Hi„02,  from  oil  of  sassafras ;  hexagonal 
prisms;  odor  and  taste  of  the  oil;  sp.  gr.  1.245;  red  solution  with 
HXO.,. 

//'//(,  the  ervstallizalile  oil  of  iris  Florcntina. 

7/f/r?)///,  ("^,H 0^0.5,  from  the  water  distilled  over  elecamjvmc ;  white 
quadrangular  crystals;  faint  odor  and  taste;  lighter  than  water  ;  with 
H2SO4  wine-red  solution. 

Asarin,  CgiHogOs,  from  the  water  distilled  over  asarum  Europanini ; 
white  crystals;  gaseous  CI  and  I  [.SO,  color  l)lood-red  or  brown-red. 

Aiicmoniu,  C^-ITioOe,  from  the  water  distilled  over  ranunculus  acris 
and  various  species  of  anemone  ;  needles,  producing  heat  and  nund)ness 
upon  the  tongue ;  yield  anemonic  acid  when  boiled  with  BaO. 

Nicofianin,  from  the  water  distilled  from  tobacco;  <Klor  of  tobacco 
smoke;  taste  aromatic  and  bitter;  soluble  in  alcohol,  ether,  and  pottissa. 

Caoutchouc  and  Caoutchoucouls. 

These  principles  occur  in  the  milky  juice  of  various  plants,  princi- 
pally belonging  to  the  natural  orders  Euphorbiaxtw,  Urtic;icea%  and 
Apocynaccfc,  and  are  suspended  therein  in  the  form  of  true  emidsions. 
In  their  pure  state  they  are  colorless,  solid,  and  either  at  ordinary  or  at 
an  elevated  temjjeraturc,  very  elastic.  They  are  amorj)hous,  inodorous, 
and  tasteless,  lighter  than  water,  insoluble  in  watei'  and  alcohol,  and 
soluble  in  j)ni-e  ether,  chloroform,  and  some  empyreumatic  oils.  They 
consist  of  carbon  and  hydrogen  (the  allied  visein  contains  also  O),  and 
arc  of  very  indifferent  chemical  behavior. 

Caoiifcliniic,  gum-clastic,  or  india-rubber,  is  the  ]>roduct  of  many 
plants,  particidarly  of  Siphonia  elastica  and  various  species  <»f  Ileveu, 
Urceola,  Artocarpns,  Ficus,  etc.  Sp.  gr.  .925;  compositicm  C^H,,  (per- 
haps like  the  following  CmH,,,) ;  fusible  at  445°,  and  remaining  sticky 
for  a  long  time;  2  j)arts  with  1  ])art  sulphur  and  1  part  magnesia  yield 
a  mixture  of  such  hardness  that  it  can  Ijc  polished. 
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The  vulcanization  of  caoutchouc  was  discovered  by  Hancock,  and 
consists  in  incorporating  suljihur  with  the  anhydrous  substance,  whereby 
it  loses  its  solubility  in  the  ordinary  solvents. 

The  extensive  uses  of  caoutchouc,  and  particularly  of  the  vulcanized, 
in  the  arts,  are  too  well  known  to  require  to  be  particularized. 

Gutta-percha  is  obtained  from  Isonaudra  gutta,  Sapotacea^,  and  con- 
tains about  14  per  cent,  white,  and  4  to  G  per  cent,  of  yellow  resin, 
which  are  the  oxides  of  the  carbo-hydrogen,  CnjHjg,  constituting  the 
chief  portion  of  it.  It  is  hard  and  scarcely  elastic  at  ordinaiy  tenijjcra- 
ture ;  but  becomes  very  elastic  at  a  slightly  elevated  heat ;  its  best  sol- 
vents are  carbon  bisulphide,  benzole,  chloroform,  and  oil  of  turpentine. 

Pure  white  gutta-percha  may  be  procured  by  dissolving  in  chloro- 
form, filtering,  and  precipitating  with  alcohol;  after  washing  with  alco- 
hol, and  drying,  it  should  be  boiled  in  water,  and,  while  still  hot,  rolled 
into  cylinders. 

(See  Liquor  Gutta-PercJue,  page  643.) 

•  Viacin,  or  Bird-lime,  Is  obtained  by  expressing  the  fruit  of  the  mis- 
tletoe, Viscum  album,  and  diluting  with  w^ater ;  it  Ls  transparent,  very 
sticky  (German,  leim  =  glue)  at  the  common  temperature,  contains 
about  15  per  cent,  (the  pure?)  of  oxygen,  and  dissolves  in  ether,  vola- 
tile oils,  and  warm  lyes.  It  is  used  in  Germany  lor  killing  Hies  and 
catching  small  birds. 

Resins. 

The  resins  are  veiy  extensively  diffused  in  the  vegetable  kingdom, 
and  there  is,  perhaps,  no  plant  which  does  not  contain  one  or  more  princi- 
ples which  might  be  classified  with  the  resins.  The  definition  of  a  resin 
is  rather  vague,  but  we  may,  in  a  general  way,  describe  among  this  class 
substances  which  are  solid  at  ordinary  temperatures,  more  or  less  trans- 
parent, inflammable,  readily  fusil^le,  do  not  volatilize  unchanged,  be- 
come negatively  electric  by  rubbing,  are  insoluble  in  water,  soluble  in 
alcohol,  and  sometimes,  also,  in  ether  and  oil  of  turpentine.  They  are 
mostlv  inodorous,  and  are  readily  incorporated  with  fatty  bodies  by 
fusion.  They  are  not,  as  a  class,  disposed  to  crystalline  forms,  being 
mostly  amorphous ;  their  ultimate  composition  is  carbon,  hydrogen,  and 
oxygen. 

The  origin  of  resins  must  be  looked  fin-  in  the  action  of  the  air  on 
essential  oils,  which  lose  part  of  their  hydrogen  and  absorb  oxygen ; 
this  may  occur,  as  in  the  case  of  turpentine  and  copaiva,  in  the  plants 
producing  them,  or  after  the  extraction  of  the  essential  oils.  To  this 
fact  mav  be  traced  their  mixed  character.  The  volatile  oils  being  usually 
mixtures  of  two  or  more  oils,  the  resins  are  apt  to  be  constituted  of 
several  similar  though  not  identical  resins.  By  treatment  with  alcohol, 
ether,  oil  of  turpentine,  etc.,  the  different  constituents  can  generally  be 
separated.  j\Iany  of  the  resins — those  containing  most  oxygen — play 
the  part  of  acids,  and  are,  in  fact,  designated  as  such ;  these  form,  with 
alkalies  and  metallic  oxides,  compounds,  some  of  which  are  solul)le  and 
others  insoluble  in  alcohol,  while  some  resins  are  quite  indifferent  to  the 
action  of  alkalies.  Some,  so-called,  soft  resins  possess  strong  odors ;  these 
are  usually  imperfectly  oxidized,  and  contain  portions  of  essential  oil. 
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Resins  generally  resemble  the  eorrespondino;  essential  oils  in  their 
stinuilating  eU'cvts,  thouirh  so!ne  of  them,  whieh  may  he  termed  acrid 
resins,  inelnding  the  eathartics,  ai)|)ear  to  bear  no  therai)eutieal  relation 
to  the  essential  oils.  A  few  of  the  gum  resins  are  adapted,  by  their 
eoutrol  over  the  nervous  system,  to  iise  a.s  antisp:xsmodies. 


Syllabus  of  Resins. 
I.  Resins  Proper. 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses 

Cistinaeeee. 

Ladannni,  lalKlannm.     From 

Volatile  oil. 

Obsolete. 

C'ititiis  C'reticiis  and  Cy pri- 

86 per  cent,  resin,  CjoHjqO. 

ms.     Sj).  gr.  LlStJ;  dark- 

7  per  cent.  wax. 

brow  u,  soft. 

Zijgophyllaceae. 

Guaiaci     resina,    U.    S.    P. 

80  per  cent,  resin. 

Alterative 

From  Giiaiacum  officinale. 

Guaiacic  acid. 

stimulant. 

Sp.  gr.  1:10b  to  L228. 

Gum  extractive. 

TcrcbinihMcece. 

Masticli.     From  Pistacia  len- 

.\cid  rosin  sol.  in  cold  alcohol,  CjoITsjO,. 

Adjunct  in  pills 

tiscus.     Sp.gr.  1.074;  yel- 

MiLsticin ;  resin  soluble  in  hot  alcoliol", 

and  basis  of 

lowish    grains,  softens  be- 

C^I Ig.O. 

a  varnish. 

tween  the  teeth. 

Trace  of  volatile  oil. 

Leguinlnosie. 

Copaiva  resin.      From    Co- 

Soft indifferent  resin. 

Stimulant,  less 

paiba. 

Copaivic  acid  CooIIsqOo;  crystallizable 

active     than 

from  solution  in  petroleum. 

the  oil. 

Anime.       From     riymena?a 

Acid  resin  solulde  in  cold  alcohol. 

courbaril. 

Indifiercnt  resin,  C^olIggO,  cryst.  from 

hot  alcohol,  .sol. 
2  per  cent,  volatile  oil. 

Copal.    From  ITymen.Ta  ver- 

1. Resin,  soft,   fusible    in    water-bath, 

Used     in    var- 

rucosa   and    other    trees? 

sol.  in  I'l  per  cent,  alcohol,  and  oil 

nishes. 

Si),  gr.  1.04')  to  1.1  ;>9  ;  very 

of  turpentine,  (^qHc/V 

hard  ;  fracture  conchoidal ; 

2.  Resin,  soft,  fusible   below  212°  F., 

nearly  inodorous  and  taste- 

sol. in  alcohol,  ether,  and  oil  of  tur- 

less. 

pentine,  isomeric  with  No.  1. 

3.  Resin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  et  her,  ( \^^\  Ig-Os- 

4.  Resin,  white,  still  less  fusible,  sol.  in 
alcohol,  .solution  of  potassa,  insol.  in 
alcohol  and  ether. 

5.  Resin,  insol.  in  all  menstrua,  C40H62O. 

Resin    of   Peruvian    balsam. 

Acid,  C.^IL^Gj,  crystallizes  in  rhombic 

From    Balsamum  Peruvia- 

prisms. 

num. 

Convolvxilacat. 

Resina  jalaprr.     From  Exo- 

Convolvulin,  rhodeoretin,  CjiIIioOij. 

See    Part    VI. 

gonium  purga. 

Neutral  prin- 
cip. 

RESINS. 
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Syllabus  of  Resins — (Continued). 
I.  Resins  Proper — (Continued). 


Name,  Origin,  etc. 


Cannabinacaz. 

Extractiim  cannabis. 
Cannabis  Indica. 


From 


Euphorbiaeece. 

Lac  (shellac  and  seedlac). 
From  Croton  lacciferum  by 
the  puncture  of  Coccus  lac- 
ca,  and  from  Ficus  religiosa 
and  Indica — (  Urticece). 

Euphorbium.  From  various 
species  of  Euphorbia ;  in- 
odorous ;  taste  acrid,  burn- 
ing. 

Coniferce. 

Cowrie,  Australian  Dammar. 
From  Dammara  Australis ; 
sp.  gr.  1.04  to  1.062. 


Ea.st  Indian  Dammar.  From 
Pinus  dammara ;  sp.  gr. 
1.056  to  1.097;  soft  at  167°. 

Sandarac.  From  .Juniperus 
communis  in  warmer  cli- 
mates, and  from  Thuja  ar- 
ticulata;  sp.  gr.  l.Oo  to 
1.09 ;  small  grains,  pale  yel- 
low, transparent  ;  faint  odor. 

Eesina.   From  Terebinthina. 


Composition  and  Properties. 


Fossil  Resins. 

Succinum.  Amber;  sp.  gr. 
1.065  to  1.070;  colorless  to 
deep  yellow ;  tasteless ;  aro- 
matic odor  when  heated. 

Asphaltum. 


Neutral  resin  soluble  in  alkalies,  asso- 
ciated witli  chloropliylle. 

By  the  oxidizing  influence  of  HXO3, 
sp.  gr.  1..32,  yields  a  crystal lizable 
acid  and  oxycannabin,  C2oII,208,  in 
large,  Hat,  colorless  prisms,  insoluble 
in  water  and  ether,  soluble  in  bisul- 
phide of  carbon  ;  melts  at  175°  C. ; 
sul)limes  in  needles.  Tlie  most  re- 
liable tests  for  ext.  cannabis  are  its 
odor  when  moderately  heated,  its  in- 
difference to  alkalies,  its  insolubility 
in  alcohol,  ether,  chloroform,  ben- 
zole, and  turpentine,  and  its  reaction 
with  nitric  acid.* 

Different  resins,  wax,  gluten,  coloring 
matter. 


One  resin  (CjoHgiO:^)  dissolving  easily, 
and  another  with  difficulty  in  cold 
alcohol  — a  third  insoluble  in  cold 
alcohol,  but  crystallizes  from  hot 
alcoholic  solution  {C^H^qO^}. 


Dammarane  ^=  C.2oH3,03 ;  soluble  only 
in  absolute  alcohol  and  oil  of  tur- 
pentine. 

57  per  cent,  dammaric  acid,  C20H30O3, 
soluble  in  alcohol. 

Resin  solultle  in  cold  alcohol. 

Dammarine  insoluble  in  cold  alcohol. 

75  per  cent.  C20H31O3,  easily  soluble  in 

alcohol. 
C.AHfiX)^;,  not  easilv  soluble  in  alcohol. 


Uses. 


^20'^30*-'3 


soluble  in  boiling  alcohol. 


Colopliolic  acid,  taken  up  by  cold  70 

per  cent,  alcohol. 
Pinic,  amorphous  sylvic  acid,  taken  up 

by  cold  alcohol  of  70  per  cent. 
Sylvic  acid,  CjoHsoOj,  crystallizes  from 

hot  alcohol. 


Two  resins,  volatile  o'l,  succinic  acid, 
and  bitumen,  by  action  of  HNO3  ar- 
tificial musk. 

Most  probably  the  profluct  of  oxidation 
of  oleum  petne.  Many  bituminous 
resins  are  mixtures  of  asphaltum  and 
petroleum. 


Narcotic. 

See  Extracts. 


In  varnishes, 
cements,  etc. 


Acrid,  cathar- 
tic, vesicant, 
etc.  Obsolete. 


In  varnishes. 


In  varnishes. 


In  plastere, 
soaps,        ce- 
ments, etc. 


For  ol.  succini, 
V  a  r  n  i  s  h  es, 
etc. 

In  varnishes, 
roofing,  etc. 


*See  paper  by  Prof.  Procter,  in  the  Proc.  Amer.  Pharm.  Assoc,  xii.,  p.  245. 
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Syllabus  of  Resins — (Coutiuucd). 
II.  Natural  Olcorcsins. 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses. 

Terebinthace<e. 

• 

Elenii.   From  Aniyris  elemi- 

60  per  cent,  acid  resin  sol.  in  alcohol, 

Stim.    in   oint- 

fera and  Zevlanica;  sp.  <^r. 

2U  per  cent,  inditierent  resin  crystal- 

ments. 

LU'Jo;     vellowish    wliite; 

lizing  from  sol.  in  hot  aleuhol. 

fused  at  245°. 

10  to  13  per  cent,  volatile  oil. 

Cyprian    turpentine.     From 

Volatile  oil. 

Stimulating. 

ristaria  tereliintliiis.     Tiie 

Kesin  solul)le  in  cold  alcohol. 

tiirpiMitine  of  the  aneients. 

Soft  resin  insoluble  in  cold  alcohol. 

Opaque,  very  tliiek,  green- 

ish-vellow  ;  odor  of  fennel. 

• 

Leguminosce. 

Copaiba.   Sp.  gr.  .916  to  .997. 

31  to  80  per  cent,  volatile  oil. 

Diuretic,  stim- 

From   various    species   of 

1.6  per  cent,  soft  brown  resin. 

ulant. 

Copaifera. 

Copaivic  acid.     See  Bcsiiis  Proper. 

Coniferce. 

Terebinthina.     From   Pinus 

About  17  per  cent,  volatile  oil. 

Stim.  emmena- 

palustris  and  other  species 

Resina,  U.  S.  P. 

gogue. 

of  Pinus;  gray,  bitter,  not 

transparent. 

Terebi nt  h i na  ( i allica.  French 

Like  the  foregoing. 

Stim.  emmena- 

or    Bordeaux    turpentine. 

The     resin     contains     pimaric    acid, 

gogue. 

Thin,  yellowish,  pellucid. 

C.^„II;,(,().2,  which,  wlien  iieated  in  al- 
cohol, becomes  sylvic  acid. 

Terebinthina  Veneta.    From 

About  20  per  cent,  volatile  oil. 

In  stimulating 

Larix    Europ.Ta.     Venice 

Resins  and  succinic  acid. 

external 

turpentine;    nearly   color- 

remedies. 

less,  transparent. 

Terebinthina        Canadensis. 

40  per  cent,  resin  sol.  in  alcohol. 

Cement  in  mi- 

From     Abies      balsamea. 

33.4  sub-resin  sol.  in  alcohol  with  diffi- 

croscopy. 

Balsam  of  fir. 

culty. 
18.6  per  cent,  volatile  oil. 

Strasburg   turpentine,   Tere- 

35 per  cent,  volatile  oil. 

Stimulant. 

binthina    Argentoratensis. 

Abietinic  acid,  abietin,  indifferent  resin, 

From  Abies  pectinata;  pale- 

succinic  acid. 

yellow,  transparent,  agree- 

able odor. 

Common    olibauum.      From 

Volatile  oil. 

Pinus  Abies. 

Resin  fu.sible  at  212°. 

Stimulating;  for 

Resin  fusible  at  293°. 

fumigations. 

I 


III.   Gum-Itesins. 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses. 

Gnttifcrce. 

Gambogia.     From  Stalasmi- 
tis   camljogioides  and  sev- 
eral   species    of    (iarcinia. 
Brown  or  reddish-yellow. 

19.5  per  cent.  gum. 

80  per  cent,  gambogic  acid. 

Powerful  ca- 
tliartic. 

Yeiinw,  water- 
color. 

RESINS. 
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Syllabus  of  Resins — (Continued). 
III.   Gum-Mesins — (Continued). 


Name.  Origin,  etc. 


TerebinthacecB. 

Myrrha.  From  Balsamoden- 
dron  myrrha ;  red-brown  ; 
senii-trans23arent. 

Bdellium.  From  Balsamo- 
dendron  Africanum ;  red- 
dish-gray ;  semi-transpar- 
ent. 

Olibanum.  From  Boswellia 
serrata  and  an  Amyris  (?) ; 
yellowish  ;  semi-transpar- 
ent. 

Umbelliferce. 

Galbanum.  From  Bubon  gal- 
banum,  Ferula  ferulago 
and  Galbanum ;  in  grains 
or  cakes ;  nearly  opaque. 

Asafoetida.  From  Ferula 
asafoetida. 


Sagapenum.  From  Ferula 
Persica. 

Ammoniacum.  From  Dore- 
ma  ammoniacum ;  sp.  gr. 
1.207  ;  yellow  ;  white  in- 
ternally. 

Opopanax.  From  Pastinaca 
opopanax  ;  reddish  ;  inter- 
nally yellow  and  red  mar- 
bled. 

Asclepiadacece. 

Scammonium,  Smyrna.  From 
Periploca  secamone. 
Convolvulacece. 

Scammonium,  Aleppo.  From 
Convolvulus  scammonia. 


Composition  and  Properties. 


40.81  per  cent.  Arabian. 
44.7  G  per  cent,  resin. 
2.18  per  cent,  volatile  oil. 
59  resin,  C'4oIl62<^5,  9.2  gum,  30.6  bas- 
sorin  and  volatile  oil. 


4  per  cent.  (Stenhouse)  volatile  oil, 
gum,  at  least  2  resins,  one  of  which 
=  C20II37O3. 


66.86  per  cent,  resin,  0401^5407. 

19.28  to  27.3  per  cent.  gum. 

1.3  per  cent,  mucilage. 

6.34  per  cent,  volatile  oil. 

26  per  cent,  gum,  4.6  per  cent.  suli:)hn- 

retted  volatile  oil,  47.2  to  66  per  cent. 

resin,  11.6  per  cent,  bassorin,  malates, 

acetates,  sulphates,  and  phosphates. 
50  per  cent,  resin,  32  per  cent,  gum, 

3.7  per  cent,  sulphuretted  volatile 

oil,  3.48  mucilage. 
22  per  cent.  gum. 
72  per  cent,  resin,  C40H50O9. 


42  per  cent,  resin. 
33  per  cent.  gum. 

4  per  cent,  starch,  4  extractive,  6  per 
cent,  sulphuretted  volatile  oil. 

An  adulterated  resin  of  Convolvulus 
scammonia  ? 

Convolvulin,  resin,  wax,  extractive 
gum,  sugar,  starch.  Commercial 
article  from  5  to  80  per  cent,  resin. 


Uses. 


Astringent  and 
emmenagogue. 

Obsolete. 


For       fumiga- 
tion. 


Stim.,  antispas- 
modic. 


Antispasmodic. 


Stim.  like  asa- 
foet. 

Stim.    expecto- 
rant. 


Antispasmodic. 
Obsolete. 


Cathartic? 


Cathartic. 


lY.  Balsams.     (Containing  Bz  or  Ciu.) 


Name,  Origin,  etc. 


'  Styracece. 

iBenzoinum.      From    Styrax 
benzoin ;  sp.  gr.  1.063.' 


Composition  and  Properties. 


Benzoic  acid,  HC7H5O2,  average  15  per 
cent. ;  sometimes  mixed  with  more 
or  less  cinnamic  acid. 

a.  Resin,  C30H40O5,  soluble  in  ether, 
not  in  1^2^03. 

b.  Eesin,  ('35H42O7,  soluble  in  K2CO3, 
not  in  ether. 

c.  Resin,  C40H44O9,  soluble  in  alcohol, 
not  in  ether. 


Uses. 


As  an  expecto- 
rant and 
stinudant  ex- 
ternally. 
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Syllabus  of  Resins — (ContimuHl). 
1  y.  JJalatuiis — (Coiitinuecl). 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses. 

Stvrax  ralamlta.     From  Stv- 

Benzoic  acid,  volatile  oil,  resins. 

For       fumiira- 

rax    otliciiialis;    grains   or 
masses;  blackisli-gray. 

tions;  rarely 
used  here. 

Leguminosae. 

Halsaniiini  Ponivianuni.    Sp. 
gr.  L14  to  l.lfi;  I'roni  My- 
rosperniura  I'eruileriini. 

Ciiinamic  acid,  CglTHO.,,  0.94  per  cent. 
Oil  or  cinnaiueinc,  (ii)  per  cent. 
Styracine(metacinnameine),crystallizes 

Stimulating  ex- 
pectorant. 

White      Peruvian      Balsam. 

From  the  fruit  and  seeds 

of  the  former  by  expres- 

si(m. 
Balsamnm  tohitanum.   From 

Myrospermum  toluiferum. 

BalsaminfCE. 

in  prisms. 
23.1  jjcr  cent,  resin,  CjoHjgOs. 
Not     fully     analyzed,    myro.xocarpin, 

CjjHgjOj;    crystallizable,    very    in- 

dirterent  resin. 

Resin,  88  per  cent. 
Cinnamic  acid,  12  per  cent. 
Volatile  oil,  U.2  per  cent. 

Similar  to  for- 
mer. 

Stimulating  ex- 
pectorant. 

Stvrax.     Semifluid  juice   of 
Litjuidaml^ar  orientale.* 

Cinnamic  acid ;  styrol  (cinnamen)  Cgll^. 
Styracine,  CsITgOjCiyl  1,403. 
Cinnameine,  C9H;O^C9H9. 

Stimulating  ex- 
pectorant. 

Gum  wax.     Semifluid  juice 
of  Liquidambar  styraciflua. 

2  resins. 

Cinnamic  acid.     (?) 
Styracine.     (?) 
Resin.     (?) 

Little  used  as 
yet.  (See 
Syrups.) 

re:marks  ox  the  resins,  oleoresins,  and  balsams. 

As  shown  in  the  syllabus,  most  of  the  resins  ])roper  are  used  cxelii- 
sively  in  varnishes,  and  in  the  various  moditications  of  stinndatino;  and 
rul)t'facient  applications. 

Aiiihcr  is  employed  in  medicine  exclusively  for  the  ]>rodncts  of  its 
deeomjiosition.  Oil  of  aml)er  producctl  from  it  by  di.stilhitiou  is  a 
powerfid  rubefacient,  with  autispa-^modic  effects. 

Guaiacum  may  be  chtssed  as  a  resin,  thoutrh,  owing  to  the  presence 
of  a  peculiar  acid  .somewhat  reseml)lin<r  JH-nzoic  and  cinnamic,  it  may 
be  entitled  to  a  place  among  balsams,  should  that  group  be  extended  to 
endirace  a  wider  range  of  resinous  substances.  Kecent  investigations 
of  Kosmann  show  it  to  be  a  glucoside,  splitting  with  acids  into  glucose 
and  guaiaretin. 

J>iiff/iiiif/i/  jtlfcli  and  tlie  so-called  /lon/ock  (/inn  (Fix  Canadensis)  are 
well-lvuowu  ingredients  of  strengtlieuing  and  rubefacient  ])lasters,  which 
will  be  considered  under  the  apj)roj)riate  head.  J'Jfcmi  is  a  po])idar  sub- 
stitute for  common  resin  in  an  unotficinal  ointment  mudi  prescribed  by 
surgeons. 

Of  the  olrnrrsinf^,  the  various  tin'jK'utines  differ  in  their  ])ro|)ortion 
of  resin  to  oil  and  tiieir  conse(|uent  c(»nsistciice.     White  turpentine  of 

*  According  to  Ilaubury,  Loudon  I'hariu.  Jour.,  lSu7. 
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commerce,  thoiiirh  exuding  from  the  tree  in  a  liquid  form,  is  always 
found  nearly  or  quite  solid,  Avhile  balsam  of  fir  and  A'cnice  turpentine 
continue  more  or  less  fluid  at  ordinary  temperature.  The  former  of 
these  is  much  used  for  mounting  objects  for  the  microscope,  and  for 
cementing  ambrotypes  upon  glass,  its  perfect  transparency  and  great 
adhesiveness  adapting  it  to  these  uses.  The  latter  is  perliaj)s  rarelv  met 
with  in  our  commerce,  being  supei-seded  by  a  factitious  article,  said  to 
be  composed  of  about  24  lbs.  of  resin  to  the  gallon  of  oil  of  turj)cntine. 
The  genuine  is  esteemed  as  a  aseful  ingredient  in  the  finest  qualities  of 
sealing-wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is  highly 
esteemed  for  its  stinuilating  eliects  on  the  mucous  surfaces ;  it  is  vari- 
ously combined  with  mucilage  or  with  alkali  in  prescriptions  mentioned 
under  the  appropriate  head,  and  is  prescribed  in  the  Pharmacopoeia  in 
the  form  of  pill  mass  to  be  made  with  magnesia,     (See  Piluke.) 

Most  of  tlie  gu)ii  7'esins  are  possessed  of  decided  medicinal  effects; 
ammoniac,  benzoin,  and  tolu  are  chiefly  used  as  stimulating  expecto- 
rants. Asafoetida,  galbanum,  and  sagapenum  (the  latter  almost  obso- 
lete), are  distinguished  by  powerful  effects  on  the  nervous  system. 
Myrrh  is  peculiarly  adapted  to  the  relaxed  conditions  of  the  system, 
consequent  on  pulmonary  and  uterine  affections ;  it  is  well  suited  to 
combinations  with  iron,  and  is  directed  in  several  emmenagogue  pills, 
and  in  the  officinal  Mistura  ferri  composita. 

Among  the  gum  resins  we  have  2  drastic  cathartics,  gamboge  and 
scammony ;  and  among  the  resins  proper,  podophyllin,  resin  of  jalap, 
and  euphorbium.  Olibanum  is  almost  exclusively  used  for  fumigation, 
being  employed  alone  and  combined  with  cascarilla,  and  benzoin,  as 
incense,  in  the  ceremonies  of  the  Roman  Catholic  church. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard,  and 
brittle ;  Peruvian  balsam  (formerly  called  INlyroxylon)  is  fluid  ;  Tolu 
is  intermediate,  being  a  very  soft  and  readily  fasible  solid.  The  best 
storax  is  liquid.  The  true  solid  storax  is  little  used,  though  directed  in 
some  of  the  old  recipes.  A  fictitious  article  is  met  Avith  in  commerce, 
which  is  sold  for  Styrax  calamita,  and  is  prepared  at  Trieste,  by  coarsely 
grinding  the  bark  of  the  storax  tree  and  mixing  it  with  liquid  storax. 
Our  native  "  gum  wax,"  as  it  has  been  called,  has  a  very  strong  resem- 
blance to  storax,  its  consistence  being  semifluid,  and  its  color  and  odor 
almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by  the 
analysis  of  balsams.  Styracin,  the  resin  of  st}'rax,  is  obtained  by  treat- 
ing the  balsam  with  caustic  soda  in  solution,  dissolving  the  residue  in 
alcohol  and  ether,  and  crs'stallizing ;  when  acted  on  with  nitric  acid  this 
yields  the  same  products  of  decomposition  as  cinnamic  acid.  By  distilla- 
tion of  the  soda  solution  left  in  its  preparation,  styrole  is  obtained,  while 
cinnamic  acid  is  left  in  the  residue,  Styrol  has  the  composition  CgHg, 
and  styracin  is  a  comjjound  of  cinnamic  acid  with  oxide  of  cinnamyle, 
which  bears  the#same  relation  to  hydrated  cinnamic  acid  as  common 
ether  does  to  acetic  acid ;  its  aldehyde,  CgH^OH,  is  the  oil  of  Chinese 
and  Ceylon  cinnamon.  An  analogous  compound  is  cinnameine,  or 
cinnamate  of  oxide  of  tolyle,  the  alcohol  of  which  is  tolylic  or  benzal- 
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coliol,  C-H-Oir,  Avliich  by  oxidation  is  first  couvcrtod  into  its  alclelivde 
oil  of  bittor  almonds,  C'-II,-0,  and  sul)sc(|M('iitly  into  bcnzoio  acid, 
IRMLO.,.  Stvi-ai'ine  and  cimianioiiu'  aiv  tlu'ivtoiv  <'on!i)ound  ethers. 
tlie  former  einnaino-cinnamie,  the  latter  einnanio-tolylic  ether.  (See 
Grccjioi'ifs  Chcmiatrif.) 

Tests  of  Purity. 

Gualacum. — p]ntirely  soluble  in  85  per  cent,  alcohol  and  less  so  in 
ether;  g;ives  a  blue  color  to  niucilajie  of  gum-arabic  and  milk,  and 
turns  green  or  blue  Avith  oxidizing  agents. 

Md.^tlrJi. — Softens  by  chi'W  iiig,  not  entirely  soluble  in  alcohol,  wholly 
taken  up  by  ether,  chloroform,  and  oil  of  turpentine,  not  by  fixed  oils. 

Copal. — Readily  fusible,  soluble  in  rectifieil  oil  of  turpentine.  See 
syllabus  for  behavior  to  alcohol  and  ether. 

Jalap  Re.shi  and  tScaminoniuin. — liy  the  action  of  alkalies  under  the 
influence  of  heat,  they  are  converted  into  convolvulic  and  rhodeoretinic 
acid,  which  is  soluble  in  water.  The  solution  of  the  resins  in  alkalies 
may  be  rendered  slightly  opalescent  by  sulphuric  acid,  but  is  not  pre- 
cipitated. 

Copaira. — If  adulterated  w  ith  fixed  oil,  this  may  be  detected  by  the 
stain  produced  on  paper;  pure  copaiba,  after  the  evaporation  of  the 
volatile  oil  by  the  application  of  a  little  heat,  leaves  a  resinous  stain, 
which  has  a  greasy  margin  if  the  copaiva  was  adulterated  Avith 
fixed  oil. 

Or  the  balsam  is  boiled  for  several  houre  in  an  open  vessel  with 
water  to  drive  off  the  volatile  oil ;  i)ure  copaiba  leaves  a  brittle  resin, 
while  a  soft  or  semifluid  resin  remains  if  the  copaiba  had  been  adul- 
terated wn'th  fixed  oil. 

Fixed  oils,  except  castor-oil,  may  be  detected  by  their  insolubility  in 
90  per  cent,  alcohol ;  pure  balsam  furnishes  a  clear  solution. 

An  adulteration  with  turpentine  (oleoresin)  is  easily  detected  by  the 
odor  pro(hiced  by  the  evaporation  of  the  oils,  on  dropping  the  suspected 
balsam  upon  a  hot  brick. 

Bahamum  Peruvianwn. — The  surest  way  to  find  an  adulteration  with 
castor-oil  is,  to  distil  alxuit  20  gms.  until  about  10  gms.  have  pa'Nsed 
over  and  the  residue  begins  to  become  charred.  The  distillate,  which 
separates  into  an  a(}U(M)Us  and  oily  stratum,  is  agitated  with  caustic 
baryta,  the  oil  removed,  and  agitated  with  a  concentrated  solution  of 
bisulphite  of  sodium.  Genuine  balsam  Peru  on  dry  distillation  fur- 
nishes products,  which  with  bisulphite  of  sodium  do  not  form  a  ciystid- 
line  coml)ination.  The  crystals  ol)tained  by  this  ])roccss  from  its  ad- 
mixture with  castor-oil,  on  being  recrvstalli/.cd  from  alcohol,  have  the 
odor  of  uMianthol,  and  the  composition  C',,H(),S( )3 -f-N a. J *,S^^;r  I-'^rger 
quantities  of  castor-oil  decrease  the  specific  gravity  of  the  balsam  ;  other 
oils  are  detected  by  their  insolubility  in  alcohol.  Peruvian  bals:im  is 
much  so])]iisticate(l.  The  genuine  article  produces  an  impression  of  a 
licpiid  dillused  in  the  mouth,  while  the  sophisticated  is  generally  a  solu- 
tion of  resin  which  deposits  the  resin  on  the  tongue  when  tasted. 
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CHAPTEE   VII. 

ON  ORGANIC  ACIDS. 

ORGANIC  acids  are  distinguished  as  a  class  by  characteristic  proper- 
ties. They  combine  Avith  inorganic  and  organic  alkalies,  some  of 
them  in  several  different  proportions,  according  to  the  number  of  equiv- 
alents of  replacable  hydrogen  combined  with  them.  Thus,  citric  is  a 
tribasic  acid,  containing  3  equivalents  of  replacable  hydrogen ;  tartaric 
bibasic,  containing  only  2 ;  and  ])enzoic  monobasic,  containing  but  1 
equivalent.  These  acids  are  found  in  nature  both  free  and  in  comV)ina- 
tion.  Some  are  very  commonly  diffused  throughout  the  vegetable  king- 
dom, as  tannic;  others  exist  exclusively  in  one  family  of  plants,  as 
meconic  acid  in  the  Papaveracese.  Some,  although  existing  naturally, 
are  capable  of  artificial  production  from  other  organic  material,  as  oxalic 
and  valerianic.  This  class,  and  that  of  organic  alkalies,  have  a  much 
closer  relation  to  inorganic  compounds  than  the  neutral  crystalline  and 
uncrystallizaljlo  principles.  They  all  contain  oxygen,  and  are  destitute 
of  nitrogen  in  their  composition  ;  an  exception,  however,  is  hydrocyanic 
acid,  which  in  all  its  chemical  relations  bears  a  close  resemblance  to  the 
inorganic  hydro-acids. 

The  organic  acids  are  capable  of  numerous  changes  during  the  proc- 
esses of  life  in  the  organisms  by  which  they  are  produced,  or  after  their 
introduction  into  the  circulation  of  other  living  animals  or  vegetables. 
These  changes  are  the  result  of  obscure  processes  of  nature,  and  of  con- 
ditions and  functions  of  the  organs,  which  we  are  unable  to  imitate  by 
art.  Chemistry,  however,  has  in  some  instances  arrived,  by  artificial 
means,  at  close  imitations  of  nature,  and  has  produced  changes  which 
furnish  connecting  links  between  compounds  having  apparently  no  rela- 
tion to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the  most 
important  as  medicines,  and  of  the  very  few  animal  acids  employed, 
most,  though  formerly  regarded  as  exclusively  belonging  to  the  animal 
kingdom,  have  subsequently  been  discovered  to  be  direct  products  of 
decomposition  of  vegetable  principles,  and  are  even  generated  by  certain 
plants  in  their  normal  processes  of  groAvth  and  assimilation. 

In  the  present  chapter,  the  numerous  acids  are  thrown  together  in 
groups,  either  from  their  diffiision  in  certain  classes  of  vegetables,  from 
the  harmony  of  some  of  their  physical  or  chemical  relations,  from  their 
associations  with  other  organic  principles,  or  from  the  value  attached  to 
them  as  medicinal  agents. 

The  organic  acids,  in  this  work,  are  classified  as  follows : — 

1st  Group — *Fruit  acids. 
2d    Group — Derivatives  of  the  fruit  acids. 
^        3d   Group — Acids  representing  the  Medicinal  Virtues  of  jjlauts. 
4th  Group — Acids  combined  Avith  Vegetable  Alkalies. 
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5tli  Group — Acids  dorived  from  Essential  Oils. 

6th  (Jrouj) — Astriiiirciit  and  allied  aeids. 

7th  (Jronp — Aeids  ot"  aniiiial  origin. 

8th  Group — Aeids  pertaining  to  et)loring  inattei>!. 

f  I 

1st  Group.     Fruit  Acids.  ^ 

These  aeids  occur  in  the  fruits  of  many  jilants  of  the  families  Auran- 
tiaeere,  Rosaeene,  Grossnlariaeeje,  in  grapes,  tamarinds — in  short,  in  all 
succulent  acidulous  fruits,  ;.nd  at  certain  jicriods  of  their  maturity,  in  a 
free  state,  with  the  exception  of  oxalic  acid,  which  is  comparatively 
seldom  met  with  in  an  uneoinhined  state,  though  widely  diH'used,  wholly 
or  partly  neutralized  by  certain  vegetable  alkalies,  or  inorganic  l)ases. 
They  are  all  agreeable  refrigerants,  and,  as  such,  have  a  very  extensive 
use ;  combined  with  alkalies  or  magnesia,  they  act  in  large  doses  as  laxa- 
tives; oxalic  acid  and  its  compounds  are  poisonous,  unless  in  minute 
doses. 

Acetic  acid,  ITCjTTgO.,.     Occasionally  in  plants,  product  of  fermentation. 

Oxalic  acid,  ll.^i'iO^.'llIiO.     In  rliubarb,  sorrel,  many  officinal  roots,  herbs,  and  barks. 

Tartaric  acid,  H2^4H^406.     In  grapes,  tamarinds,  etc.,  obtained  from  wine  deposits. 

Uvic  acid,  2IIO,C^H40,o  +  2H.^O.     In  the  deposit  of  some  grape  juices. 

Malic  acid,  11./ "411405.     In  apples,  sumaeli  berries,  the  berries  of  mountain-ash,  etc. 

Citric  acid,  HjCgHjOYjUjO.     In  lemons,  oranges,  currants,  gooseberries,  tomatoes,  etc. 

Acetic  acid  has  been  already  referred  to  as  produced  in  the  destructive 
distillation  of  wood,  and  also  as  a  product  of  the  spontaneous  change 
wdiich  takes  place  in  articles  of  the  saccharine  and  amylaceous  group 
by  the  catalytic  action  of  ferments. 

Oxalic  acid  is  an  instance  of  an  importiint  vegetable  acid  existing 
readv  formed  in  plants,  and  also  ca])al)l('  of  artificial  j)roduction.  Most 
of  tiie  oxalic  acid  of  commerce  is  obtained  by  the  action  of  nitric  acid 
on  sugar  or  starch,  the  organic  princij)le  being  oxidized  at  the  expense 
of  the  acid.  Nitrous  acid  fumes  and  carbonic  acid  gas  arc  evolved,  and 
oxalic  acid  is  formed,  which  is  collected  and  crystallized,  anil  most 
extensively  used  as  a  bleaching  agent.  If  nitric  acid  has  been  employed 
in  sufficient  quantity,  no  saccharic  acid  is  formed ;  the  nitrous  acid 
evolved  is  em])loyed  in  the  manufactm-e  of  sulphuric  acid,  or  for  other 
pur])oscs  where  oxidation  is  re((uirc(l.     It  is  not  ollicinal. 

The  alkaline  oxalates  are  s(ilul)le,  but  the  other  salts  are  mostly  insol- 
uble in  Avater.  Oxalic  acid  and  its  salts  are  decomposed  by  a  red  heat, 
into  carbonic  acid  and  carbonic  oxide,  without  leaving  any  charcoal.  If 
heated  with  sulphuric  acid  the  same  dccom])osition  takes  place.  Car- 
bonic oxide,  CO,  is  inflammable.  If  mixed  with  sand  and  heated,  dry 
oxalic  acid  yields  formic  acid,  and  but  little  carbonic  acid  is  given  off 
if  the  temperature  isw^ell  regulated.  The  precipitates  formed  by  it  with 
baryta  and  lime  are  soluble  in  nitric  and  muriatic  acids.  The  silver 
precipitate  dissolves  in  nitric  acid  and  ammonia,  rnsoluble  oxalates, 
l)i)iled  in  concentrated  solution  of  carbonate  of  sodium,  are  decomposed, 
oxalate  of  sodium  being  held  in  solution. 
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Acidum  Tartaricum,  U.  S.  P.     HgCJ-T^Og  =^  150. 

Tartaric  acid  is  prepared  from  l:)itartrate  of  potassium  or  cream  of 
tartar,  by  the  addition  of  carbonate  of  calcium,  whereby  insoluble  tar- 
trate of  calcium  is  formed  with  the  excess  of  acid  of  the  bitartrate,  and 
neutral  tartrate  of  potassium  left  in  solution.  The  solution  is  decom- 
posed with  chloride  of  calcium,  which  forms  an  additional  quantity  of 
tartrate  of  calcium.  Lastly,  the  insoluble  tartrate  of  calcium  Ls  purified 
by  washing,  and  decomposed  by  sulphuric  acid,  wdiicli  liberates  the  tar- 
taric acid.  This,  on  evaporation,  cr}"stallizes  in  colorless  crystals,  with 
a  tendency  to  the  form  of  oblique  rhombic  prisms  (citric  acid  occurs  in 
right  rhombic  prisms).  It  has  a  sour  taste,  resembling,  though  not 
identical  with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of 
water,  from  which  solution  alcohol  throws  dow'n  no  precipitate.  This 
is  rather  a  stronger  acid  than  citric,  and  100  grains  saturate  133.5  grains 
of  bicarbonate  of  potassium.  It  is  most  usually  sold  in  powder.  Its 
principal  use  is  in  preparing  effervescing  and  refrigerant  drinks,  and  as 
a  substitute  for  citric  acid. 

Liebiiz;  has  obtained  tartaric  acid  artificially  by  the  oxidation  of  sug-ar 
of  milk  and  gum  by  nitric  acid ;  besides  nmcic,  oxalic,  and  saccharic 
O^^C^Yi^O^)  acids  are  formed,  the  latter  of  which  appears  to  be  con- 
verted into  tartaric  acid  ;  both  these  acids  have  identical  reactions  A\ith 
potassa  and  lime  salts. 

The  salts  used  medicinally  are  the  tartrates  of  potassium,  sodium, 
ammonium,  and  iron,  the  bitartrates  of  potassium,  sodium,  and  ammo- 
nium, and  the  douljle  salts  of  potassium  and  sodium,  potassium  and 
ammonium,  potassium  and  boracic  acid,  potassium  and  borate  of  sodium, 
potassium  and  iron,  and  ammonium  and  iron ;  treated  of  under  the 
several  heads  of  their  bases. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen  like 
citric  acid  ;  by  oxide  of  manganese  it  is  converted  into  formic  and  car- 
bonic acids. 

Xearly  or  entirely  colorless,  transparent,  monoclinic  prisms,  permanent 
in  the  air,  odorless,  having  a  purely  acid  taste  and  an  acid  reaction. 
Soluble  in  0.7  part  of  water  and  in  2.5  parts  of  alcohol  at  15°  C.  (59°  F.); 
in  0.5  part  of  boiling  water  and  in  0.2  part  of  boiling  alcohol ;  also 
soluble  in  36  parts  of  absolute  alcohol,  in  23  parts  of  ether,  and  in  250 
parts  of  absolute  ether,  and  nearly  insoluble  in  cldoroform,  benzol,  and 
benziu.  ^^'hen  heated  for  2  hours  at  100°  C.  (212°  F.),  the  ciystalsdo 
not  lose  more  than  a  trace  in  weight.  On  io-nition  thev  should  not  leave 
more  than  0.05  per  cent,  of  ash.  An  aqueous  solution  of  1  part  of 
tartaric  acid  in  3  parts  of  cold  water,  when  mixed  with  a  solution  of  1 
part  of  acetate  of  potassium  in  3  parts  of  cold  water,  followed  by  the 
addition  of  a  volume  of  alcohol  equal  to  the  whole  mixture,  yields  a 
white,  crystalline  precipitate.  If,  after  standing  2  hours  at  the  ordinary 
temperature,  the  liquid  is  separated  by  filtration  and  the  precipitate  well 
washed  with  diluted  alcohol  and  dried  at  100°  C.  (212°  F.)  in  an  air- 
bath,  it  should  weigh  betAveen  1.25  and  1.26  parts. 

A  concentrated  aqueous  solution  should  not  be  blackened,  at  the  line 
of  contact,  by  the  careful  addition  of  test-solution  of  hydrosulphuric 
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acid  (lead  and  copper).  If  tlie  crystals  have  left,  on  i<;nition,  some  ash 
(see  above),  this  ash  should  iint  turn  Mue  hv  treatment  with  a  few  drops 
of  water  of  anunonia  (<'(>pj)('r),  nor  should  the  furtheraddifion  of  1  drop 
of  test-solution  of  sulphide  of  annnoniuin  cause  any  hlack  coloration 
(lead,  cop])er,  iron).  10  c.c.  of  a  concentrated  solution  should  show  no 
precipitate  within  five  niimites  after  the  addition  (A'  1  c.c.  of  test-solution 
of  chloride  of  barium  with  an  excess  of  hydruchloricacid  (sulphuric  acid). 

To  neutralize  .').7o  i;"m.  of  tartaric  acid  shoidd  require  o(3  c.c.  of  the 
volumetric  solution  of  soda. 

The  followino;  well-marked  varieties  of  tartaric  acid  have  been  dis- 
tin(>;uished  : — 

1.  Ih'.viroturfaric  acid,  the  ordinary  tartaric  acid,  which  in  the  free 
state  and  comi)ined  with  certain  inactive  bases  tiUMis  polarized  litrlit  to 
the  right.  If  its  salt  with  cinchona  is  heated  to  338°  F.,  in  5  or  6  hours 
it  has  been  changed  for  the  greatest  part  into — 

2.  Paratartaric,  uvic,  or  raccmic  acid,  wh'wh  also  occurs  naturally  in 
cream  of  tartar  from  certain  localities.  It  and  its  salts  have  a  neutral 
behavior  towards  j)()larized  light.  Its  double  salt  with  ammonium  and 
sodium  is  obtained  in  crystals,  one-half  of  which  show  a  hemiedric 
form  to  the  right,  the  other  half  the  same  form  to  the  left ;  the  former 
contain  dextrotartaric,  the  latter  the  Ifevotartaric  acid.  From  a  solution 
of  paratartrate  of  cinchonicia  crystals  of  the  Inovotartrate,  and  from  a 
solution  of  paratartrate  of  quinicia,  the  dextrotartrate  is depositetl  first, 
leaving  the  greatest  jiart  of  the  salts  with  the  opposite  acid  in  solution. 

3.  Lfcvotarfaric  acid  may  be  obtained  as  just  stated  ;  it  deflects  polar- 
ized light  to  the  left. 

4.  Inactive  tartaric  acid  is  obtained  by  heating  paratartrate  of  cin- 
chonicia to  338°  F.  It  has  no  action  on  polarized  light,  and  cannot  be 
resolved  into  the  right  and  left  tartrate. 

5.  3[etaiartaric  acid.  By  melting  dry  powdered  dextrotartaric  acid  in 
an  oil-bath  ;  the  change  takes  place  in  a  few  seconds  at  340°  to  356°  F. 
The  acid  is  hygroscopic ;  its  calcium  salt  is  soluble. 

6.  Isotartaric  or  tartralic  acid.  If  the  heat  in  the  la.st  process  has 
been  applied  too  long,  the  jiroduct  contains  this  acid  also.  The  calcium 
salt  is  syrupy,  uncrvstallizable,  and  by  boiling  is  resolved  into  metatar- 
taric  acid  and  metatartrate  of  calcium. 

All  of  these  acids  are  of  the  same  composition,  HgC^H^Og,  and,  except- 
ing the  last,  are  bi basic. 

Piirotartaric  Acid,  ILC-TTiiO.,. — Tartaric  acid  yields  by  dry  distil- 
lation at  between  350°  F.  and  370°  F.  water,  carbonic  and  pyrotartaric 
acids,  scarcely  any  secondary  products.  This  acid  is  very  soluble,  fusible, 
and  not  precipitated  by  neutral  lead  salts. 

Midic  Acid,  Mai  =  H^O^H.O-,  is  prepared  from  the  juice  of  the  fruit 
of  sorbus  aucuparia,  or  of  rhus  glabrum  and  typhinum,  by  jn'ccij^itating 
with  sugar  of  lead,  rccrystallizing,  and  decomposing  by  liydrosulphiu'ic 
acid.  The  juice  of  the  rhubarb  plant,  after  being  clarified  by  isinglass 
and  evaporated  to  the  consistence  of  syrup,  yields  about  3i  per  cent,  of 
crystallized  bimalate  of  potassium.  The  acid  crystallizes  in  four-  and 
six-sided  needles  and  prisms,  is  deliquescent,  and  dissolves  in  water  and 
alcohol. 
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Tliough  malic  acid  is  present  in  many  pliarniaceutical  preparations, 
none  of  its  salts  have  been  used  in  medicine  with  the  exception  of  an 
impure  malate  of  iron,  which,  in  Europe,  is  still  largely  employed  as  a 
mild  chalybeate,  under  the  name  of  ''  Extractum  ferri  pomatum."  A 
syrup  of  malate  of  iron  has  lately  been  prepared ;  malate  of  manganese 
has  likewise  been  somewhat  used. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water ;  chloride  of 
calcium  occasions  a  precipitate  soluble  in  acids ;  the  precipitate  by  acetate 
of  lead  melts  in  boiling  water,  assuming  tlic  appearance  of  resin  fused 
in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the  prepa- 
ration of  succinic  acid.  i 

3IenispennlG  or  coccalinic,  solcmie,  and  probably  also  nicotic,  ir/asurio 
(in  nux  vomica  and  Ignatia  beans),  Jung ic  (in  boletus,  helvella,  etc.),  and 
others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  malic  acid  by  various  influences 
are  as  follows : — 

1.  If  heated  with  an  excess  of  potassa  to  300°  F.  it  is  converted  into 
oxalic  and  acetic  acids.  2.  By  quick  dry  distillation  it  is  converted  into 
equisetic  or  pyromalic  acid.  3,  If  heated  in  an  oil-bath  to  300°  F., 
until  vapor  ceases  to  be  emitted,  it  has  been  converted  into  fumario  or 
paramedic  acid.  A  neutral  malate  of  calcium,  C^H^O^Cag,  if  kept  under 
water,  particularly  by  the  action,  as  ferment,  of  beer  yeast  or  old  cheese, 
is  converted  into  succinic,  acetic,  and  carbonic  acids.  5.  If  by  this  fer- 
mentation hydrogen  is  evolved  with  the  carbonic  acid  gas,  another  change 
takes  place,  butyric  acid  being  formed.  6.  By  long  contact,  no  butyric 
acetic,  or  succinic  acid  is  obtained,  but  another  product  of  decomposition ; 
lactic  and  carbonic  acids. 

Addum  Citricum,  U.  S.  P.     Yi^QJlf>^,lip  =  210. 

This  is  produced  from  lime  or  lemon-juice  by  neutralizing  the  acid 
with  chalk,  and  from  the  citrate  of  calcium  thus  formed  liberating  the 
citric  acid  by  means  of  sulphuric  acid,  and  crystallizing.  Its  principal 
consumption  is  in  the  preparation  of  so-called  lemon  syrup,  and  solution 
of  citrate  of  magnesium.  To  make  artificial  lemon-juice,  add  citric  acid 
Sixss  to  water,  Oj  ;  fresh  oil  of  lemon,  ^ij  ;  and  sugar,  oj.  This  solu- 
tion is  much  employed  in  making  effervescing  draughts.  (See  Potassii 
Citras.) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but  most  of 
them  very  extensively ;  they  are  the  citrates  of  potassium,  magnesium, 
iron,  quinine,  caffeine,  and  morphine,  and  the  double  salts  of  ammonium 
and  iron,  of  quinine  and  iron,  and  strychnine  and  iron. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the  influ- 
ence of  oxygen,  with  tlie  formation  of  mould,  and  a  slimy  precipitate  of 
apparently  organic  structure.  On  fusing  the  acid  with  hydrate  of  po- 
tassa, it  is  converted  into  oxalic  and  acetic  acids. 

Colorless,  right-rhombic  prisms,  not  deliquescent  except  in  moist  air, 
efflorescent  in  warin  air,  odorless,  having  an  agreeable,  purely  acid  taste 
and  an  acid  reaction.     Soluble  in  0.75  part  of  water  and  in  1  part  of 
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alcohol  at  15°  C.  (59°  F.) ;  in  0.5  part  of  hinVmvr  wator,  in  0.5  part  of 
boilini;  ali'ohol,  and  in  4H  j)arts  of  otlicr.  It  is  nrai-ly  insolnldo  in  abso- 
Inte  ether,  ehiomiorni,  hrn/.ol,  and  hi-nzin.  Wiien  heated  to  100°  C. 
(212°  F.),  the  aeid  mehs  and  <jra(hially  loses  8.G  jK'r  cent,  of  its  weii^ht. 
At  a  hisi'her  temperatnre  it  emits  inilainniaMe  vapoi's,  ehars,  and  is  finally 
dissipated  without  leaviniz;  more  than  0.05  per  cent,  of  ;tsh.  On  adding; 
an  aipieons  sohition  of  the  aeid  to  an  excess  of  lime-water,  the  mixture 
remains  clear  until  boiled,  when  a  white  prcc;ipitate  separates,  which  is 
nearlv  all  redissolved  on  cooliuii'. 

if  1  part  of  the  acid  be  dissolved  in  2  ])arts  of  M'ater  and  treated  with 
a  solution  of  1  part  of  ace'ate  of  potassium  in  2  parts  of  water,  the 
mixture  should  remain  ck-ar  after  the  addition  of  an  ecjual  volume  of 
alcohol  (tartaric  and  oxalic  acids).  If  1  gm.  of  citric  acid  be  dissolved, 
without  heat,  in  10  c.c.  of  a  cold,  saturated  solution  of  bichromate  of 
potassium,  no  darkeninj;  of  the  licjuid  should  be  observed  within  5 
minutes  (absence  of  1  per  cent,  or  more  of  tartaric  acid).  An  acpieous 
solution  of  the  acid  should  not  be  darkened  nor  be  i)recipitated  by  hydro- 
sulphuric  acid  (lead  and  copper).  If  the  crystals  Jiave  left,  on  ignition, 
some  ash  (see  above),  this  asli  should  not  turn  blue  by  treatment  with  a 
few  drops  of  wat.cr  of  ammonia  (co]>per) ;  nor  should  the  further  addition 
of  1  dro])  of  test-sohition  of  sulphide  of  ammonium  cause  any  i)lack 
coloration  (lead,  copper,  and  iron).  10  c.c.  of  a  concentrated  solution 
should  show  no  precipitate  within  5  minutes  after  the  addition  of  1  c.c. 
of  test-solution  of  chloride  of  barium  with  excess  of  hydrochloric  acid 
(sulphuric  acitl). 

To  neutralize  3.5  gm.  of  citric  acid  should  require  50  c.c.  of  the  volu- 
metric solution  of  soda. 

2d  Group.     Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from  the 
fruit  acids  :  thev  are  also  found  in  a  number  of  vegetables  and  vey-etaljle 
products,  and  two  of  them  are  productions  of  animal  organisms.  <  )f 
their  number,  three  have  been  more  or  less  iLsed  in  medicine,  tlie  othei-s, 
as  yet,  are  not  employed  either  in  medicine  or  in  the  arts. 

Formic  acid  (HCIIO.j).  In  ants,  nettles,  ergot,  tlie  leaves  of  some  pines,  old  turpen- 
tiiK',  etc.  Volatile  liquid;  odor  penetrating,  siiiiiring;  produces  severe  inllarnniation. 
Its  salts  all  soluljle  in  water,  deeomposed  l)\'  H^SOi  ^^^^^  ^^^  ^^^  HO;  reduces  tlie 
oxides  of  Ag,IItr,Au,  etc. 

Succinic  acid,  1 1./ '411404.  In  amber,  wormwood,  Melainpyrum  nemorosum,  Laetuca 
sativa.  ('olorless,  inodorless  crystals,  soluble  in  0  parts  boiling  water  and  11  ji.irts 
bailingabsolutealcoliol;  scarcely  soluble  in  ether;  notdeioinposedby  cold  llNOj.n'l, 
or  CrOj;  tlie  insoluble  salts  dissolve  in  acetate  of  potassium. 

Aconitic  acid,  Il3rgIT30g.  In  various  species  of  Aconitum,  I  )elphinium.  Yarrow,  Eqni- 
setum,  Limouum,etc.  Colorless  granules  ;  readily  soluble  in  water,  alcoliol,  and  etlier; 
the  crystallizecl  Ca  salt  little  soluble;  the  lead  and  silver  salts  are  white,  tlocculent 
precipitates;  colors  ferrous  salts  red  ;  identical  with  e(|uisetic  acid. 

Funiaric  acid,  ("^ll40,.  In  Fumaria  (fuuialnry),  (  orydalis  bulbosa,  (ilaucium  luteum, 
and  Iceland  moss.  Colorless  scales;  soluble  in  'J(J()  parls  of  water,  more  in  alcohol 
antlellier;  crystallizing  trom  hot  HXO3;  not  precipitated  by  alkaline  earths;  pre- 
cipitating A<r  salts  comi)letely ;  the  lead  salt  soluble  in  boiling  water  without  fusion. 

Lactic  acid.  llCjII-^O,.  From  milk,  many  fermented  vegetable  juice-s,  etc.  Colorless 
unervstallizable  syru]i;  sp.  ^r.  1.21");  little  soluble  in  ether,  in  all  ])roportions  of 
alcohol  and  water;  the  salts  are  insoluble  in  ether,  sparingly  soluble  in  cold  water 
end  alcohol. 


DERIVATIVES    OF    THE    FRUIT    ACIDS.  531 

Formic  Acid. — Chloroform  and  iodoform  aro  c'Oin])onnds  of  the  same 
radical,  for  my  le,  CH,  of  which  ibrmic  acid  is  the  iiydrared  oxide;  it 
may  be  prepared  artificially  by  heating  equal  weights  of  oxalic  acid  and 
glycerin  together  in  a  retort  for  15  hours  to  a  temperature  of  212°  to 
220°.  The  glycerin  is  not  changed,  but  exerts  an  influence  by  which 
the  oxalic  acid  is  decomposed  at  a  lower  temperature  than  would  other- 
wise be  required.  On  distilling  the  mixture,  formic  acid  and  water  pass 
over.  ']^j  obtain  the  concentrated  acid,  it  is  necessary  to  saturate  it  witli 
carbonate  of  lead,  filter,  evaporate  to  a  small  bulk,  collect  the  formate 
of  lead,  dry  it,  decom])ose  by  a  current  of  sulj)huretted  hydrogen,  and 
separate  the  syrupy  acid  ;  or  distil  the  formate  of  lead  with  sulphuric  acid. 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  employed 
abroad  as  a  rubefacient  under  the  name  of  spiritus  formicarum,  prepared 
bv  distilling  4  lbs.  of  alcoliol  from  2  lbs.  of  ants. 

Succinic  Acid. — Spermaceti,  tidlovv,  or  margaric  acid,  if  for  several 
days  digested,  without  boiling,  with  nitric  acid  of  medium  strength, 
yields,  on  evaporation,  succinic  acid.  It  is  also  prepared  by  fermenta- 
tion of  impure  malate  of  calcium  as  follows :  Suspend  old  cheese,  1 
part,  in  water,  and  digest  with  the  calciuiu  salt,  12  parts,  and  40  parts 
of  water,  at  a  temperature  below  112°  F.,  for  4  to  6  days,  until  gas 
ceases  to  be  emitted  ;  the  precipitate  is  now  washed,  dilute  sidjihiu'ic  acid 
added  to  neutralize  the  carbonate  of  calcium,  the  same  quantity  of  arid 
added  and  boiled  until  the  precipitate  has  lost  its  sandy  nature ;  the 
liquid  is  filtered  off  and  evaporated  until  a  pellicle  is  formed,  when  the 
lime  is  precipitated  with  sulphuric  acid,  and  the  filtrate  further  evapo- 
rated ;  the  crystals  may  be  recrystallized  and  purified  with  animal  char- 
coal.    It  may  also  be  obtained  from  amber  by  distillation. 

A  solution  of  succinate  of  ammonium  is  the  only  preparation  medic- 
inally employed,  and  it  is  questionable  whether  its  invigorating  action 
in  low  states  of  the  nervous  system  is  not  mostly  due  to  the  oils  with 
which  it  is  associated.  The  Prussian  Pharmacopoeia  gives  the  follow- 
ing directions  for  preparing  it : — 

Liquor  Ammonice  Succinatas. — Rub  to  1  ounce  succinic  acid,  1  scruple 
rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water,  and  add  1 
ounce  (ci  ntaining  15  grains  of  Dippel's  animal  oil),  or  a  sufficient  quan- 
tity, of  pyro-oleous  carbonate  of  annnonia. 

Aconific  Acid. — It  is  obtained  by  heating  citric  acid  for  several  hours 
with  muriatic  acid,  evaporating,  and  extracting  by  ether. 

By  distillation,  the  following  three  new  acids  may  be  obtained,  all  of 
which  have  the  composition  C^HgO^ :  itaconic,  citraconic,  and  mesa- 
conic  or  citracontic  acids. 

Fumaric  or  Paramcdeic  Acid. — By  precipitating  the  clarified  juice 
of  Fumaria  officinalis  with  acetate  of  lead,  decomposing  the  washed 
precipitate  by  sulphuretted  hydrogen,  and  recrystallizing  the  acid  from 
hot  Avater ;  or  by  heating  malic  acid  to  300°. 

M<deic  or  niafiiric  u<^id  =^  0411^0^,  isomeric  with  fumeric  acid,  is 
obtained  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400°. 
It  differs  from  the  latter  by  being  readily  soluble  in  water,  distilling  at 
350°,  and  by  the  insolubility  of  its  lead  salt,  which,  being  curdy  at  first, 
becomes  crystalline  on  standing. 
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By  fonnentation,  fumaric  and  inaleic  acids  arc  converted  into  suc- 
cinic acid. 

Aciduiii  Ladicumy  U.  S.  P.     [Lactic  Acid.     IIC3II5O3  =  90.) 

A  li<|uid  composed  of  75  per  cent,  (tf  absolute  lactic  acid  and  25  per 
ceut.  ol"  water. 

Lactic  acid  should  be  kept  in  t^Uu-^'^-stoppcrcd  bottles. 

This  acid  is  contained  in  many  old  extrac^ts  as  a  pHnluct  of  fermenta- 
tion of  their  sjiccharini!  constituents,  or  of  malic  acid.  For  medicinal 
use  it  is  prej)ared  l»y  the  so-called  lactic  fermentation.  The  following 
process  of  WacUenroder  is  one  of  the  most  simj)le:  25  ])arts  sutr-ar  of 
milk,  20  })arts  finely  powdered  chalk,  100  parts  skimmeil  milk,  and  200 
parts  water  are  digestal  at  about  75° ;  in  six  weeks  the  chalk  will  be 
dis>^olved  ;  the  whole  is  then  heated,  but  not  to  boilinij ;  the  cheese  is 
strainetl  oif,  [)ressed  ;  the  decanted  liquid  is  claritieil  by  albumen  and 
evaporated  to  let  the  lactiite  of  calcium  crystallize;  the  recrystallizetl 
salt  is  decomposed  either  by  sidphuric  or  by  the  exact  quantity  of  oxalic 
acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  nmch 
used  in  medicine.  A  nearly  colorless,  syrnpy  licpiid,  odorles«^,  having  a 
very  acid  taste  and  an  acid  reaction.  8p.  gr.  1,212.  It  is  freely  mis- 
cible  with  water,  alcohol,  and  ether,  but  nearly  insoluble  in  chloroform. 
It  is  not  va])orized  by  a  heat  below  160°  C.  (."320°  F.);  at  higher  tem- 
peratures it  emits  inflammable  va|)ors,  then  chars,  and  is  finally  entirely 
volatilized,  or  leaves  but  a  trace  of  residue. 

When  diluted  with  water,  lactic  acid  should  afford  no  jirecipitate  with 
test-solutions  of  nitrate  of  silver  (hydrochloric  acid),  chloride  of  barium 
(sulphuric  acid),  sul[)hate  of  copper  (sarcolactic  acid),  nor  with  sid})hide 
of  anunonimn  after  addition  of  excess  of  water  of  annnonia  (leatl,  iron). 
It  should  not  reduce  warm  test-solution  of  potassio-i'upric  tartrate 
(sugars).  AVhen  mixed  and  heated  with  excess  of  hydrated  zinc  oxide, 
and  extracted  with  absolute  alcohol,  the  latter  should  not  leave  a  sweet 
residue  on  evaporation  (glycerin).  Cokl,  concentrated  sulphuric  acid 
shaken  with  an  equal  volume  of  lactic  acid  should  assume  at  most  only 
a  pale-yellow  color  (organic  impurities). 

To  neutralize  4.5  gm.  of  lactic  acid  should  require  37.5  c.c.  of  the 
volumetric  solution  of  sotla. 

3d  Group.     Acids  representing  wholly  or  in  part  the 
Medicinal  Virtues  of  Plants. 

The  acids  arranged  in  this  group  have  very  few  chemical  pro|>erties 
in  common ;  they  are  interesting  to  the  physician  Ixvause  they  are 
wholly  or  in  part  the  active  principles  of  the  ])lants  in  which  they  have 
been  gent-rated.  If  those  grouped  in  division  a  be  e\cej)ted,  the  acid 
properties  of  most  of  these  aci<ls  are  not  very  decickHl ;  some  of  them 
are  unal)le  to  decompose  the  carbonatc^s,  and  quite  a  numlter  have  Iweu 
long  taken  for  neutral  princij)les.  Of  the  whole  mnnber,  phloridzic 
and  santonic  acids  only  have  been  employed  in  medicine  in  their  isolated 
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condition ;  chrj^soplianic  acid  is  attracting  considerable  attention  as  the 
active  principle  of  (iur  most  popular  cathartics. 

(a)  Connected  with  Volatile  Oils  and  Resins. 

Angelic  acid,  H  C'jH^O.^-  In  the  root  of  angelica,  masterwort,  etc.  Long  colorless 
prisms,  without  water  of  crystallization,  odor  aromatic,  boiling  point  374° ;  little 
soluble  in  cold  water,  easily  in  boiling  water,  alcohol,  ether,  oil  of  turpentine,  and 
fixed  oils. 

Guaiacic  acid,  HC6H,()s.  In  the  resin  and  wood  of  guaiacum;  colorless  scales  of 
vanilla  odor,  green  with  FegClg,  but  not  blue  by  CI. 

(b)  Mostly  Bitter  Adds,  some  Poisonous. 

Hederic  acid,  C,5H2604.  In  the  seed  of  common  ivy.  Insoluble  in  water  and  ether ; 
without  odor,  of  acrid  taste ;  colored  purple  by  concentrated  sulphuric  acid.  The 
salts  are  mostly  gelatinous. 

Picrotoxic  acid,  CijHi^Oj.  In  cocculus  indicus.  Colorless  prisms;  extremely  bitter ; 
very  poisonous. 

Chrysophanic  acid,  CioIIgOj.  (Chrysarobin.)  In  rhubarb  root,  senna,  dock  root,  Par- 
melia  parietina,  etc.  Golden  yellow  needles  of  metallic  lustre,  inodorous,  nearly 
tasteless,  nearly  insoluble  in  cold  water,  soluble  in  alcohol  and  ether,  and  in  sulphu- 
ric acid  without  decomposition,  in  alkalies  with  a  dark-red  color ;  its  salts  are  very 
changeable. 

Saiitonic  acid,  CigHjgOj.  (Santonin^.)  In  Levant  wormseed,  from  artemisia  maritima 
var.  Stechmanniana.  Flat,  hexagonal,  or  leathery  prisms,  little  soluble  in  cold,  sol- 
uble in  250  parts  boiling  water,  in  75  parts  ether,  in  43  parts  cold,  and  3  parts  boiling 
alcohol ;  tbe  ethereal  and  alcoholic  solutions  are  intensely  bitter ;  light  colors  it  yellow, 
but  recrystallization  yields  it  white  again ;  the  alcoholic  solution  colored  carmine- 
red  by  alkalies. 

Caincic  acid,  C^oHgjOig.  In  cahinca  root.  Chiococca  racemosa.  Fine  silky  needles ; 
inodorous ;  tasteless,  with  an  astringent  aftertaste ;  little  soluble  in  ether  and  water, 
readily  in  alcohol;  yields  kinovin  (see  neuti-al  prin.)  and  glucose  by  alkalies  and 
dilute  acids ;  the  salts  uncrystallizable. 

Polygalic  acid,  CgHgOg.  In  the  root  of  Polygala  nmara  and  senega.  White  amorphous 
powder,  without  odor,  tasteless,  afterwards  very  acrid,  astringent  in  the  tliroat,  ster- 
nutatory, little  soluble  in  cold  water,  the  solution  foams  like  soap-water ;  easily 
soluble  in  alcohol,  insoluble  in  ether;  with  concentrated  sulpluu'ic  acid  in  contact 
with  air  it  changes  yellow,  red,  dissolves,  then  blue,  grayish,  colorless;  poisonous, 
producing  difficulty  of  breathing,  vomiting,  etc.     The  salts  are  uncrystallizable. 

Cetraric  acid,  CigHjgOg.  In  Iceland  moss.  Very  thin  needles,  intensely  and  purely 
bitter,  nearly  insoluble  in  water,  soluble  in  boiling  alcohol,  little  in  ether;  destroyed 
by  mineral  acids,  and  by  boiling  its  solution  in  alcohol  or  its  soluble  salts. 

Anacardic  acid,  C44Hg40Y.  In  casliew  nuts.  White,  crystalline,  fusible  at  79° ;  inodor- 
ous ;  taste  aromatic ;  turns  rancid  and  liquid  in  air. 

Digitalic  acid.  In  the  herb  digitalis.  Needles  of  a  peculiar  odor ;  not  volatile,  soluble 
in  water,  alcohol,  less  in  ether;  its  salts  soluble,  but  change  when  dissolved. 

Digitaleic  acid.(?)  Green  needles;  taste  bitter,  acrid,  odor  aromatic ;  little  soluble  in 
water,  more  in  alcohol  and  ether,  salts  yellow  or  green,  insoluble  except  the  alkaline 
solutions,  frothing  (from  saponin?). 

Comic  acid.  In  the  rootbark  of  Cornus  Florida.  Stellate  silky  scales ;  bitter ;  soluble 
in  water  and  alcohol,  precipitated  by  Pb20  (CjHgOj).,,  and  AgKOg. 

Angelic  acid  may  be  obtained  })v  the  action  of  potassa  on  oil  of 
chamomile,  imperatorin,  and  peucedanin ;  it  is  more  advantageously 
prepared  by  exhausting  12  parts  of  angelica  root  with  1  part  hydrate 
of  lime  and  sufficient  water,  evaporating,  distilling  with  the  addition  of 
sulphuric  acid,  and  redistilling  the  distilhite  after  saturation  with  potassa 
and  decomposing  with  sulphuric  acid  ;  large  crystals  appear  after  some 
time,  valerianic  and  acetic  acids  remain  in  solution.     Ite  salts  are  crys- 
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talli/,;il>U',  aii<l  its  (•(iinpdUiKl  willi  ciIk  r  Ii:i>  flic  (kIoi-  nt"  rotten  apples. 
It  is  (Icconiposecl  l)v  excess  of  caustic  potassa  into  acetic  and  ]»ntpionie 
acids. 

(ruaiario  AchI  is  oljtaincd  hy  dissolvinir  tlic  resin  in  1  part  alcohol, 
tilterin<i:,  precipitating"  willi  concentrated  KlU),  \ViL-«liing  antl  dcconipos- 
inji;  l)v  IRl. 

The  resin  of"  i>;uaiacnni  yields  hy  dry  distillation  f/iiniaccne,  a  liirht 
volatile  oil  which  is  an  oxide  of  a  camphcne,  and  has  the  composition 
of  <rnaiacic  acid  minus  2('(X,  r=  C^lIsO. 

JLdcrIc  Arid. — Tiio  see<l.s  are  freed  of  fat  bv  etlier,  afterwards 
exiiausted  by  boiling  alcohol ;  on  cooling,  the  acid  separates  in  colorless 
needles  or  tablets. 

Plci'oio.ric  Acid,  Picrofo.rin. — After  the  fixed  oil  of  cocculiis  indiciis 
is  exj)ressed,  the  acid  crystallizes  from  the  decoction  of  the  residue  with 
diluted  muriatic  acid. 

Plilorkhic  Acid,  PJdoridzin. — It  crystallizes  from  the  tincture  of 
api)le-tree  bark,  pre]):i;'ed  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and  oxide 
of  manganese ;  bv  diluted  acids  phloretin  and  sugar,  C,  11,40,0-1-1120  = 

c,.ir.A4-CeH,A, 

It  has  been  used  with  asserted  success  as  a  substitute  for  quinine  in  the 
treatment  of  intermittent  fevers.  * 

Chri/.sojj/'ianic  Avid. — Synonyms  of  this  acid  in  various  states  of  purity 
are,  parietiuic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric  acid,  rha- 
ponticin,  rumicin,  lapathin.  It  is  prepared  by  extracting  rhubarb  or 
Parmclia  parietina  with  weak  alkaline  alcohol,  |)recij)itating  by  carbonic 
acid,  dissolving  in  50  percent,  alcohol  containing  a  little  caustic  potassji, 
precipitating  by  acetic  acid,  dissolving  in  boiling  alcohol,  mixing  the 
tiltrate  with  water,  and  recrystallizing  from  alcohol. 

Investigations  performed  by  Professor  Schroff  tend  to  show  that  the 
cathartic  ])rincij)le  of  rhubarb  is  cliryso])hanic  acid,  which  is  modified  in 
its  action  by  the  other  constituents  of  the  root,  so  that  while  powdered 
rhubarb  acted  within  12  houre,  Geiger's  rhabarbarin  purge<l  in  19, 
Brandes's  rhein  in  20,  and  pure  cJiri/sophanic  acid  in  24  houi-s;  on  the 
other  hand  he  found  the  din-ation  of  the  activity  of  rhul)arb  to  be  about 
24  hours,  that  of  rhein  and  rhabarbarin  .">,  and  of  chrysophanic  acid  o 
days;  during  this  time  8  grains  of  the  latter  ])r(Mluced  12  thin  yellow 
evacuations,  without  the  least  griping.  The  acid  prepared  from  Parmc- 
lia parietina  shows  no  difference  from  that  prepared  from  rhubarb.  The 
(piickness  of  action  of  rhubarb  in  ^iharmaeeutical  ])re])arations  must  be 
due  to  excipients  or  adjuvants  which  render  the  chrvsoj)htinic  acid  soluble. 

The  active  vegetable  ])rincij)le  of  senna,  supposed  to  be  ehrvsoj)hanic 
acid,  has  been  determined  by  Dragendorff  S:  Kubly  to  be  a  peculiar  acid 
named  by  them  "  cathartic  acid."  Dr.  INIartius  has  not  succeeded  in 
comj)letely  isolating  chrysophanic  acid  from  senna,  but  the  reactions 
indicate  its  j)resence  as  well  as  the  presence  of  2  or  3  other  bodies  first 
discovered  in  rhubarb,  namely,  aporetin,  phajoretin,  and  probably  ery- 
throretin. 

W'iidsler's  catharlin,  found  in  the  rijie  fruit  of  rhannms  catharticas, 
is  also  believed  to  be  identical  witli  this  acid  in  an  impure  state. 
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Chrvs(>j)lianio  add,  when  taken  internally,  passes  into  the  urine,  where 
it  may  be  easily  recognized  by  its  striking  a  characteristic  red  color  with 
alkalies.  Tlie  same  reaction  takes  place  after  the  administration  of  rhu- 
barb and  senna  ;  with  the  latter  given  in  the  form  of  infusion  or  a(jueous 
extract,  this  reaction  would  often  take  j)la(;e  after  15  minutes  and  last 
until  12  hours  after  the  evacuations  had  taken  place. 

The  roots  of  rumex  obtusifolius,  rumex  crispus,  and  jirobably  other 
species,  owe  their  laxative  properties  to  chrysophanic  acid.  (See  Amer. 
Jour.  Pliann.,  xxxi.,  p.  153.) 

Santoninum,  U:  S.  P.     {Santonin,  Santonic  Acid.     CjsHi^Og  =  246.) 

A  neutral  principle  prepared  from  santonica. 

It  should  be  kept  in  dark,  amber-colored  vials,  and  should  not  be 
exposed  to  light. 

This  is  directed  to  be  prepared  from  Levant  wormseed  (santonica),  48 
troyounces  (3  lbs.  5  oz.  com.) ;  lime  recently  slaked  and  in  line  i)o\vder, 
18  troyounces  (1  lb.  Sh  oz.  com.) ;  animal  charcoal,  diluted  alcohol,  alcohol 
and  acetic  acid,  of  each  sufficient.  The  process  is  as  follows :  Digest  the 
wormseed  and  lime  with  12  j)ints  of  diluted  alcohol  for  24  hours  and 
express.  Repeat  the  digestion  and  expression  twice  with  the  residue, 
using  the  same  quantity  of  diluted  alcohol.  ]\Iix  the  tinctures,  and 
reduce  the  mixture  to  8  pints  by  distilling  off  the  alcohol.  Then,  hav- 
ing filtered,  and  evaporated  to  one-half,  gradually  add  acetic  acid  until 
in  slight  excess,  stirring  during  the  addition,  and  set  the  whole  aside  for 
48  hoiu's.  Place  the  resulting  crystalline  mass  upon  a  funnel  loosely 
stopped,  wash  it  with  water,  and  dry  it.  Xext,  boil  the  dry  residue  with 
10  times  its  weight  of  alcohol,  and,  having  digested  the  tincture  for 
several  hours  with  aninial  charcoal,  filter  it  while  hot,  and  add  sufficient 
hot  alcohol,  tln-ough  the  filter,  to  wash  the  charcoal  thoroughly ;  then 
set  it  aside  in  a  dark  place  to  crystallize.  Lastly,  dry  the  crystals  on 
bibulous  paper  in  the  dark,  and  keep  them  in  a  well-stopped  bottle,  jDro- 
tected  from  the  lio;ht. 

By  evaporating  the  mother-water,  more  crystals  may  be  obtained. 

This  is  a  new  officinal,  which  being  made  exclusively  from  a  European 
seed,  is  itself,  perhaps,  chiefly  imported. 

Santonic  acid  is  much  employed  as  a  very  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches.  Dose 
for  children,  J  to  1  grain  2  or  3  times  daily.  It  has  been  used  in  2  to 
5  grain,  doses  in  retention  of  urine.  Its  chief  recommendation,  as  a 
vermifuge,  consists  in  the  smallness  of  its  dose,  and  its  comparative  taste- 
lessness.     It  is  thus  described  in  the  Pliarmacopmia : — 

Colorless,  shining,  flattened,  prismatic  crystals,  not  altered  by  exposure 
to  air,  but  turning  yellow  on  exposure  to  light ;  odorless  and  nearly 
tasteless  when  first  placed  in  the  mouth,  but  afterward  bitter,  and  having 
a  neutral  reaction.  Nearly  insoluble  in  cold  water ;  soluble  in  250  parts 
of  boiling  water,  in  40  parts  of  alcohol  at  15°  C.  (59°  F.),  and  in  3 
parts  of  boiling  alcohol ;  also  soluble  in  160  parts  of  ether,  in  4  parts 
of  chloroform,  and  in  solutions  of  the  alkalies.  The  alcoholic  and 
ethereal  solutions  have  an  intensely  bitter  taste.    When  heated  to  170°  C. 
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(338°  F.),  sjintonin  melts,  and  loriiis,  it'  rapidly  oooU'd,  .in  amorphous 
ma-ss  whit'li  instantly  mstallizos  on  comiiiu;  in  contact  with  a  minute 
quantity  of  one  of  its  solvents.  At  a  hi<;Iu'r  tomi)erature  it  suhlimos, 
partly  nnchaniicd,  in  dense,  Mhit(\  irritatiiiii;  vapors,  and  is  finally  wholly 
dissipated.  With  aleitholie  sohition  of  j)<)t;ussa,  siint»inin  yields  a  searlet- 
roil  li([uid,  Avhieh  <;Tadually  l)eeomes  colorless.  From  its  solution  in 
alkalies  it  is  completely  precipitated  l>y  supei*saturatinij;  with  an  acid. 
Its  solution  in  cold,  concentrated  sulphurii-  acid  is  at  fii'st  colorless,  then 
turns  vellow,  red,  and  hrown.  ii'  Mat^^-r  he  added,  imnuHliately  after  it 
Is  dissolved  in  sulphuric  acid,  it  is  completely  preci})itatetl,  and  the  super- 
natant liquor  is  not  altered  upon  the  addition  of  test-solution  of  bichro- 
mate of  potassium,  or  of  iodide  of  mercury  and  potassium  (absence  of 
alkaloids). 

T/if'  mtifonafes  are  decomposed  hy  heiiiL":  boiled  Avitli  water.  The 
potassa  salt  is  uncrystallizable.  Tiie  soda  salt,  which,  on  account  of  its 
solubility,  has  been  proposed  as  a  substitute  for  the  acid,  is  obtained  by 
digesting  its  alcoholic  solution  with  carbonate  of  sodium,  evaporating, 
rcdissolviufj  in  strontr  alcohol,  and  crvstallizino-.  Lai'ge  crvstals  are 
obtained  by  evaporating  spontaneously  its  concentrated  aqueous  solution. 
It  contains  74  per  cent,  sautonic  acid. 

Caincic  acid,  on  which  the  strong  diuretic  virtues  of  cahinca  root 
depend,  is  ol)tained  by  treating  the  aleoholieextract  with  water,  filtering, 
adding  milk  of  lime  gradually  until  all  bitterness  has  disiq)peared,  and 
treating  the  precipitated  cahincate  of  calcium  with  alcoholic  oxalic  acid. 
This  acid  was  among  the  rare  products  exliibitetl  bv  Merck  in  the 
World's  Fair  of  1862. 

Poljigalio  Acid,  Scnegin,  Poliff/alin. — The  root  is  extracted  with  alcohol, 
evaporated  to  syrupy  consistence,  and  this  mixed  with  ether  which  sep 
arates  fixed  oils,  and  in  which  it  is  nearly  insoluble ;  after  some  time  a 
precipitate  forms  which  is  collected  on  a  filter,  dissolved  in  boiling  alcohol, 
treated  with  animal  charcoal,  and  filtered.  (See  the  paper  by  Prof. 
Procter  in  Proc.  Amcr.  Phann.  Ansoc,  1859,  p.  297.) 

Cetraric  Acid. — Iceland  moss  is  extracted  bv  boiliny;  alcohol  and  ciu- 
bonate  of  potassium,  the  liquid  acidulated  with  nuu'iatic  acid  and  mixed 
with  4  or  5  volumes  of  water.  The  precipitate  consists  principally 
of  cetraric  and  lichenstearic  acids.  It  is  dissolved  in  8  or  10  times  its 
quantity  of  boiling  weak  alcohol  and  filtered,  on  cooling  the  lichenstearic 
acid  crystallizes  in  (piadrangular  ])lates,  afterwards  the  cetraric  acid  in 
needles  ;  the  needles  are  separated  from  an  amorphous  body,  and  several 
times  rccrvstallized. 

Anacdrdic  acid  is  obtained  from  the  ]>ericarp  of  cashew-nuts  by 
treating  the  ethereal  extract  with  water,  to  separate  tannic  acid,  dissolving 
in  alcohol,  and  digesting  with  hydrated  oxide  of  lead ;  the  anacardate 
of  lead  is  decomj)osed  by  sul[)hnretted  hydrogen.  The  impure  acid  is 
purified  by  washing,  recombining  with  lead,  and  decomposing  by  diluted 
sulphuric  acid. 

iJif/italic  Acid. — The  alcoholic  extract  of  the  aqueous  extract  of  digi- 
talis is  treated  with  ether,  which  dissolves  the  acid  and  digital  in ;  caus- 
tic baryta  preeijiitat<'sdigitalate  of  barium,  which  by  decomposition  with 
sul})huric  acid  yields  the  acid. 
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Digitaleic  Acid. — The  precipitate  of  the  aqueous  extract  by  acetate 
of  lead  is  washed,  decomposed  by  carbonate  of  sodium,  the  filtrate  pre- 
cipitated by  muriatic  acid,  recrystallized  from  hot  alcohol. 

Comic  acid  or  Cornine  is  prepared  by  Geiger  by  exhausting  the 
aqueous  extract  of  Cornus  Florida  with  ethereal  alcohol,  agitating  the 
solution  with  some  HO,PbO  and  evaporating  the  filtrate  spontaneously. 
(See  Maisch's  paper  in  Proc.  Amer.  Fhann.  Assoc,  1859,  p.  315.) 

4th  Group.     Acids  combined  with  Vegetable  Alkalies. 

It  has  not  yet  been  ascertained  of  all  alkaloids  in  what  combinations 
they  occur  naturally.  The  large  number  of  vegetable  acids  in  exist- 
ence, and  the  difficulties  often  attending  their  complete  isolation,  make 
the  recognition  of  an  acid  in  its  natural  association  a  matter  of  no  ordi- 
nary difficulty,  and  have  led  to  the  proposal  of  many  new  names  for 
acids  long  before  known,  before  their  identity  with  those  before  dis- 
covered had  been  established  beyond  doubt.  The  greater  the  difficulty 
in  isolating  an  acid,  or  the  more  widely  difiused  it  is  throughout  organic 
nature,  the  greater  will  be  its  liability  to  receive  constantly  new  names 
from  plants  hitherto  not  subjected  to  a  complete  analysis.  It  is  only  neces- 
sary to  refer  for  illustration  to  malic  acid,  which  has  been  named  at  various 
times  after  quite  a  number  of  plants ;  under  that  head,  attention  has 
been  drawn  to  various  acids,  mostly  connected  with  alkaloids,  which,  by 
later  investigations,  have  been  proved  to  be  malic  acid.  Of  acids  treated 
of  in  the  second  group,  the  following  would  likewise  belong  to  this 
fourth  group;  fumaric acid,  in  Glaucium  luteum combined  with  glaucine ; 
aconitic  acid  in  Aconitum  napellus  combined  with  aconitine.  Meconic 
and  kinic  acids  are  important  on  account  of  some  of  their  reactions. 

Chelidonic  acid,  C^H^Og.  In  celandine  with  lime,  sanguinarine  and  cliererythrine. 
Colorless  needles,  soluble  in  water  and  alcohol ;  jjurple  by  warm  H^S04 ;  the  salts 
colorless ;  the  tribasic  salts  lemon-yellow. 

Meconic  acid,  H3C7HO7.  In  opium  with  morphine.  Colorless  pearly  scales  or  prisms; 
taste  faintly  acid  and  astringent ;  little  soluble  in  cold  water  and  ether,  soluble  in  hot 
water  and  alcohol.  Sesquisalts  of  iron  are  colored  deej)  red  by  a  trace  of  acid,  the 
coloration  is  not  affected  by  boiling,  dilute  acids,  or  chloride  of  gold  (difierence  from 
sulpbocyanide) ;  this  test  is  characteristic  of  the  presence  of  opium. 

Veratric  acid,  (2gYi^|f>^.  In  cevadilla  seed,  with  veratria.  Four-sided  needles ;  sub- 
limable,  soluble  in  alcohol  and  boiling  water.  The  veratrates  of  the  alkalies  are 
very  crystallizable  and  soluble  in  water  and  alcohol. 

Colunil)ic'  acid,  CiHjjO,.  In  Colombo  root,  with  berberine.  Straw-yellow  powder 
nearly  insoluble  in  water,  little  in  ether,  easily  in  alcohol ;  the  latter  solution  pre- 
cipitated by  Pb,Ac  but  not  by  CuAc. 

Kinic  acid,  HC7HiiOg.  In  Peruvinn  bark  with  quinine,  cinchonine,  in  seeds  of  cofiee 
with  caffeine.  Oblique  rhombic  prisms,  soluble  slowly  in  2.'  parts  cold  water,  little 
in  alcohol,  scarcely  in  etheV;  most  salts  are  soluble.  Heated  over  its  melting  point, 
decomposed  into  benzoic  and  phenylic  acids,  salicylous  acid,  hydrokinone  and  benzol : 
with  MnOj  and  H2SO4  converted  into  kinone,  carbonic  and  formic  acids. 

Chelidonic  Acid. — Celandine  contains,  while  young,  chiefly  malic 
acid;  when  in  flower,  malic  acid  has  disappeared,  and  the  juice  contains 
chelidonic  acid.  To  prepare  it,  the  juice  is  coagulated  by  heat,  the  fil- 
trate, after  being  acidulated  Avith  nitric  acid,  is  precipitated  by  nitrate 
of  lead,  which  must  not  be  added  in  excess;  the  precipitate  is  decom- 
posed by  hydrosulphuric  acid,  the  free  acid  combined  with  lime,  the  salt 
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ivcrvst;illi/.('(l,  (Ircoiu posed  hy  i-arhonate  of  aininoiiiiiiu,  and  ai"t<'r\vards 
by  imiriatic  acid. 

Mcronic  Acltl. — The  mwonatc  of  calcium  ohtaiiunl  on  the  inaimfao- 
tuH'  of  morpliia  is  dissolved  in  dilute  muriatic  acid,  and  heated  to  lJ>o°, 
when,  on  coolintr,  acid  meconate  ol'  calcium  crystal li/es,  wjiich  is  trcattni 
aiiain  in  the  same  way  ;  mec(tnic  acid  now  crvstalli/ces,  is  purified  by 
repeated  crystallizations,  combined  with  ammonia  or  potassa,  and  liustly 
precipitated  by  nnn'iatic  aciil. 

Koinenir  nr'itl,  C",;II,(\  =  C-II/X — ^'O.^,  by  heating  uieconic  acid  to 
31)0°,  or  by  boilin*;  its  solution,  particularly  with  dilute  muriatic  acid. 

Hard  warty  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight 
acid  taste  ;  bi  basic. 

Parahotiioiic  avid,  Cf.Ji^Or,,  in  small  quantity,  on  the  dry  distillation 
of  the  tbrmer.     Feathery  needles,  very  acid  taste ;  bibasic. 

Pi/rotncconic  «ciV/,  C^^H^O,  =  CgH/X, — CO^,  by  the  dry  distillation 
of  meconic  or  komenic  acid.  Crystallizes  in  colorless,  lustrous  neetlles, 
scales,  or  oetohedrons ;  fuses  at  257°;  sublimes  at  212°  completely,  is 
easily  soluble'  in  alcohol  and  water,  monobasic,  a  Aveak  acid. 

.Vll  these  derivatives  of  meconic  acid  show  its  characteristic  coloration 
"with  sescpiisalts  of  iron. 

Veratric  Acid. — The  alcoholic  tincture  of  cevadilla  seed  is  acidulated 
with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is  distilled  and 
decomposed  by  an  acid. 

Colutnbic  Acid. — The  alcoholic  extract  of  columbo  root  is  treated  with 
lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinic  Acid. — The  bark  is  exhausted  by  acidulated  water,  the  alkalies 
prcci]iitatod  by  a  littk;  lime,  more  lime  ]>recipitates  the  cinchotannic  acid 
and  colorinii;  matter,  the  liltrate  is  evaporated,  the  crystals  of  kinate  of 
lime  decolorized  with  animal  charcoal,  and  decomjiosed  by  oxalic  acid. 

This  acid,  which  has  been  prej)ared  from  huckleberry  leaves,  occurs 
probably  in  many  plants,  since  the  extract  of  coHee  leaves  and  seed, 
Paraguay  tea,  Ligustrum  vulgarc,  Hedera  helix,  various  oaks,  elms,  and 
a.shes  yield  with  Mn()2  and  Il2S()^,  the  following  compound: 

Kinone,  CV,H,02,  golden-yellow  prisms,  odor  of  iodine,  fusible,  vola- 
tilizable,  little  soluble  in  cold  water,  soluble  in  alcohol  and  ether;  with 
snl])hnretted  hydrogen  it  turns  immediately  red,  precipitates  floccules, 
which,  after  drying,  are  olive-green. 

Hydrokinone,  CgHg02,  by  dry  distillation  of  kinic  acid,  or  from 
kinone  by  the  action  of  sulphurous  or  hydriodic  acids.  Colorless 
})risms,  inodorous,  fusible,  volatile;  easily  soluble  in  water  and  alcohol. 
Oxidizing  agents  ])recipitatc  needles  of 

Green  Iij/droh'noiir,  CgII,C)2-f  CgHiO^,  of  a  beautiful  green  metallic 
lustre ;  fusible,  but  decomposed  on  volatilizing,  little  soluble  in  water, 
more  in  alcohol. 

5th  Group.     Acids  Derwed  from  or  Yielding  Essential  Oils. 

But  few  of  the  numerous  essential  oils  natiu-ally  contain  acids,  and 
have,  in  consef|uence  thereof,  an  acid  reaction  ;  most  oils,  however,  on 
exposure  to  the  atmosphere,  become  oxidized,  and  while  they  assume  a 
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thicker  consistence,  their  diemical  nature  is  partly  changed,  and  they 
now,  in  alcoholic  solution,  impart  a  red  color,  more  or  less  decidedly,  to 
blue  litmus  paper — tliev  have  become  resinitied.  A  similar  change 
takes  place  by  subjecting  the  essential  oils  to  the  influence  of  nitric  or 
chromic  acid,  or  other  strong  oxidizing  agents.  Thus  the  essential  oils 
yield  a  large  number  of  acids,  mostly  of  a  nature  which  may  be  termed 
resinous.  The  compf)unds  from  which  essential  oils  are  generated  in 
the  plants  are  not  known  ;  but  several  principles  have  been  discovered 
and  isolated,  which  under  various  circumstances  are  split  into  two  or 
more  bodies,  one  of  which  has  all  the  cliaracteristics  of  an  essential  oil. 
But  one  of  these  principles  is  of  an  acid  nature,  the  others  will  be  found 
under  the  head  of  neutral  principles.  The  following  embraces  those 
acids  only  that  are  important  in  a  medical  point  of  view,  or  interesting 
on  account  of  their  relation  to  other  proximate  principles. 

(a)  Acids  occurring  in  the  freshly-distilled  Crude  Oils. 

Hydrocyanic  acid,  HNC.  In  the  volatile  oils  of  amygdalese  and  pomacese.  (See  Nilro- 
genated  Oils.)  The  anhydrous  acid  is  colorless,  limpid,  crystallizes  at  5°  F. ;  sp.gr. 
.69  ;  decomposed  on  keeping ;  extremely  poisonous. 

Salicyloiis  acid,  C-iHeO^-  The  volatile  oil  of  herljaceous  plants  of  the  genus  Spirjea; 
oily  liquid,  colorless  or  reddish,  of  an  agrteable  ai'omatic  odor  and  burning  taste ; 
sp.  gr.  1.17  ;  it  freezes  at  5°  F.,  and  boils  at  340°  F. 

Methyl-salicylic  acid,  €7115(0113)03.  The  oxygenated  part  of  oil  of  wintergreen; 
colorless  or  reddish-yellow  oil  of  a  well-known  odor;  sp.  gr.  1.18;  boiling  point  252°. 

Caryophyllic  acid,  CjoH^/Jg.  The  oxygenated  part  of  oil  of  cloves ;  colorless  oil,  of 
1.079  sp.  gr. ;  boiling  point  484°;  odor  and  taste  of  cloves;  resinities  in  contact  with 
the  air.  The  caryo2Jhyllates  of  alkalies  and  alkaline  earths  are  crystallizable ;  me- 
tallic salts  are  either  precipitated  or  colored  blue,  violet,  or  green. 

Eugenic  acid,  C,oH,.,02-  I'l  oil  of  cloves  by  distillation  Avith  potassa  and  subsequent 
distillation  with  Ha^t)^. 

(b)  Products  of  Oxidation  by  the  Atmosphere. 

Valerianic  acid,  C5H]o02.  From  valerol  in  oil  of  valerian  and  valerian  root ;  color- 
less oily  liquid,  of  a  di.-agreeable  odor  of  valerian  and  old  cheese,  and  a  similar  acid 
taste ;  its  specific  gravity  is  .937  ;  its  boiling  point  347°  F. ;  it  is  infiannnable,  dis- 
solves in  30  parts  cold  water ;  and  in  all  proportions  of  alcohol  and  ether ;  it  dis- 
solves camphor  and  some  resins. 

Benzoic  acid,  C^HgOj.  In  old  oil  of  bitter  almonds,  benzoin  with  cinnamic  acid ;  in- 
odorous needles  or  scales;  when  sublimed  from  benzoin  of  a  faint  balsamic  odor; 
taste  slight,  afterwards  acrid  ;  fusible  at  248°  ;  boiling  at  462° ;  soluble  in  200  parts 
cold  and  25  boiling  water;  more  soluble  in  alcohol  and  ether. 

Cinnamic  acid,  CgtlgOs.  In  old  oil  of  cinnamon,  storax,  tolu,  Peru  balsam,  etc.  Re- 
sembles the  form^er  in  physical  properties.  Colorless  prismatic  and  scaly  crystals, 
melting  at  264°  F.,  boiling  and  distilling  at  655°  F. ;  little  soluble  in  cold  water  (less 
than  benzoic  acid),  easily  soluble  in  alcohol. 

(c)  Acids  obtainable  by  artificial  oxidation  of  Volatile  Oils. 

Anisic  acid,  CgHgOg.  From  oil  of  anise  and  fennel  by  oxidation  with  6  parts  =  K-frfii 
and  H.^S04;  large  colorless  prisms,  nearly  insoluble  in  cold  water,  easily  in  boiling 
water,  in  alcohol,  and  ether.  Melts  at  347°  F.,  sublimes  at  higher  temperature  in 
white  needles;  di.stilled  over  baryta,  is  decomposed  into  carbonic  acid  and  anisol, 
CgHgO,  ;=  C02+C7,Hg,0.     Its  salts  are  crystallizable. 

Pelargonic  acid,  C^HigO.,.  From  oil  of  rue  by  diluted  HNO3,  and  in  oil  of  rose  gera- 
nium; colorless  oil,  of  a  peculiar  odor;  crystallizes  in  cold  weather  and  boils  at  500°; 
its  compound  with  ether  is  interesting  for  its  agreeable  odor  of  quinces.  (See  Pc- 
largonic  Ether.) 

Kutic  or  capric  acid,  CjoH^oOj.  From  oil  of  rue  by  IINO3,  and  in  the  butter  of  coavs 
and  goats,  in  cod-liver  oil,  cocoanut  oil,  and  some  fusel  oils;  white  crystalline  masses, 
of  a  peculiar  "buck's"  odor,  easily  soluble  in  alcohol  and  ether. 

Angelic  acid,  HC3H7O2.     From  oil  of  chamomile  by  KIIO.     (See  Third  Group.) 
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(d)  Aci(h  obUiinal  from  Einjii/rnmuide   Oils. 

Phenylic  aoid,  ('BirsIIO.  In  coal-tar;  from  salicylic  and  kin-c  acitls,  and  sonic  resins; 
in  castor,  and  the  urine  of  many  domestic  animals.  Lonfj;  colorless  neetlles,  meltine 
at  t*-")°,  l)oilin<r  at  'M>\)°  F. ;  not  very  s()lui)le  in  water,  in  all  i)roiK)rtions  in  aicoluji 
and  eiiuT,  soluble  in  C(nuentrate<l  acetii-  acid.  ]5y  nitric  acid  it  is  converted  into 
j)icric  acid. 

Carbazotic   acid,  lU  ,ill._,(  .NOj,* ).     l!y   lINOa  iVoin  salicin  and   its  derivatives,  from 


oumarin,  phloridzic,  and  phenylic  acids,  silk,  indigo,  and  coal-tar;  yellow  scales  or 
ctahedrons,  soluble  in  S(')  jiarts  of  water  of  t)U°,  easily  soluble  in  alcohol  and  ether, 
xpldsive  when  suddenly  heated;  it  colors  the  skin  yellow,  is  very  bitter,  and  is  a 
ye  for  silk  and  wool,  but  not  for  cotton.     Its  salts  are  yellow,  crystallizable,  very 
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bitter,  soluble,  and  explosive  by  heating 


Fcrrocyanide  of  Potassium  and  Hydrocyanic  Acid. 

llydi-ocyniiie  or  pnissio  acid,  a.s  formed  by  a  reaction  between  amysj- 
daliii  and  eiutilsin,aiid  a.-^  an  ingredient  in  the  volatile  oils  di.-^tilled  iVoni 
many  plants  belonging  to  the  natural  family  of  Rosacea,  has  already 
been  referred  to  (see  Nitrogenated  Volatile  Oils ;  also  Ami/f/d(diii),  but 
for  pliarmacentieal  use  the  aeid  is  prepared  artificially,  and  the  (\  S. 
I'lianaacoposia  gives  2  processes,  the  starting-point  for  each  being  the 
decomposition  of  ferrocyanide  of  potaasiuni  by  sul})huric  acid. 

Potassii  ferrocyanidum,  U.  S.  P.,  yellow  prussiate  of  potassium,  is 
only  made  on  a  large  scale  from  animal  matter  free  of  bones.  This  is 
either  first  subjected  to  (by  distillation  in  order  to  gain  part  of  the 
nitrogen  as  ammonia,  and  the  remaining  charcoal,  which  is  highly 
charged  with  nitrogen,  is  fused  together  with  small  fragments  of  iron 
and  potash ;  or  the  first  i)art  of  the  proce&s  being  omitted,  the  animal 
matter  is  at  once  subjected  to  a  red  heat  in  conjunction  with  potash  and 
iron.  After  long-contiiuied  heating  and  .stirriiiir,  a  combination  has  been 
eifected,  the  fused  mass  now  containing  cyanide  of  jiotassiinn,  which, 
when  dissolved  in  water,  combines  with  finely-divided  iron,  and  crys- 
tallizes into  large  yellow  tabular  ])risms,  which  have  a  sweetish  bitter 
taste,  are  soluble  in  four  parts  of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  4  Cfpiivaients  of  cyanide  of  potassiiun  and  1 
of  cyanide  of  iron,  :=  K,FeCy6-  ^^^^'^  M^ater  of  crystallization  is  given 
off  in  a  dry,  warm  atmo.sphere,  and  the  crystals  become  white  tind  pid- 
verident.  This  salt  has  an  extensive  use  iti  the  arts,  and  is  cmiiloyed 
for  the  preparation  of  ferrocyanide  of  iron,  hydrocyanic  acid,  and  all  its 
compounds. 

This  salt  Ls  little  used  in  medicine;  it  is  not  poisonous,  but  in  very 
large  doses  is  apt  to  produce  vertigo,  coldness,  and  fiiinting  ;  it  has  been 
recommended  as  an  alterative,  antiphlogistic,  and  tonic  astringent  in  the 
dose  of  from  10  to  20  grains  internally,  and  externally,  in  an  eye-siilve, 
compo.sed  of  from  5  to  20  gniins  to  1  drachm  of  cacao-butter. 

The  commercial  salt,  though  not  chemically  pure,  is  sufficiently  pure, 
if  it  is  well  crystallized,  and  di.s.solves  in  2  parts  of  boiling  water. 

Anjcnti  Cyaniduut,  U.  8.;  Cyanide  of  Silrer. — Act^ording  to  the 
Pharmacopaia ,  the  hydrocyanic  acid,  produced  from  2  trfwounces  of 
ferrocyanide  of  j)ota>>^ium,  as  below,  is  conducted  into  a  solution  of  2 
ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a  white,  tasteless,  inodorous 
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powder,  which  is  darkened  by  the  light,  is  insohible  in  diluted  nitric 
acid,  but  decomposed  by  it  at  a  boiling  temperature.  It  is  soluble  in 
ammonia,  and  in  cyanide  of  potassium,  and  consists  of  1  equiv.  of 
cyanogen,  and  1  of  silver  ==  AgCy.  It  is  used  sometimes  externally  in 
ointments  as  an  anti-sypliilitic. 

Acidum  HydrocyaniGum  Dllutum,  U.  S.  P. — From  the  above  2  salts 
the  Phwmacopoeia  gives  2  distinct  processes,  the  first  of  which  is  in- 
tended for  making  hydrocyanic  acid  in  larger  quantities,  while  the  second 
process  is  given  lor  its  extemporaneous  preparation,  and  is  particularly 
applicable  for  the  use  of  the  physician. 

Ferrocyanide  of  potassium,  in  coarse  powder,  twenty  parts        .    20 
Sulphuric  acid,  fifteen  parts    ........     15 

Diluted  alcohol,  sixty  parts 60 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Place  the  ferrocyanide  of  potassium  in  a  tubulated  retort,  and  add  to 
it  40  parts  of  water.  Connect  the  neck  of  the  retort  (which  is  to  be 
directed  upward)  by  means  of  a  bent  tube,  with  a  well-cooled  condenser, 
the  delivery-tube  of  which  terminates  in  a  receiver  surrounded  with 
ice-cold  water,  and  containing  60  parts  of  diluted  alcohol.  All  the 
joints  of  the  apparatus,  except  the  neck  of  the  receiver,  having  been 
made  air-tight,  pour  into  the  retort,  through  the  tubulure,  the  sulphuric 
acid  previously  diluted  with  an  equal  weight  of  water.  Agitate  the 
retort  gently  and  then  heat  it,  in  a  sand-bath,  until  the  contents  are  in 
brisk  ebullition,  and  continue  the  heat  regularly  until  there  is  Init  little 
liquid  mixed  with  the  saline  mass  remaining  in  the  retort.  Detach  the 
receiver,  and  add  to  its  contents  so  much  distilled  water  as  may  be  re- 
quired to  bring  the  product  to  the  strength  of  2  per  cent,  of  absolute 
hydrocyanic  acid,  if  tested  by  the  method  of  assay  given  in  the  note. 

Diluted  Hydrocyanio  Acid  may  be  prepared,  extemporaneously,  in 
the  following;  manner : 


fc> 


Cyanide  of  silver,  six  parts 6 

Hydrochloric  acid,  five  parts 5 

Distilled  water,  fifty-five  parts 55 

Mix  the  hydrochloric  acid  with  the  distilled  water,  add  the  cyanide 
of  silver,  and  shake  the  whole  together  in  a  glass-stoppered  bottle. 
When  the  precipitate  has  subsided,  pour  off  the  clear  liquid. 

Diluted  hydrocyanic  acid  should  be  preserved  in  small,  glass-stoppered 
vials,  in  a  cool  and  dark  place. 

A  colorless  liquid,  of  a  characteristic  odor  and  taste  resembling  those 
of  bitter  almonds,  and  having  a  slightly  acid  reaction.  On  being  heated, 
it  is  completely  volatilized.  If  to  the  acid,  rendered  alkaline  by  potassa, 
a  little  ferrous  sulphate  and  ferric  chloride  be  added,  and  the  mixture 
be  acidulated  wdth  hydrochloric  acid,  a  blue  precipitate  will  make  its 
appearance. 

13.5  gm.  of  diluted  hydrocyanic  acid,  diluted  with  30  c.c.  of  water, 
and  mixed  with  enough  of  an  aqueous  suspension  of  magnesia  to  make 
the  mixture  quite  opaque,  and  afterwai'd  with  a  few  drops  of  solution 
of  chromate  of  potassium,  should  require  50  c.c.  of  the  volumetric 
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solution  of  nitrate  of  silver,  Uefore  the  red  color  caused  l)v  the  latter 
ceases  to  disapjuar  on  stirrint;  (corresponding-  to  the  })resence  ot"  '1  ])er 
cent,  of"  ai>solute  liydi-ocyanic  acid  I. 

The  diiiiculties  in  the  first  process  are  twofold  :  1st.  It  is  difticult  to 
conduct  the  tlistillation  in  an  ordinary  inicovered  retort,  on  accoinit  ot" 
the  excessive  hunipini;-  occasioned  hy  the  esca])e  of"  the  acid  vapor 
throui::h  the  niixcil  li(piid  and  j>recij»itate ;  and,  2d.  It  is  tnniWlesfune 
to  adjust  the  strength  ot"  the  distillate  to  the  oilicinal  stiuidard.  Tiie 
first  of  these  difliculties  may  be  overcome  by  placin^:  the  retort  in  a 
sand-bath,  or  scttiuLT  it  ui)on  fine  wire-clolh,  introducinji;  at  the  same 
time  in  the  li(piid  a  jiiece,  of  thick  j)latiiunn  wire.  The  jirecision 
necessary  to  be  observed  in  re<>:ar(l  to  the  stren<j,-th  of  so  j)owerfnl  a 
medicine  as  this,  and  the  impos-^ibility  of  rej^ulatinjii;  by  the  proportions 
employed  the  amoiuit  of  the  acid  t^enerated  and  absorbed  by  the  water 
in  the  receiver,  niak'c  it  necessary  to  determine  its  strenjrth  by  exju'ri- 
ment  at  each  operation.  This  may  be  accomplished  by  testing;,  sjiy  KM) 
grains  of  the  acid  distillate  with  nitrate  i»f  silver  before  dilutino;  it, 
carefully  washing  the  resulting  cyanide  of  silver,  drying  and  weighing 
it,  then  calculatini;  the  de<j:ree  of  dilution  re(|uired  bv  the  weiiiht  of 
this  precij)itate.  lli  of  proper  strength,  this  would  be  10  grains,  as 
above,  but  in  this  experiment  of  course  a  larger  yield  would  be  obtained. 
The  equation  would  then  be  as  follows :  As,  the  known  weight  of  the 
precijiitate  from  acid  of  standard  strength,  is  to  the  weight  of  cyanide 
obtained  from  the  distillate,  so  is  the  quantity  of  the  acid  weighed  to 
the  quantity  to  be  obtained  by  dilution.  Supi)ose  the  precipitate  to 
have  weighed  11.5  grains — then  10  :  11.5  :  :  100  :  115 ;  or  to  every  100 
grains  of  the  distillate  15  grains  of  water  must  be  added,  to  make  the 
otticinal  diluted  hydrocyanic  acid. 

For  ascertaining  the  strength  of  li(juids  containing  hydrocyanic  acid, 
by  volumetric  analysis,  see  a  paper  by  Dr.  M'.  II.  Pile,  in  Amcr.  Jour. 
Fhann.,  1862,  p.  130,  where  also  a  neat  graduated  tube,  made  for  this 
]^urpose,  is  figured.  The  process  is  Liebig's,  and  is  based  on  the  forma- 
tion of  a  soluljle  double  cyanide  of  potassium  and  silver,  before  chloride 
of  silver  is  formed. 

In  j^reparing  this  medicine  by  the  second  process,  a  slight  excess  of 
nun-iatic  acid  is  not  objectionable,  giving  it  greater  stability.  The  only 
apparent  objection  to  this  process  is  its  expensiveness;  this  is,  however, 
less  than  would  at  first  ai)pear.  The  reaction  between  nuiriatic  acid  and 
the  cyanide  results  in  the  produi'tion  of  hydrocyanic  acid  and  chlo- 
ride of  silver,  thus — AgCy  j  IICl  =  HCy+AgCl.  Now,  the  chloride 
of  silver  is  convertible  into  pure  metallic  silver  by  the  introduction 
into  it,  while  in  the  condition  of  a  moist  jiowder,  of  a  strip  of  zinc, 
which  abstracts  the  chlorine,  the  chloride  of  zinc  becoming  dis-^olved, 
and  the  pure  silver  remaining  as  a  gray-colored  spongy  mass  or  powder, 
which,  on  being  washed  and  treated  with  nitric  acid,  yields  the  soluble 
nitrate  I'cady  for  any  further  use. 

The  j)ractitionei'  who  wishes  to  be  pi'e|)ared  for  every  demand  of  his 
practice  may,  with  advantage,  su|)ply  himself  with  a  suital)le  f.^  j  vial, 
containing  50^  grains  cyanide  of  silver,  to  which  the  mixed  min'iatic 
acid  and  water  may  be  added  \vhen  the  occasion  arises. 
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Its  use  in  medicine  has  been  avoided  by  some  practitioners  on  account 
of  the  violent  poisonous  character  of  the  anhydrous  or  concentrated 
acid;  but  in  the  dikited  form,  in  which  it  is  officinal,  it  is  no  more  dan- 
gerous than  many  other  remedies  constantly  prescribed ;  and,  notwith- 
standing the  alleged  variable  strength  of  the  conmiercial  article,  I 
believe  it  will  be  found  as  nearly  nuiform  as  most  other  pharmaceutical 
preparations  prepared  by  manufacturers. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  some  practi- 
tioners, who  employ  it  simply  mixed  with  mucilage,  or  with  the  galen- 
ical ])reparations  of  digitalis,  valerian,  etc.  It  should  not  be  prescribed 
Avith  strong  alkaline,  ferruginous,  or  other  metallic  salts. 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the  offic- 
inal ;  in  other  countries,  however,  its  strength  varies  materially.  The 
acid  of  the  London,  Dublin,  and  Prussian  Pharmacopoeias  is  of  about 
the  same  strength  as  our  own ;  that  of  the  Edinburgh  Pharmacopoeia 
contains  about  3 ^  per  cent. ;  Scheele's  acid,  5  per  cent. ;  and  some 
European  Pharmacopjoeias  even  a  much  larger  proportion  of  anhydrous 
acid.  The  dose  of  our  officinal  acid,  being  n^^ij  to  ^^v,  is  so  small  that 
there  is  no  necessity  for  employing  a  stronger  acid  in  formulas,  which 
would  be  liable  to  lead  to  dangerous  mistakes ;  besides,  it  must  be  re- 
marked, that  strong  acids  are  very  prone  to  spontaneous  decomposition, 
while  that  of  the  officinal  strength,  if  not  exposed  to  the  light  or  to  a 
continued  high  temperature,  keeps  well  for  a  considerable  time.  Of 
course,  the  vials  are  to  be  well  stoppered,  on  account  of  the  volatility 
of  the  acid. 

Pofassii  Cyanidum,  U.  S.  P.;  Cyanide  of  Potassium. — This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  properties  of 
hydrocyanic  acid ;  it  is  given  as  a  substitute  for  it.  It  is  prepared  by 
fusing  ferrocyanide  of  potassium  with  carbonate  of  potassium  until 
eifervescence  ceases,  when  the  clear  liquid  is  poured  off  the  precipitated 
oxide  of  iron,  and,  immediately  after  cooling,  put  into  well-stoppered 
bottles.  It  is  then  in  white,  fused  masses,  of  a  powerful  caustic  taste, 
and  a  composition  which  is  expressed  l)y  the  formula  KCy ;  but  thus 
prepared  it  is  contaminated  by  carbonate  and  cyanate  of  potassium. 

The  pure  cyanide  is  equal  to  f  of  its  weight  of  hydrocyanic  acid,  the 
officinal  to  somewhat  less.  The  dose  is  ^\  grain,  which,  with  proper 
care,  may  be  gradually  increased  to  ^  grain ;  it  is  given  dissolved  in  alco- 
hol or  water. 

It  is  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of 
silver  and  durable  ink,  and  its  utility  as  a  solvent  for  metallic  oxides  is 
well  known  in  electro-metallurgy  and  photogra})hy. 

Salicylous  or  spirous  acid  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  by  fermentation  of  helicin.  3  parts  salicin  are 
mixed  M'ith  3  ])arts  bichromate  of  potassium  and  24  parts  water ;  to 
this  4|  parts  sulphuric  acid  in  12  parts  water  are  added,  and,  after  the 
reaction  has  cea.sed,  heat  is  applied,  and  distilled  as  long  as  with  the 
water  an  oily  liquid  comes  over,  which  is  taken  up  by  ether  and  left 
after  its  evaporation. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a  rose 
odor ;  this  reaction  has  been  proposed  for  the  formation  of  an  artificial 
rose-water. 


544  ON    ORGANIC    ACIDS. 

If  siilicyloiis  arid  is  licatod  with  ]intas.<n,  it  is  oonvortod  into  x(t/!ci/lir 
or  ftplrir  (iciil,  ('-II/)3,  Nvliich  i.s  oi"  iniportauco  :us  the  ai-itl  t'ontaiiK'd  in 
the  follo\\in«r : — 

Mtfhi//-t<a/lci//ic  (ind,  or  oil  of  wuitcrgreen,  (CII.,)C\H,,03  =  C^II^Oj, 
is  the  nil  ohtainetl  l)V  distillation  with  Mater  from  (iaultheria  procinu- 
bens.  By  distillation  with  an  excess  ot'  harvta  it  is  converted  into  car- 
bolate  of  oxide  of  mi-thyle,  while  i)y  the  dry  distillation  of  an  alkaline 
or  earthv  salicylate,  a  carbonate  and  carbolic  acid  is  formed,  C^HgOj^ 
COj  +  CgHgO  (eurbolic  acid). 

Aeidum  SaUcyHvum,  U.  S.  P.     {SalicyUe  Acid.     HC.H5O3  =  V?A) 

This  acid,  as  just  observed,  is  in  ('ond)ination  in  metliyl-salicylic  acid, 
or  oil  of  wintei'ii:reen  (oleum  ( Jaultheriai ;  but  it  is  now  made  on  a  very 
large  scale  from  carbolate  of  sodium,  by  heating  it  in  an  atmosphere  (»f 
carbonic  acid  gas,  between  the  temperatures  of  212°  to  428°  F.  By 
this  operation  salicylate  of  sodium  and  carbonate  of  sodium  are  formed, 
while  one-half  of  the  carbolic  acid  distils  over. 

The  residue  iu  the  retort  is  to  be  dissolved  in  boiling  water,  filtered, 
if  necessary,  and  tre;ited  with  nuu'iatic  acid.  The  Sidicylic  acid  deposits 
in  a  crystalline  powder  of  a  brown  or  reddish-brown  color  on  cooling; 
it  is  further  purified  by  dissolving  in  boiling  water  or  weak  alcohol  with 
animal  charcoal  and  crystallizing  iu  the  presence  of  a  trace  of  nuu-iatic 
acid. 

Fine,  white,  light,  prismatic,  needle-shaped  crystals,  permanent  in  the 
air,  free  from  odor  of  carbolic  acid,  but  sometimes  having  a  slight  aro- 
matic odor,  of  a  s^yeetish  and  slightly  acrid  taste  and  an  acid  reaction. 
Soluble  iu  4oU  parts  of  water  and  in  2.5  parts  of  alcohol  at  15°  C.  (59° 
F.) ;  in  14  parts  of  boiling  water;  very  soluble  iu  boiling  alcohol ;  also 
soluble  in  2  parts  of  ether,  in  2  parts  of  absolute  alcohol,  in  3.5  parts 
of  amvlie  alcohol,  and  in  80  parts  of  chloroform.  When  heated  to 
al)out'l75°  C.  (347°  F.)  the  crystals  melt,  and  at  about  200°  (\  (392° 
F.)  they  begin  to  sublime;  at  a  higher  temj>erature  they  are  volatili/ed 
and  decomposed  with  odor  of  carbolic  acid.  The  aqueous  solution  is 
colored  intensely  violet-red  by  test-solution  of  ferric  chloride. 

A  solution  of  1   part  of  salicylic  acid  in   10  ]iarts  of  alcohol,  mixed 
with   a  few  dr()j)s  of  nitric  acid,  should   not   become  turbid   upon  the 
addition  of  a  few  droj)s  of  test-solution  of  nitrate  of  silver  (absence  of 
hydrochloric  acid).     A  saturated   solution   in   absolute   alcohol,   when 
allowed  to  evaporate  spontaneously  iu  an  atmosphere  free  from  dust, 
should   leave  a  perfectly  white  crystanine  residue,  without  a  trace  of 
color  at  the  })oints  of  the  crystals  (absence  of  organic  impurities;  also 
of  iron).     On  agitating  a  portion  of  salicylic  acid  with  15  parts  of  con- 
centrated sul])hurie  acid,  no  color  should  be  imjiartetl  to  the  latter       ■ 
within   15  minutes  (foreign  organic  matter).     If  5  c.c.  of  a  saturated        I 
aqueous  solution  of  salicylic  acid  be  poured  into  a  test-tube,  into  which        " 
had   been    introduced    shortly  before  a  crystal  of  chlorate   of  ])ot;LS- 
sium  and  2  c.c.  of  hydrochloric  acid,  and  some  water  of  ammonia  be 
now  carefully  jioured  on  top,  the  latter  should  not  assume  a  reddish  or 
l)rownish  tint  (absence  of  carbolic  acid). 


AOIDUM    BENZOrCUM.  545 

C'((n/0])Iti//lio  or  Eugenic  Acid. — If  oil  of  cloves  is  troaterl  with  solu- 
tion of  potassa  or  soda,  and  the  light  carbo-hydrogen  distilled  oiij  the 
aeid  may  be  easily  separated  by  a  mineral  acid. 

Acidum  Valcriamcum.     HC,H;,02  =  102. 

This  important  acid,  which  is  deveIo])ed  spontaneously  by  the  oxida- 
tion of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also  met  with 
in  the  root  of  angelica  archaugelica,  in  the  inner  bark  of  sanibucus  niger, 
in  asafoetida,  etc.,  and  is  artificially  obtained  by  the  oxidation  of  protein 
compounds,  some  fatty  acids,  and  jnirticularly  of  amy  lie  alcohol  or  fusel 
oil.  The  Pharmacopa'ia  formerly  prepared  it  from  valerianate  of  sodium 
by  dissolving  8  troyounces  in  3  fluidounces  of  water  and  deconij)osing 
it  by  3i  troyounces  of  sulphuric  acid  ;  the  oily  layer  is  repeatedly  agitated 
Avith  strong  sulphuric  acid  until  its  specific  gravity  is  reduced  to  below 
.950,  Avhen  it  is  distilled  and  only  that  portion  preserved  which  is  not 
over  .940  sp.  gr. 

Valerianic  acid  is  a  colorless  oily  liquid,  repulsive  odor,  pungent,  sour, 
acrid,  disagreeable  taste.  Sp.  gr.  .933.  Boils  at  270°.  Soluble  in  30 
parts  of  water. 

If  agitated  with  water  it  takes  up  from  20  to  25  per  cent,  water 
without  losing  its  oilv  condition,  and  is  now  converted  into  the  bihydrate, 
HC,H902+2H20,  which  has  a  sp.  gr.  of  .950  and  boils  at  270°'. 

The  salts  have  an  unctuons  touch,  and  are  inodorous  when  perfectly 
dry,  but  mostly  have  the  odor  of  the  acid ;  they  revolve  when  thrown 
upon  water  in  a  crystallized  state,  like  the  butyrates.  Most  of  them  are 
soluble  in  water  or  alcohol,  or  in  both  liquids,  and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate  of 
aram(inium,  zinc,  iron,  bismuth,  morphine,  quinine,  and  atropine.  See 
the  several  heads  for  descriptions  of  these. 

Acidum  Benzoicum,  U.  S.  P.     HC7H5O2  —  122. 

• 

This,  with  cinnaraic  acid,  is  considered  characteristic  of  the  class  of 
medicines  called  balsams.     The  two  acids  are  closely  allied  in  their 
chemical  nature,  as  has  been  already  shown;    they 
are  also  related  to  salicylic  and  allied  acids.  Fig.  208. 

For  medicinal  use  it  is  readily  obtained  from  ben- 
zoin by  sublimation.     For  this  experiment,  which  is 
an  interesting  one  to  the  pharmaceutical  student,  the 
following  simple  directions  are  to  be  observed :  Select 
an  iron  or  tinned  iron  pan  or  cup — a  common  pint 
cup,  without  a  handle,  will  anssver — and,  having  cov- 
ered the  bottom  ^ith  some  powdered  benzoin  mixed 
with  sand,  stretch  over  the  top  of  it  a  piece  of  porous 
paper,  Avhich  may  be  secured  at  the  edge  by  a  string,    ^^"^^^ratSs*!  ^^'^^^' 
but  preferably  by  glue  or  some  firm  paste.    Now  fold 
a  tall  conical  or  straight-sided  cap  of  the  diameter  of  the  pan,  and  tie 
it,  or  cement  it,  securely  round  the  upper  edge,  and  set  the  whole  in  a 
■sinid-bath,  or  over  a  slow  and  well-regulated  source  of  heat,  leaving  it  for 
35 


546  ON    ORGANIC    ACIDS. 

several  lionis.  On  rcnioviiii:;  the  caj),  it  mIU  bo  f'oniul  to  contain  bril- 
liant white  teatlicrv  crystals  of  l)cnzoic  acid.  The  vesitlne  in  the  cup,  hv 
beint>;  airaiii  jxtwdend,  mixed  with  sand,  and  lieattnl,  will  yield  another 
tii(Hii»:ii  a  less  abundant  and  less  i)eantil"ul  crop  of  crystals. 

The  ])nx'ess  of  SchcH'le  coiLsists  in  boilin*;-  the  balsam  with  hydrate  of 
lime,  and  treatini:;  the  b(Miz(»ate  of  calcium  thus  formed  M-ith  muriatic 
acid.  Thus  ])rocured,  benzoic  acid  has  but  little  oilor,  antl  is  ill  ada])ted 
to  the  uses  to  which  it  is  usually  applied  in  ine<lieiiie  and  pharmacy. 
Sometimes  the  j)roccss  of  sublimation  is  resorted  to  at  first,  and  from  the 
residue  the  ri'maininj:;  acid  is  extracted  by  Schcele's  process,  after  which 
the  whole  is  mixed. 

The  virtues  of  the  acid  arc,  partly  at  lea.st,  dependent  on  the  odorous 
princi])les  ^vith  which  it  is  tussociated.  Its  salts  have  no  smell  if  pre- 
pared from  the  chemically  ])ure  acid,  but  they  retiiiu  some  of  the  odor 
of  the  officinal  acid  if  prepared  from  it.  Of  the  silts  only  the  benzoates 
of  ammonium,  sodium  and  calcium  have  been  occa.>^ionally  employed. 

Benzoic  acid,  if  distilled  with  caustic  pota.ssa  in  excess,  is  converted 
mto  carbonic  acid  and  benzol,  ( I H^Oj  =  CO^H-C,;H,;;  in  the  animal 
orsrauism  it  is  chan;j:ed  into  hippuric  acid,  from  Mhich  it  may  be  repro- 
duced on  boiling-  with  nuu-iatic  acid  ;  hippuric  acid  occui-s  naturally  in 
the  uriue  of  herbivorous  animals,  and  from  this  source  the  German 
article,  occasionally  met  with  in  our  ct)mmerce,  is  derived;  it  has  fre- 
quentlv  a  peculiar  urin»nis  odor,  and  cpiitc  a  different  appearand;  from 
the  sublimed  article,  havijii;-  been  crystallized  from  an  arpieous  solution. 

Benzoin  is  fre(piently  niet  with  in  commerce,  which  contains  little  or 
no  benzoic  acid,  it  beinu;  partly  or  wholly  replaced  by  ciuuamic  aeid  ; 
tliouiil'  unfit  for  the  preparation  of  benzoic  acid  by  sublimation,  it  may 
still  l)e  of  excellent  (piality  for  other  ])harniaceutieal  preparations,  mid 
for  the  use  of  perfumers. 

White,  lustrous  scales,  or  friahle  needles,  permanent  in  the  air,  haviuir 
a  slight,  aromatic  odor  of  benzoin,  a  warm,  acid  taste,  aud  au  acid  reac- 
tion. Soluble  in  500  parts  of  water  and  in  3  parts  of  alcohol  at  15°  C". 
(59°  Y.) ;  in  15  parts  of  boilinu'  water  and  in  1  ]iart  of  boilini:;  alcohol ; 
also  soluble  in  •">  parts  of  ether,  in  7  parts  of  chlort)form,  and  readily 
soluble  in  disulphide  of  carbon,  benzol,  benzin,  and  oils.  When  strongly 
heated,  the  acid  is  com[)letely  volatilized.  If  gi-adually  heated  in  a 
retort  with  3  parts  of  freshly  slaked  lime,  benzol  is  evolved.  The  acid 
is  freelv  soluble  in  solutions  of  ])otassa,  soda,  or  ammonia.  On  care- 
fullv  neutralizing  any  of  these  solutions  and  adding  solution  of  ferric 
sulphate  previously  diluted  with  water,  a  Hesh-colored  precipitate  is 
jM'od  Ileal. 

T'he  solution  of  benzoic  acid  in  ])urc,  cold  sulphuric  acid,  when  gently 
warmed,  slioidd  not  turn  darker  than  light-brownish;  if  now  p(»urcd 
into  Avater,  the  benzoic  acid  should  sejiarate  ;is  a  Avliite  precipitate  and 
the  licpiid  should  be  colorless.  A  small  (piantity  of  the  acid,  Avlien  taken 
iij)  by  some  recently  ignited  and  moistened  cupric  oxide,  held  in  the  looj) 
of  a  j)latinuni  wire  and  introduced  into  a  non-luminous  flame,  should 
not  injpart  a  green  or  bluish-green  color  to  the  Hamc  (absence  of  cliloro- 
l)enzoic  acid).  The  acid  should  not  have  au  odoi-  resembling  that  of 
bitter  almonds  or  of  stale   uiinc;  and.  on  rnbl)ing  together  1   gm.  of 
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benzoic  acid  and  0.5  gni.  of  permanganate  of  ])otassiuin  in  a  mortar 
with  a  few  drops  of  water,  the  odor  of  oil  of  bitter  ahuonds  should  not 
be  evolved  (cinnamic  acid). 

Cinnamic  Acid. — To  prepare  this  acid,  liquid  storax  is  first  distilled 
witli  water,  to  obtain  styrol,  afterwards  treated  ^v■ith  carbonate  of  sodium 
(residue  is  stj'racin) ;  the  solution  is  evaporated,  decomposed  by  muriatic 
acitl,  the  cinnamic  acid  after  washing  recrystallized,  and  the  last  impure 
portions  are  treated  again  Avith  soda.  In  a  similar  way  it  is  obtained 
from  tolu  balsam  (here  the  residue  is  toluol).  With  excess  of  baryta  or 
lime  it  is  converted  into  carbcmic  acid  and  cinnamon  (C^H^);  with 
bichromate  of  potassium  and  sulphuric  acid  into  oil  of  bitter  almonds 
(principal  distinction  from  benzoic  acid),  and  by  distillation  with  hypo- 
chlorite of  sodium  into  a  chlorinated  volatile  oil  of  agreeable  odor. 
When  fused  with  hydrate  of  potassa  it  is  decomposed  into  acetic  and 
benzoic  acids. 

Acidum  Carbolicfiim,  U.  S.  P.    {Carbolic  Acid,  CgHjHO  =  94.)    (Fhenie 

Acid,  PhenyliG  Alcohol.) 

This  substance  is  defined  to  be  a  solid  substance  obtained  from  the 
products  of  distillation  of  coal-tar  between  the  temperatm'es  of  356°  F. 
and  374°  F. 

In  a  former  edition  of  this  work  it  was  stated  that  the  source  of  sup- 
ply of  creasote  A^■as  indiscriminately  the  various  kinds  of  tar,  especially 
tliat  obtained  from  bituminous  coal,  without  pointing  out  in  a  marked 
manner  the  difference  between  them.  Since  then  the  investigations 
which  chemists  had  been  prosecuting  for  some  time  have  been  published, 
and  from  their  labors  some  of  the  most  interesting  and  beautiful  appli- 
cations of  modern  science  have  resulted. 

The  folloM'ing  tal)le  will  show  the  difference  between  creasote  and 
carbolic  acid,  and  in  such  a  manner  as  to  clearly  place  them  before  the 
mind  of  the  student : — 


Creasote. 

A  colorless,  oilv,  neutral  liquid. 

Boils  at  397°. 

Does  not  congeal  at  17°  below  zero. 

Sp.  s^r.  1.046. 

Does    not    coagulate    collodion    when 


Carbolic  Acid. 

A  solid  crystalline  substance. 

Boils  at  from  .356°  to  374°. 

Solid  at  ordinary  temperatures. 

Sp.  gr.  1.065. 

Coagulates  collodion  when  its  solution 


mixed  with  it.  .is  mixed  with  it. 

If  a  splinter  of  pine  wood  be  immersed  A  splinter  of  pine  wood,  dipped  first  in 
in  an  alkaline  solution  of  creasote,  dried,  ,  an  alkaline  solution  of  carbolic  acid,  dried, 
and  then  dipped  into  muriatic  acid,  it  does  and  then  immersed  in  muriatic  acid,  will 
not  become  blue.  become  of  a  deep-])]ne  color  in  about  half 

an  hour. 


Sparingly  soluble   in   water,   requiring 
80  parts. 


Soluble  in  from  20  to  33  parts  of  water, 
tlie  purest  being  most  soluble. 


Formula  (""^^11,02.  1       Formula  ( 'gHjHO. 

The  uses  of  carbolic  acid  are,  as  will  be  readily  surmised,  much  the 
same  as  those  of  creasote ;  it  is  employed  a.s  a  caustic;  at  times ;  its  solu- 
tion is  used  in  toothache,  in  the  same  way  as  creasote. 

A  plaster  of  carbolic  acid  lias  been  suggested  by  Joseph  Hiivh,  of 
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Chicago,  formed  by  sjirciidiiiiji:  carbolate  of  glycerin  on  cloth,  tiasue 
paper,  or  otlier  suitable  surtaee.  A  plastic  surgical  dressing  has  been 
proposed  by  Dr.  T.  E.  denivins,  made  by  kneading  47  parts  of  pre- 
pared chalk  with  17  ])arts  of  a  mixture  of  4  parts  of  glycerin  audi 
part  of  carbolic  acid. 

The  following  are  several  formulas,  which  arc  to  be  relied  on  as 
emanating  from  F.  Crace  Calvert,  of  Manchester,  England: — 

ylx  a  (Am-'<(ic. — Melt  the  acid  by  placing  the  bottle  in  hot  water,  and, 
■when  melted,  add  ^^  of  its  bulk  of  water.  It  will  then  remain  i)er- 
manently  fluid,  and  can  be  diluted  as  required. 

As  a  Lnfioii,for  E.vtci-n<:l  JW. — Add  1  part  of  acid  to  30  parts  of 
boiling  water,  agitate  well,  and  filter. 

For  iJre.^xinr/s. — It  is  advisal)le  that  the  acid  should  be  dissolved  In 
either  pure  sweet  olive  oil,  or  almond  oil,  or  glycerin. 

For  Bunh^  and  Scalds. — A  mixture  of  1  part  acid  and  6  parts  pure 
olive  oil  is  most  frequently  employed. 

Carbolic  acid,  when  dissolved  in  glycerin,  can  readily  be  diluted  to 
any  degree  of  strength  as  requii*ed. 

An  extra  pure  and  is  sold  for  internal  purposes ;  it  has  but  a  very 
faint  odor,  and  no  objectionable  taste,  and  is  specially  recommended. 

Its  principal  use  is,  however,  as  a  disinfectant,  and  it  is  perhaps  one 
of  the  most  efficient  of  the  various  liquid  purifiers  known ;  but  M'hile 
this  is  the  case  in  regard  to  the  article  as  ordinarily  used,  it  must  Ije 
remembered  that  the  ordinary  preparation  is  a  mixture  in  variable  pro- 
portions rf  phenylic  and  cresylic  alcohols,  and  from  the  experiments  of 
Dr.  E.  R.  Squibb,  it  would  seem  that  cresylic  alcohol  is  at  least  doul)le 
the  strength  of  phenyl  alcohol  for  the  purpose  of  destroying  fungous 
gro^vths.  For  fuller  information  on  this  subject,  see  the  paper  of  Dr. 
Squibb,  in  Proc.  Amer.  Fharm.  Assoc,  vol.  xvi.,  p.  429. 

The  products  of  coal-tar  are  thus  summed  up : — 

6  solids:  Carbon,  naphthaline,  para  naphthaline  or  anthracine,  par- 
affine,  chryseue,  and  pyrene. 

Liquids :  which  may  be  subdivided  into  3  classes — acids,  neuti-als, 
and  bases : — 

a.  Acids  are :  carbolic  or  plienie,  acetic,  butyric,  rosolic,  and  bumo- 
lic.     Of  these  the  3  first  named  are  by  far  the  mast  important. 

6.  Neutrals :  water,  essence  of  tar,  light  oil  of  tar,  hea\y  oil  of  tar, 
benzol,  toluol,  cumol,  cymol,  projnd,  butyl,  amvl,  caproyl,  hexylene, 
heptyline.  Of  these  the  most  interesting  are  benzol,  light  and  heavy 
oil  of  tar,  essence  of  tar,  and  toluol. 

c.  Bases:  ammonia,  methylamine,  ethylamine,  anilin,  quinolin,  pico- 
lin,  toluidin,  lutidin,  ciunidin,  pyrrhol,  and  phfetin.  Of  these  the  most 
imjjortant  are  ammonia  and  anilin. 

(jiases:  hydrogen,  carburctlcd  hydrogen,  bicarburetted  hydrogen,  and 
various  other  carbo-hydrogens,  carbonic  oxide,  sulphuret  of  carbon, 
cai'bouic  acid,  hydrosulphuric  acid,  hydrocyanic  acid. 

Among  this  long  list  of  dci'ivativcs,  carbolic  acid  is  that  which  is 
most  importiuit  in  a  ])harmaceutical  point  of  view,  Avliich  seems  to  ren- 
der the  notice  of  thcs-  ]>roducts  in  this  place  pro[)er,  as  most  of  them 
have  no  further  pharmaceutic  interest. 
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The  otlior  products  of  coal-tar  that  deserve  notice  from  their  intimate 
relation  to  jJiarmaey  are,  first,  benzene  or  benzole,  -which  is  obtained 
from  the  ligiit  oil  of  tar,  or  coal  naphtha  as  it  is  termed,  this  being 
derived  from  the  first  distilhition  of  coal-tar,  at  a  temperature  not  above 
390°,  and  -when  the  distillate  has  attained  a  sp.  gr.  of  ,815  to  .830,  the 
process  must  be  suspended.  The  benzene  is  obtained  from  this  coal 
naphtha  l)y  purifying,  ])y  mixing  it  Avith  5  jjcr  cent,  of  IT^SO^,  permit- 
ting it  to  rest  for  a  day  that  the  acid  and  impurities  may  settle,  decant- 
ing and  then  adding  2  per  cent,  of  a  solution  of  caustic  soda,  sp.  gr. 
1.382,  to  neutralize  any  remaining  acid,  and  distilling  with  a  current 
of  steam. 

Benzine,  or  coal-oil  naphtha,  is  a  light  transparent  liquid,  of  a  peculiar 
penetrating  odor,  recalling  that  of  gas-tar,  specific  gravity  varjnng  from 
.815°  to  .820°.  It  is  not  a  pure  definite  chemical  product,  and  must  be 
carefully  distinguished  from  l)euzole,  which  is  a  definite  compound  of 
the  fornnila  CgHgH,  and  sp.  gr.  .850.  The  principal  uses  of  benzine  in 
pharmacy  depend  upon  its  great  solvent  powers  over  fatty  mattei*s, 
resinoas  substances,  etc.  It  has  been  suggested  as  a  substitute  for  ether 
in  the  preparation  of  some  of  the  oleoresins,  but  experiments  thus  far 
are  not  conclusively  in  its  favor.  It  is  much  used  as  a  detergent  for 
removing  grease  from  textile  fabrics,  and  forms  the  basis  of  most  prepa- 
rations sold  for  this  purpose. 

After  the  light  oil  of  tar  or  coal  naphtha  has  been  separated,  the  heat 
is  increased,  and  the  distillate  now  has  a  specific  gravity  of  .880  to  ,885. 
This  is  purified  by  H2SO^  and  one  of  the  fixed  alkalies  and  redistillation, 
10  per  cent,  of  acid  and  6  per  cent,  of  soda  being  used.  The  heavy 
oil  thus  purified  is  largely  consumed  for  illuminating  purposes;  after 
the  heavy  oil  has  been  drawn  oif  there  remains  in  the  still  wliile  Avarm 
a  semifluid  mass,  consisting  largely  of  paraffine  and  naphthaline.  The 
former  of  these  is  largely  consumed  in  the  manufacture  of  caudles,  and 
has  been  recommended  as  a  substitute  for  wax  in  pharmaceutical  prepa- 
rations ;  but  from  the  exjieriments  of  the  late  ]Mr.  C  T.  Carney,  it  was 
found  to  impart  a  granular  character  when  used  to  the  exclusion  of  wax. 
In  this  opinion  lie  is  supported  by  Mr.  J.  F.  Babcock. 

It  is  from  the  alkaline  and  acid  liquors  obtained  in  the  various  puri- 
fying processes  that  the  acids  and  bases  above  noticed  are  obtained,  and 
among  them  anilin  has  of  late  years  assumed  an  importance  in  the  arts 
rivalling  almost  any  of  those  depending  upon  chemical  research. 

Ficrie  Aeid,  Carhazotie  Arid,  Welter's  Bitters. — The  cheapest  method 
of  preparing  it  is  from  coal-tar,  but  from  indigo  it  is  better  obtained  in 
a  pure  state, — 1  part  indigo  is  boiled  with  10  to  12  ])arts  of  niti'ic  acid, 
sp,  trr,  1,43,  gradually  added  until  nitrous  acid  fumes  cease  to  be 
evolved  ;  the  picric  acid  crystallizes  on  cooling,  and  is. purified  by  com- 
bining with  an  alkali  and  precipitating  by  nitric  acid. 

It  precipitates  gelatin,  and  the  solution  of  its  soda  salt  is  a  reagent 
for  potassa,  which  salt  is  but  sjiaringly  soluble. 

It  has  been  occasionally  used  in  medicine,  and  is  said  to  be  em- 
I'loyed  in  France  in  making  beer,  in  place  of  hops.  (See  Potassii 
Bicras.) 
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(c)  Acids  i/iiidhu/  K-^smtial  Oils. 

Mfjronic  acid,  C,„II,,,NS2C),„,  in  the  form  of  a  potassii  salt,  is  ooutaincHl 
iu  black  luustard  soecl,  from  whic-h  it  is  obtained  by  exhausting  it,  first 
with  alcohol,  afterwards  with  water;  the  hu^t  solution  is  evaporateti  to 
a  svru]),  freed  ironi  uuiu  and  uuieilaii:e  by  a  little  alcohol,  and  eva]>orat(xl 
spontaneously  to  crystalli/e.  The  salt  is  in  colorless  needles  ol'a  coolin<^ 
taste,  readily  solubk^  iu  water,  but  insoluble  in  strong  alcohol.  Its 
rational  composition  is  probablv  KIISO^+CgHjCNS  (oil  of  miLsku'd)  -|- 
Cy  T,,( ) J T,( )  ( -rrape  sugar) . 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Mi/roain  is  the 
ferment  of  black  and  white  mustard  seed,  which  decomposes  the  acid, 
thus  yielding  oil  of  black  mustard. 

GtII    (Juori'.       ASTRIXCEXT    AM>    Al,LIKl>    AciDS. 

These  acids  are  widely  dittused  throughout  the  vegetable  kingdom, 
occurring  more  rarely  iu  annual  plants,  but  are  met  with  in  most 
perennials,  generally  in  the  bark,  iu  the  leaves,  and  morbid  excrescences, 
frequently  also  in  the  wood  and  fruit.  They  are  all,  with  two  excej)- 
tions,  uncrystallizal)le,  inodorous,  of  an  astringent  taste,  and  soluble  in 
water  and  alcohol.  The  solutions  are  precipitated  by  gelatin  and  all)u- 
raeu,  most  metallic  oxides,  and  the  vegetable  alkaloids ;  iron  salts  ai'e 
generally  rendered  dark-green,  blue,  or  black.  They  are  weak  acids, 
and,  if  kept  in  a  moist  state,  are  rapidly  chang(Hl  in  contact  with  tlie 
air;  their  salts  are  quickly  darkened  while  in  solution,  or,  if  insoluble, 
while  being  washed  upon  a  filter.  Owing  to  this  propei-tA',  their  com- 
position and  the  nature  of  their  changes  are,  in  many  cases,  still  a  matter 
of  controversy. 

Medical  Properties. — The  relative  utility  of  tannic  and  gallic  acids, 
which  are  too  a})t  to  be  confounded  by  j)hysicians,  dejx'uds  uj)on  the 
fact  that  the  former  acts  directly  upon  the  nuicous  membrane  with 
which  it  comes  in  contact,  arresting  hemorrhage  or  other  excessive  dis- 
charge by  its  direct  ef!ect  on  the  gelatin  contained  in  them.  It  is  hence 
a  direct  and  j)owerful  styptic,  while  gallic  acid,  by  entering  the  circula- 
tion, produces  an  astringent  and  tonic;  im])ressi(m  Uj)on  the  more  remote 
organs  which  cannot  be  directly  impressed.  The  dose  of  tannic  acid  is 
from  2  to  10  grains,  that  of  gallic  acid  from  5  to  20,  several  times  a 
day.  The  former  is  much  used  in  ointments  as  a  substitute  for  ]>ow- 
dered  galls,  in  about  |  the  (piantity,  and  is  also  well  adapted  to  astringent 
injections,  instead  of  the  less  soluble  vegetable  astringents.  Its  action 
is  cxjnsidered  somewhat  different  (hai*sher)  than  that  of  the  modified 
forms  of  tannic  acid  contained  in  kino,  krameria,  cinchona,  etc. 

The  list  which  ibllows  contains  the  names  of  different  vegetable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  some  of 
the  modified  forms  of  tannic  acid. 

Li.'it  of  Vegeiable  or  Tannic  Acid  Astriufjents. 

Acacin  cochliacarpa ;  the  bark.     Brazil  hark;  cortex  astriugeiis  Brasiliensis. 
Bistoria;  root  of  Polygonum  bistorta.     Bistort. 
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Cafyn;  bark  of  C.  alha  and  otliei'  species.     Hickory  hark. 
Catechu  ;  extract  of  wood  of  Acacia  catechu.     Catechu. 
€hiniaphila;  leaves  of  C.  unibellata.     Pipsissewa. 
Cinchona;  bark  of  difierent  species  of  Cinchona.     Peruvian  bark. 
Diospyros;  unripe  fruit  of  D.  Virginiana.     Persimmon.     Bark  also  used, 
Epigma ;  leaves  of  E.  repens.     Trailing  arbutus. 
Galla;  morbid  excrescence  on  Quercus  infectoria.     Galls. 
Geranium  ;  rhizome  of  G.  niaculatum.     Cranesbill. 
Geum  ;  root  of  G.  rivale.     Water  avens. 

Granati  fructus  cortex;  from  Punica  granatum.     Pomegranate. 
Granati  radicis  cortex  ;  from  Punica  granatum.     Pomegranate. 
Hammaelis ;  bark  and  leaves  of  H.  Virginiana.     Witchhazel. 
Hiematoxylon ;  wood  of  H.  Campechianum.     Logwood. 
Heuchera;  root  of  H.  Americana.     Alumroot. 
Hippocaiitanum  ;  bark  of  yEsculus  H.     Horsechestnut  bark. 
Ilex ;  bark  and  leaves  of  Ilex  opaca.     American  holly. 
Jiir/lwis;*  leaves  and  rind  (pericarp)  of  J.  cinerea  and  other  species. 
Kalmia  ;  leaves  of  K.  latifolia.     Mountain  laurel. 
Kino ;  inspissated  juice  of  various  plants.     Kino. 
Krameria;  root  of  K.  triandra.     Ehatanj-. 
Matico ;  leaves  of  Artanthe  elongata.     Matico. 

Monesia  ;  extract  from  Chrysophj'llum  glyciphlfeum.     Extract  of  monesia. 
Prinos ;  bark  of  P.  verticillatus.     Black  alder. 
Pi/rola;  leaves  of  P.  rotundifolia  and  other  species. 
Quercus  alba  ;  the  bark.     White  oak  bark. 

■Quercus  gliindes  ;  the  fruit  of  various  species  of  Quercus.     Acorns. 
Quercus  tinctoria ;  the  bark.     Black  oak  bark. 
Rhus  ;  bark  and  leaves  of  E.  glabrum  and  other  species.     Sumach. 
EosaGallica;  the  petals.     Eed  rose. 

Eubus  ;  root  of  E.  villosus  and  Canadensis.     Blackberry  root. 
8alix ;  bark  of  S.  alba  and  other  species.     Willow  bark. 
Salvia ;  leaves  of  S.  officinalis.     Sage. 

Santalum  ;  wood  of  Pterocarpus  santalinus.     Eed  saunders. 
Spiraea ;  root  of  Spiraea  tomentosa.     Hardback. 
Statice  ;  the  root  of  S.  Caroliniana.     Marsh  rosemary. 
Tormentilla;  the  root  of  Potentilla  T.     Tormentil. 
Uva  ursi ;  leaves  of  Arctostaphylos  U.  U.     Bearberry  leaves. 

Syllabus  of  Astringent  and  Allied  Acids. 

Gallotannic  acid,  Cj^HjoOg.  1    In  galls  from  quercus  infectoria,  and  Chinese  galls  from 

Acidum  tannicum.  j        distylium  racemosuni,  and  in  sumach. 

Gallic  acid,  HC^IIsOjH^O.  In  uva  ursi,  sumach,  etc.,  the  seeds  of  mangoes  (mangifera 
Indica)  contain  7  per  cent. 

Pyrogallic  acid,  CgllgOs.     By  destructive  distillation  of  the  former. 

Paraellagic  or  rutigallic,  C7H404-i-H.,0.  By  treating  gallic  acid  with  H2SO4,  and 
throwing  into  water ;  precipitate  sublimes  in  vermilion  red  prisms ;  little  soluble  in 
alcohol  and  ether. 

KUagic  or  hezoaric,  Cj^HgOg+SHjO.  In  oriental  bezoars  (animal  calculi)  and  by  decom- 
position of  tannin  ;  deposited  by  infusion  of  galls ;  yellowish,  crystalline ;  inodorous ; 
tasteless;  insoluble  in  ether,  nearly  insoluble  in  water  and  alcohol. 

Tannoxylic,  C^HeOg.  By  KIIO  and  tannin  at  ordinary  temperature;  lead  salt  brick- 
red. 

'fannomelanic,  C^Yifi^.     By  KHO  and  tannin  at  212°;  lead  salt  dark-brown. 

Metagallic  or  galhuminic,  Cell/j,.  By  heating  gallic  or  tannic  acid  to  480° ;  black, 
tasteless,  insoluble  in  water,  soluble  in  KIIO. 

Quercotannic  (?).  In  oak-bark,  bjack  tea,  etc.;  similar  to  gallotannic,  but  yields  no 
gallic  or  pyrogallic  acid. 

<-'atechutannic  or  mimotannic  (?).  In  catechu,  probably  by  oxidation  of  catechuic 
acid  ;  light-yellow  ;  precipitates  gelatine  ;  protosalts  of  iron  grayish-green,  sesquisalts 
brownish-green ;  tartar  emetic  is  not  precipitated  ;  yields  no  sugar  with  H2SO4. 

*  Juglans,  U.  S.  P.     The  inner  bark  of  Juglans  cinerea  is  cathartic. 
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Catechuic  or  tanninj,Mo  (catefhin),  rmlligOg.     In  catechu;  wliite  scales  or  needles; 

readily  suliihle  in  alcohol,  hoilinir  etiier,  and  liot  water;  not  jirecipitated  by  starch, 

gelatine,  larlar  emetic,  or  vegetable  alkalies;  by  acetate  oi'  Icatl   white,  by  sestjiii- 

chloridc  <>t"  iron  dark-green;    by  oxiilation  catechiitannin  is  lorined.     (See  Aiwi; 

Jtjur.  I'hnnii.,  xxvili.,  l'>'2ii.) 
Rntocatechuic  or  rnbinic.     In  the  oxidized  alkaline  solution  of  the  former.    The  tannin 

in  kriiinerid  yields  a  similar  red  acid  by  sjtoiitaneous  oxidation. 
Catechuinic  or  japonic,  Cgll^O.j.     I'rudnct  of  deci  imposition  by  KIIO;  black. 
I'yrocatcchnic  or  oxyjihenic  or  pyrodioric,  CgllfiO.,.     I5y  ilry  distillation  of  catechu, 

kino,  rliatauy,  fustic,  etc. ;  is  carl>olic  acid  +*J() ;  white  crystals  fiisil)le  at  lIo4°  ;  freely 

soluble  in  ak-ohol,  ether,  and  water;  reduces  oxides  of  the  noble  metals;  ferric  sjilts 

colored  gneu  ;  turning  rctl  by  ^lil^ilO. 
Kino  or  coccotannic.     In  kino;  readily  solulde  in  alcoliol  and  hot  water,  scarcely  in 

ether;  precipitates  sesfiuisalts  of  iron,  but  not  tartar  emetic;  by  oxidation  red. 
Coflcotannic  or  chlorogcnic,  (',5lI|^()s.      In  coflee,  cahinca   root,  the    leaves  of    Ilex 

Paraguayensis ;  colorless  nee<lles  (?) ;  sesquisalts  of  iron  are  colored  green;  prolo- 

salts,  tartar  emetic,  and  gelatine  not  precipitated ;  yields  kinone  with  IL^SO^  and 

Mn( ),,(?). 
Viridinic  or  cofl'eic,  CjII^O^.     By  oxidation  of  former,  or  in  presence  of  alkalies; 

brownish  amorphous;  .solution  in  II.jSOj  carmine,  prccijiiialed  blue  by  water;  its 

solution  urccu  ;  the  lead  salt  lilue. 
Boheatannic,  C'jHyO^+Aq.     In  tea,  besides  quercotannic  acid;  deliquescent;  fuses  at 

212°  to  a  red  compound. 
Kinovotannic,  C7ll.,()4.     In  quina  nova  bark,  not  precipitated  by  gelatine,  by  Fe^CIs 

dark-green;  yields,  by  dry  distillation,  pyrocatechuic  acid. 
Rutikinovic  (kiut)vic  red).     By  oxidation  of  former. 
Cinchotannic,  ('iyHib'^s.     Precipitated  by  .sesquisalts  of  iron  green,  by  tartar  emetic, 

starch,  gelatine,  and  albumen;  soluble  in  diluted  acids,  alcohol,  ether,  and  water. 
Ruficinchonic  (cinchona  red).     In  red  cinchona;  product  of  oxidation  of  the  former; 

various  ingredients  of  bark  have  received  this  name;  that  of  II.  Ilasiwetz  is  of  a 

chocolate  or  black  color,  soluble  in  alcohol,  ether,  and  alkalies. 
Moritannic,  C',3II|oO|;t-  I I.^O.     In  fustic,  morus  tinctoria ;  yellow  prisms  fusible  at  400° ; 

precipitated  l)v  gelatine;  by  tereulphate  of  iron  greenish-black;  by  sugar  of  lead 

yellow,  and  partly  by  tartar  emetic ;  with  n;jB03  a  gelatinous  mass ;  solution  in 

alkalies  turns  dark-brown, 
liutimoric,    C'gII,;()4-rH,_,<).      Brick-red  tiocculcs,  with  alkalies   carmine-red  solution, 

with  alum,  Ijaryta,  and  tin.  dark-red  lakes;  probaldy  identical  with  carmic  aci<l. 
Moric  (morin  I,  (,',..>I  i)fh-    I"  fustic ;  white,  crystalline,  with  alkalies  yellow,  with  Fe^C.  le 

garnet-red  ;  olive-green  precipitate  with  ferric  salts, 
t^uercitritannic  (?).     In  quercitron  bark;   green  with  ferricsalts;   qnercitric  acid  is 

probably  nearly  allied  to  it. 
(jalitannic,  ("-IlgOj.     In  (ialium  verum  and  aparine :  precipitates  Fe.^Clg  dark -green  ; 

sugar  of  lead  chrome-yellow;  by  alkalies  brown. 
Aspertannic,  C'-Hgt  )4.     In  .Vsperula  odorata;  readily  soluble  in  water  and  alcohol,  little 

in  ether ;  colors  Fe.^C'lg  dark-green  ;  not  precipitated  by  albumen,  gelatine,  or  tartar 

emetic. 
Callutannic,  f'^TI^O^.     In  Calluna  vulgaris;   precipitates  FeoClg  green,  salts  of  PbO 

yellow,  SnClo  yelk-yellow;  healed  with  acids  yields  cilliunnlhin. 
Rlnxlotannic,  CjIIgOj-j-H/).     In  the  leaves  of   rhododendron  ferrugineum ;   amber- 
yellow;  precipitates  .salts  of  PbO  chrome-yellow  ;  with  acids  rAof/oxa7i//(in. 
Leditannic,  ('.rig<)3-i-.']ll.,().     In  Ledum  palustre;  reddish;  readily  soluble  in   water 

and  alc(jhol ;  colors  Fe.^Clg  green  ;  with  acids  lidi.ravtliin. 
Rubichloric,  I'l^IIigt),,.     In  Ivubia  tinclorum  and  asperula  odorata;  colorless;  soluble 

in  alcohol  and  water,  insoluble  in  ether;  liy  IK'l  yields  Chlorrubiiu,L\2iii03,a  dark- 
green  powder;  soluble  in  alkalies,  blood-red. 
Cephaelic,  Ipccacuanhic,  C,4ll,g07.     Very  bitter;    reddish-brown;   soluble  in  w.ater, 

alcohol,  and  ether;    colors  FeX'lg  green,  on  addition  of  XHIK)  violet  or  black; 

precipitates  salts  of  PbO  white. 
Pinitainiic,  (.'711^04.     In  the  leaves  of  Pinus  silvestris  and  Thuja  occidental  is;  yellow  ; 

soluble  in  water,  alcohol,  and  ether;  no  precipitate  with  gelatine  or  tartar  emetic j 

colors  Fe.^C'lg  red-brown;  precipitates  PbO  yellow. 
Oxypinitannie,  CnlligOj,.     With  the  former;  browni.sh ;  very  soluble  in  alcohol  and 

water;  colors  FeX'lg  intensely  green ;  precipitates  PbO  and  BaO  yellow;  not  gela- 
tine or  tartar  emetic. 
Pinicortannic,   CiglljyO,,.     lu   the   bark  of  Pinus  silvestris;    reddish-brown;    colors 

Fe^C'lg  dark-green. 
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Cortepinitaniiic  CigH^O;.     "With  the  former;  red;  colors  Fe^C'lg  intensely  green. 
Cissotanic,  C,oIIi2<  >s-     J^'^^  red  coloring  matter  of  autumnal  leaves ;  very  weak  acid. 
Xaiithotannic,  Ci4H,gO.,.     The  yellow  coloring  matter  of  autumnal  leaves;  weak  acid, 
not  precipitated  by  gelatine. 

Aciduiii  Tannicum,  U.  S.  P.    {Gallotannic  Acid.     C'l^Hj^Og  =  322.) 

The  former  officinal  process  of  the  Pharmacopoeia  directed  the  mac- 
eration of  powdered  uiitgall,  previously  exposed  to  a  damp  atmosphere 
for  24  hours,  in  ether,  previously  washed  with  water,  sufficient  to  form 
a  soft  paste.  This  is  to  be  set  aside,  closely  covered,  for  6  h(jurs,  then 
enveloped  in  a  close  canvas  cloth,  expressed  powerfully  between  tin 
plates  to  obtain  the  liquid  portion.  The  remaining  mass  is  to  be  again 
reduced  to  powder  and  mixed  with  sufficient  ether,  shaken  with  yg  its 
bulk  of  water  to  form  again  a  soft  paste,  then  expressed  as  before.  The 
liquids  being  mixed  are  to  be  spontimeously  evaporated  to  a  syrupy 
consistence,  then  spread  on  glass  or  tinned  plates  and  dried  in  a  drying 
closet. 

Grallotannic  acid  Ls  also  conveniently  prepared  by  the  former  process, 
which  consists  of  treating  powdered  galls  in  a  narrow,  covered  displacer, 
with  Avashed  ether.  The  ethereal  tincture  which  pa.sses  separates,  upon 
standing,  into  2  layers ;  the  lower  one  is  aqueous,  thick,  and  of  a  light- 
buff  or  straw  color ;  it  contains  the  tannic  acid,  AvJiich,  by  the  action  of 
the  small  portion  of  water  in  the  washed  ether,  has  been  dissolved  out 
from  the  galls.  The  upper  layer  or  stratum  of  liquor  is  limpid,  -and 
specifically  much  lighter  than  the  other;  it  has  a  greenish  color,  and 
contains  ver\'  little  tannin,  but  a  small  amount  of  coloring  matter  from 
the  galls.  To  obtain  the  dry  product,  the  light  layer  may  be  poured  off 
and  purified  by  distillation,  and  combined  with  water  for  another  opera- 
tion, Avliile  the  thick,  heavier  layer  is  evaporated  in  a  capsule  by  a  care- 
fully regulated  heat  till  dry. 

If  a  Avhite  and  very  porous  product  is  desired,  the  capsule  should  be 
inverted  toAvards  the  end  of  the  evaporation,  and  the  thick,  sjToipy 
liquid  expcsed  to  radiated  heat.  It  is  SAvelled  up  and  Avhitened  as  the 
vapor  is  disengaged.  The  whole  of  the  liquid  which  comes  through 
may  be  evaporated  AA^thout  the  precaution  of  pouring  off  the  top  layer, 
but  the  tannin  then  has  a  greener  tinge.  In  large  manufacturing  estab- 
lishments, apparatus  is,  of  course,  constructed  for  .«aviug  all  the  ether 
for  future  use.  The  fir.st  process,  as  above,  though  perhaps  less  eligible 
for  the  use  of  the  pharmacist  in  making  the  acid  on  a  small  scale,  cor- 
responds nearly  Avith  that  in  common  use  by  manufacturing  chemists. 
The  results  are  nearly  the  same  by  both  processes,  the  yield  varying 
from  30  to  60  per  cent,  of  the  galls  employed. 

Gallotannic  acid  is  a  yelloAvish-AAhite  poAvder,  or  in  a  porous  pul- 
verulent condition ;  has  a  strongly  a.stringent  taste ;  is  entirely  dissijiated 
Av^hen  throAAU  on  red-hot  u'on.  It  is  freely  soluble  in  water,  alcohol, 
glycerin,  in  ether,  in  the  fixed  and  A'olatile  oils.  Its  aqueous  solution 
reddens  litmus,  and  produces,  AAith  solution  of  gelatin,  a  white,  floccu- 
lent  precipitate ;  Avith  ferric  .'^alts,  a  bluish-black  precipitate ;  and  Avith 
solutions  of  the  organic  alkalies,  Avhite  precipitates,  verj-  soluble  in  acetic 
acid. 
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Mohr,  SandnM'k,  and  others  assert  the  syiiipy  liquid  (the  lower  layer 
as  above)  to  l>e  a  eomvntrated  solution  of*  tannin  in  ether,  which  is  not 
niiseihle  with  etiier,  exee|)t  hy  the  intervention  oC  a  little  aleohol  ;  they 
therefore  reject  tlu-  employment  of"  a(|Ueoiis  ether,  which  has  a  tendency 
to  swell  u]>  the  powdereil  ^a!l>,  and  retard  percolation,  and  recommend 
a  mixture  of  IK)  per  cent,  aleohol  and  etlier  (1  to  20  parts,  CJuibourt). 

The  concentrated  ethereal  solution  containinj;  4(5.5  to  5().2  per  cent, 
of  taiHiic  acid  (Mohn,  and  l)ein<>;  insolnl)le  in  ether,  it  was  sufrticsted  in 
the  second  edition,  mi<^ht  he  a  tannic  ethei-;  l.'J  i'(|uivalents  of  ether  = 
481  to  1  equivalent  of  tannin  =  (jl<S,  require  exactly  oG.2  per  cent,  of 
the  latter  and  4'}.H  per  cent,  of  the  former.  Prof.  d.  ^I.  Maisch  was 
the  first  to  observe  this,  and  Prof,  liolley  has  since  published  a  similar 
observation  ;  other  chemists  still  adhere  to  the  older  view  of  the  s(»lu- 
bilitv  of  tannin  in  ether.  (See  Amcr.  Jour.  Pluinn.,  1861,  pp.  2()7,  219, 
337,"  and  rroc.  Amer.  Phann.  As.soc.,  1862,  p.  158.) 

Li>2:ht-vellowish  scales,  permanent  in  the  air,  havintii:  a  faint,  ]K'cnliar 
odor,  a  strouirlv  astrinir<'iit  taste,  and  an  acid  ri'action.  8olui)le  in  6 
parts  of  water  and  in  U.G  part  of  alcohol  at  15°  C.  (59°  F.);  very  solu- 
ble in  boilhig  water  and  in  boiling-  alcohol ;  also  soluble  in  6  parts  of  fjly- 
ceriu  ;  sparinglv  soluble  in  absolute  alcohol,  freely  in  diluttnl  alcohol; 
moderately  in  washed  ether;  and  almost  insoluble  in  absolute  ether, 
ehloroform,  benz(»l,  and  benziu.  When  heated  on  platinum  foil,  it  is 
eompletelv  volatilized.  With  solution  of  ferric  ehloride,  tannic  acid 
forms  a  bluish-black  ink.  In  aqueous  solution  it  causes  precipitates 
with  alkaloids,  i>;elatin,  albumen,  gelatinized  starch,  and  solution  of 
tartrate  of  antimony  and  potassium  (distinction  from  gallic  acid). 

Aeidum  Gu/lmun,  U.  S.  P.     {Ga/lic  Acid.     HC^Hp.H.O  =  188.) 

Gallic  acid  is  made  by  subjecting  a  portion  of  powdei-ed  galls  to  long- 
continued  action  of  air  and  moisture  in  a  wai"m  place.  This  may  be 
accomplished  in  an  evaporating  capsule  loosely  covered  with  j)a[)er. 
The  powder  is  first  made  into  a  thin  i)astc  with  water,  and  water 
repeatedly  added  to  this  to  prevent  its  drying,  until  after  the  laj)se  of  30 
davs  [U.  S.  P.,  1870),  when  the  whole  of  the  tannic  has  [)assed spontane- 
ously into  gallic  acid.  In  extracting  this  from  the  moist  mass,  advan- 
tage is  taken  of  the  solubility  of  gallic  acid  in  hot  Avater,  and  its  ready 
precipitation  on  cooling ;  all  that  is  necessary  is  to  press  out  from  the 
pasty  mass  its  water,  and,  rejecting  this,  to  digest  the  remaining  ])aste  in 
hot  water,  and  filter  the  solution  while  hot  tlirough  animal  charcoal  to 
decolorize  it,  and  a  nearly  white  crystalline  powder  of  gallic  acid  is 
obtained.  A  Avater-bath  funnel,  Fig.  Ill,  is  used  for  filtering  the  solu- 
tion while  hot.  Care  nnist  be  taken  in  these  processes  not  to  em])loy 
vessels  of  tinned  iron,  which,  by  the  exposure  of  a  small  surface  of 
iron,  may  blacken  the  whole  prcduct.  The  amount  of  gallic  acid 
obtained  from  galls  is  about  20  per  cent. 

The  ferment  inducing  the  change  of  tannic  into  gallic  acid  is  identical 
with  jM'ctase  ;  emulsin,  yeast,  albumen,  and  legnmiu  are  without  action, 
on  the  contrary  they  retard  the  influence  of  pectase.  Tanm'n,  according 
to  the  latest  investigations,  is  considered  to  be  an  anhydride  of  gallic 
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af'id,  the  same  as  we  speak  of  the  oxides  and  the  anhydrides  of  pluxs- 
j)hori(',  nitric,  and  snlphuric  acids;  in  other  words,  it  is  detrallic  acid. 
The  change  into  gallic  acid  is  represented  by  the  following  fjrniula : 

CuHioOg+H.^o  =  (C^HgOaJ,, : 

The  same  decomposition  of  tannic  acid  is  induced  by  the  influence  of 
•diluted  sulphuric  acid,  and  the  process  for  obtaining  gallic  acid  can  be 
materially  shortened  if,  instead  of  exposure  to  the  atmosphere,  galls  or 
tannin  are  treated  with  dilute  sulphuric  acid  at  the  boiling  point.  Other- 
wise the  process  remains  the  same  as  above  given. 

Gallic  acid  is  soluble  iii  cold  water  in  about  the  proportion  of  4  grains 
to  the  ounce.  Its  salts  with  the  alkalies  and  alkaline  earths  are  crvstal- 
lizable ;  at  a  boiling  temperature,  sesquisalts  of  iron  are  decomposed 
by  being  reduced  to  protosalts,  carbonic  acid  being  given  oflF  at  the  same 
time. 

lu  common  with  tannin,  it  is  usually  given  in  pills,  and  used  exter- 
nally in  ointments  or  solution.  It  is  likewise  used  in  haii-  dyes,  an 
ammoniacal  solution  of  nitrate  of  silver  being  aftenvards  employed  to 
produce  the  color. 

Pyrogallic  Acid. — CgHgOg  =  gallic  acid  C^HgOg — CO2. — The  best 
and  cheapest  method  for  ])repariug  it  is  from  the  dry  aqueoas  extract  of 
^alls  in  an  apparatus  suited  to  subliming  benzoic  acid,  heated  in  a  bath 
of  sand  or  chloride  of  zinc,  to  400°  F.,  and  towards  the  end  of  the 
process  a  little  higher  100  parts  of  dry  extract  yield  about  5  parts  })er- 
fectly  pure  pyrogallic  acid,  and  the  same  amount  of  impure,  to  bp  puri- 
fied by  another  sublimation.  By  dry  distillation  of  Chinese  galls  in 
small  retorts,  Liebig  obtained  a  liquid,  yielding,  on  evaporation,  15  per 
cent.  broM'u  ciystallized  pyrogallic  acid. 

White  laminae  or  needles  of  a  pearly  lustre,  soluble  in  2 J  parts  water 
at  55°  F.,  less  in  alcohol  and  ether ;  the  solutions  do  not  aifect  litnuis 
paper ;  its  taste  is  very  bitter  ;  fnsible  at  240°  F.,  boiling  at  about  400°, 
at  480°  it  is  blackened  and  converted  into  metagallic  acid.  Solution  of 
pyrogallic  acid,  if  dropped  into  milk  of  lime,  produces  a  characteristic 
red  coloration,  changing  to  brown.  Protosulphate  of  iron  produces  a 
bluish-black  color,  a  trace  of  sesquisalt  changes  it  to  a  dai'k  green. 
Sesquisalts  of  iron  color  a  solution  of  the  acid  red  ;  hydrated  sesquioxide 
-of  iron  and  a  pyrogallate  give  a  dark-blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great  sensitive- 
ness to  light  in  combination  with  silver,  and  for  dyeing  the  hair  brown 
and  black.     The  salts  are  more  soluble  than  the  gallates. 

7th  Group.     Acids  of  Animal  Origin. 

Two  acids  have  been  described  in  the  second  group,  which  for  a  long 
time  were  supposed  to  be  exclusively  of  animal  origin,  though  likewise 
formed  by  the  decomposition  of  certain  organic  compounds  of  vegetable 
products ;  modern  chemistry,  however,  has  established  the  fact  that 
formic  and  lactic  acids  are  both  produced  during  the  natural  healthful 
life  of  some  vegetable  organisms,  and  that  the  nettles,  for  instance,  owe 
their  poAverful  irritant  effect  to  the  same  acid  that  nature  has  provided 
for  the  defence  of  ants,  wasps,  and  bees. 
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Vegetable  ucitls,  t(i  the  exeliLsion  <»f'  hut  a  few  conijimiiuls  wliich  from 
their  eheiniral  behavior  may  he  elasseil  with  tlie  aeids,  arc  destitute  of 
nltroiren  ;  the  aeiils  arraii<re(l  in  this  Ln'oiip  all  contain  nitrot^en,  one  also 
sulj)hur,  and  arc  produeed  by  the  funetinns  (»f  some  of  the  most  iiujior- 
tant  origans  of  tiie  animal  eeonomy ;  they  com |)rise  the  acids  found  in 
the  muscles,  (X'currinu;  in  the  urine,  and  l)ein«r  the  active  constituents  of 
bile.  None  of  tiiem  have  been  used  in  medicine  in  a  free  state;  the 
im[)ure  soda  s;dt  of  one  of  the  biliary  acids,  however,  has  been  some- 
Avhat  em[)loyed  as  a  snl)stitute  for  inspissated  bile,and  othei*s  may  probably 
be  found  useful  if  attention  is  drawn  to  them. 


Syllabus  of  Animal  Acids. 

Inosinic  acid,  C5ll8N./)6.  In  the  juice  of  the  meat  of  most  animals  and  ingretlient  of 
ciilinarv  and  dietetic  jji-epaialions  of  meat ;  strong  acid,  agreeable  taste  of  broth, 
<k'ci'mj)osed  by  boiling;  precipitatetl  by  alcohol  in  crystalline  floccules  ;  insoluble  in 
ether. 

Uric  or  lithic  acid,  €'5X4X1^03.  Free  and  combined  in  tlie  urine  of  biitls,  reptiles,  some 
molluscs  and  insects;  in  tlie  urinary  sediment  and  calculi  of  man  and  quatlriii)eds; 
white  silky  scalesor  needles  ;  soluble  in  14,000  parts  cold  and  1800  parts  bijiliu"^  water, 
insoluble  in  alcohol  and  ether.  Evaporated  wit  li  diluted  HNOg,  and  Nll4ll()  added, 
forms  iiiiircride.     Salts  luostly  insoluble  or  sparinirly  solul)le. 

Ilippuric  acid,  CgllyXOg.  In  the  urine  of  man  and  herbivorous  animals,  increased  by 
partaking  of  Ijenzyle  (tolylei  compounds.  Colorless  prisms  or  needles;  taste  bitter- 
isli  acid ;  soluble  in  alcohol,  in  400  parts  cold  water,  less  in  ether.  Salts  mostly 
soluble  in  Iwilinur  alcohol  and  boiling  water;  the  alkaline  salts  soluble  in  the  cold. 

C'holic  or  glycocholic  acid,  ^  ")4H4„05.  As  soda  salt  in  the  bile  of  most  animals.  Thin 
white  needles  ;  taste  sweetish  and  bitter;  very  easily  soluble  in  alcohol,  less  in  ether, 
witli  dilliculty  in  water;  salts  soluble  in  alcohol. 

Hyocholic  acid,  C".,sH4o04.  Combined  with  swla,  potassa,  and  ammonia  in  the  bile  of 
the  hog.  Colorless,  amorphous,  fuses  in  boiling  water ;  little  soluble  in  water,  readily 
in  alcohol,  insoluble  in  ether;  alkaline  salts  soluble  in  alcohol  and  water,  not  in 
ether,  sejjarated  frmn  its  solutions  by  XaCl. 

Sulphodiolic,  taurocholic,  or  choleinic  acid,  C2eH45NS07.  In  small  quantity  in  the  bile 
o£  the  ox  and  other  animals.  Kesinons,  soluble  in  little  water,  turbid  by  more : 
solution  dissolves  fat.s,  fatty  acids,  and  cholesterin.  Alkaline  salts,  soluble  in  alcohol 
and  water,  crystallize  in  contact  with  ether. 

Innsinic  Acitl. — The  mother-li<|Uor  of  the  preparation  of  creatine  is 
])reeij>itated  by  alcohol,  the  crystals  in  hot  solution  are  decomposnl  by 
chloride  of  I)ariuni ;  the  ciystallizing  inosinate  of  bar\'i:a  decompose<l  by 
8idi)iiiu-ic  acid,  and  the  concentrated  solution  of  inosiuic  acid  }>recipitateil 
by  alcohol. 

/V/c  acid  is  readily  prepared  from  <riitm<»,  by  exhausting-  it  tirst 
■svith  water,  then  treatin«^  with  potassa,  precipittitino^  by  cldoride  of 
r.ilciinn,  and  the  iiltrate  by  muriatic  acid ;  the  precipitatetl  acid  is  t(>  l)e 
])uriHed. 

The  (piantity  of  uric  acid  in  urine  is  determined  by  pr('('i])itatinij:  this 
li<[uid  ^sith  an  acid;  if  no  albumen  is  present,  nniriatic  acid  will  answer, 
otherwise  acetic,  or,  l)etter,  ])hosphoric  acid  is  to  be  used  ;  the  liipiid 
retains  of  uric  acid  only  .009  ])er  cent,  of  its  W'eii;ht,  which  loss  is 
usunlly  made  u|>  by  the  ])rccipitation  of  colorinu'  matter. 

Jlij/fjiiric  Acid. — Gregory's  process  for  obuiinino;  it  is  as  follows :  Tlie 
fresh  urine  of  cows  or  horses  is  mixed  with  milk  of  lime  in  excess,  boiled, 
stniine<l,  and  evaporated  to  J  its  original  measure ;  it  is  then  supei*sjituratal 
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with  nniriatic  acid,  and  the  crystallized  acid  purified  by  again  combiuing 
it  with  lime  and  decomposing  with  muriatic  acid. 

The  urine  of  cows  contains  1,3,  of  horses  .38  per  cent,  of  hippuric 
acid ;  in  putrefied  urine  it  is  changed  to  benzoic  acid.  Boiled  with 
•dilute  acids  or  alkalies,  it  splits  into  benzoic  acid,  C,HgO.,,  and  glycocoll, 

Gh/cocoH,  (/lycin,  or  amido-acetie  acid,  C2H5NO2,  is  formed  by  the 
action  of  8ul]>hnric  acid  or  potassa  upon  gelatine,  and  is  found  in 
hippuric  and  the  nitrogenated  biliary  acids.  It  occurs  in  colorless  hard 
crystals,  soluble  in  4.3  parts  cold  water  and  in  boiling  diluted  alcohol, 
lias  a  faint  acid  reaction,  no  odor,  and  a  sweet  saccliarine  taste ;  heated 
with  a  concentrated  alkali,  it  assumes  a  bright  fire-red  color  and 
decomposes. 

Bile  is  separated  by  the  liver;  it  is  a  liquid  containing  about  90  per 
cent,  water,  has  a  strongly  bitter  taste  and  a  yello^vish  or  brownish- 
green  (;o]or,  and  a  neutral  or  faint  alkaline  reaction.  Its  consistence  is 
due  to  mucus,  its  coloring  matters  produce  iridescence  with  nitric  acid 
and  its  acids,  and  their  acid  derivatives  yield  a  purple  coloration  with 
^ugar  and  sulphuric  acid.  We  owe  most  of  our  present  knoAvledge  of 
the  constituents  of  bile  to  the  researches  of  Prof.  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile  with 
acetate  of  lead,  washing  the  precipitate  with  hot  alcohol,  and  decom- 
posing the  residue  by  sulphuretted  hydrogen ;  cholic  acid  is  thus 
obtained.  TanrochoUc  acid  is  precipitated  by  subacetate  of  lead  from 
the  mother-liquor  filtered  from  the  above  precipitate  by  sugar  of  lead. 
Hyocholic  acid  is  with  less  trouble  obtained  by  separating  its  soda  salt 
with  table  salt,  purifying  by  alcohol,  and  decomposing  by  sulphuric 
acid. 

Impure  cholafe  of  soda,  bilin  of  Berzelius,  has  been  proposed  as  a 
■substitute  for  ox-gall  in  doses  varying  from  5  to  1 5  grains  3  or  4  times 
daily.  It  is  easily  prepared  by  evaporating  fresh  ox-gall  to  one-half, 
precipitating  slimy  and  coloring  matter  by  alcohol,  treating  the  filtrate 
with  animal  charcoal,  evaporating  and  washing  with  ether. 

The  acids  are  copulated  compounds,  and  split  on  treatment  Avith  boil- 
dnff  dilute  acids  or  alkalies  into  their  constituents  as  follows : 


'O 


Cholic  acid,  Q.,^\^ff>\^'ii^O  =  Cholalic  acid  -f-  Glycocoll. 

ITyocliolic  acid,     C'25ll4or)4-i-H20  =  Hyocholalic  acid  -\-  Glycocoll. 
Taurocholic  acid,  C26II45NSO7+H2O  =  Cholalic  acid  +  Taurin. 

Taurin  or  bilasparar/in,  C2H7NSO3,  crystallizes  in  large  colorless 
prisms  of  a  cooling  taste ;  soluble  in  1 6  parts  cold  water,  little  in  alco- 
hol ;  it  is  one  of  the  most  stable  compounds,  not  being  decomposed  by 
•concentrated  sulphuric  and  nitric  acids. 

When  the  biliary  acids  are  oxidized  by  nitric  acid,  one  of  the  pro- 
ducts is  choksteric  acid,  CgHioO-,  which  is  likeAvnse  obtained  by  the  same 
process  from 

Cholcsterin,  Cj^.H^^HjO,  which  is  met  wdth  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile,  particularly  in  the  biliary  stones, 
in  the  nerves,  brain,  blood,  yelk,  pus,  and  other  morbid  excretions.  It 
forms  white  shining  scales,  is  inodorous  and  tasteless;  insoluble  in  water, 
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dilute  ai'uls  and  alUaliis,  hut  solnhlr  in  alcohol,  ether,  and  solutions  of 
soiip  and  the  Mliary  acids.  To  detect  it  when  j>reseut  in  small  ]>ro|)or- 
tions,  and  particularly  when  associated  with  fats,  is  not  witiiout  dith- 
culty  ;  in  tlu'  latter  case  tlu'  I'oi-mation  ol'  a  lead  soap  and  its  exhaustiou 
bv  other  or  l)oilin<r  alcohol  are  advisahle. 


8th  (Jhoi'p.     Acids  i'KI{taint\(;  to  ('oix)iiin<;  Matters, 

The  or<»;anic  coloring::  matters  are  chemical  compounds,  the  chai-acter 
of  which  is  not  ch'arly  ascert;uned,  except  in  a  few  instances.  All  those 
substances  which  in  their  dry  state  or  in  solution  are  remarkable  for 
decidal  coloration  may  be  called  coloring  })rinciples;  sanguinarina  and 
hydrastia  have  been  thus  classified  ;  they  are,  however,  alkaloids,  and 
will  l)e  treated  of  in  their  proper  place.  Of  the  colorinu'  matt(Ts  in 
the  followinti;  lists,  many  of  tliose  ])laced  in  division  <i  have  acid  j)rop- 
erties  so  decided  as  to  expel  carbonic  acid;  the  acid  pro[)erties  of  othei-s 
are  not  so  easily  recognized,  as  they  frequently  dissolve  in  acids  and 
alkalies  with  diiferent  colors,  and  in  such  solutions  are  readily  alfected 
by  atmospheric  oxygen,  particularly  at  high  tem])eratures.  J>ut  as  far 
as  the  latter  jjroperty  is  concerned,  they  arc  not  the  only  acids  changed 
in  this  way;  the  whole  group  of  tannins  and  their  derivatives  are 
equally  unstable,  and  probably  even  more  so  than  many  coloring 
acids. 

Most  of  tiiosc  which  follow  ar(!  j)recipitated  by  acetate  or  subacetate 
of  lead,  and  may  be  obtained  in  a  free  state  by  deconqiosing  such  pre- 
cipitates, diifiLsed  in  alcohol,  by  sulj)huric  acid  or  sulphuretted  hydrogen. 
Comj)ouiids  may  be  formed  with  alumina,  if  their  mixture  with  a  solu- 
tion ol"  alum  is  precij)itated  by  anunonia  ;  such  colored  precii)itates  are 
called  laki'i<. 

(a)  Ackh  Jrotii  Phccno<jamiG  Plants. 

Cnrthumic  acid,  C^^HjqO.,  cnrlhmnin.     In  Carthamns  tiiutorius;    ainorphons;    carmine 

red,  with  a  green  metallic  Instre ;  little  sohihlc  in  water;  sohiMe  in  alcohol. 
Carthaxanthic  acid,  ^'..41130^)15.     Yellow  extract;  soluble  in  water;  brown  in  contact  with 

air. 
Croric  (icld,  < 'jgl  ti3<  ^n-  p'lliichroitc.     In  satlron,  and  in  the  tVnit  of  fJardenia  granditlnni; 

brilliantly  red;  by  !IN( ).,  green,  by  Ii._,S(  )^  indigo-lilue  (tests  for  satin  (til ;  solnble  in 

water,  more  in  alkalies,  by  hot  dihited  acids  split  into  rrncrtin,  < '.^^H.^O,,,  and  sugar. 
BoUlerif  acid,  ^\^lly„()■^,  rotllirin.     In  the  liairy  covering  of  the  fruit  of  Kottlera  tiiic- 

toria;  brilliant  yellow  crystals;  red  l)y  alkalies. 
Chryso'pluutic  acid,  ('io^li^\\-     In  semui.  rhul)arb,  etc.;   boracic  acid  docs  not  turn  it 

brown.     (See  also  Rhamnln.) 
Xdnlhuvlinmnic  arid,  C.,3lI.j^O,4.      In  thi'  fiMiii  of  Khaiuinis  tinctoria  ;  crystalline:  readily 

solni(le  in  water  and  hot  alcohol;  insohil)le  in  ether;   by  boiling   with  dilntc  acids 

yieULs  rhamnetin,  <  •.-jHio^^io.  fi'i^l  sugar.     (See  Qiurcitrir  Acid.) 
Rliuniiiorniithic  arid,  ('y^\li.,(\^,/rangulin.     In  the  root  and  bark  of  Hhaminis  frangula  ; 

lemon-yellow  crystalline  ])Owder;  insohdde  in  water  and  ether;  soluide  in  IbO  p:irt.s 

hot  alc((liol ;   in  II.jS< ),  with  a  rul)y,  in  alkalies  with  a  |>iii-ple  color. 

Jj'Hiii  or  Cliinene  i/rccn  is  the  .VljOs  compound  of  Khanmiis  chloro|)horns  and  utilis. 
Sap  f/reen  is  prei)ared  from  the  uiiri])e  berries  of  Khannms  catliartic  a. 
Gent ixic  arid,  ^\ii\oOw     I"  gentian   root.     Yellow   needles;    not   bitter;   solui)le  in 

aler)hol. 
Sanlalic  arid,  Cf^M^^Or^,  sfiiilalin.     In  red  sainiders,  Santaluin  rubruiu  ;  microscopic  red 

crystals;  nearly  insoluble  in  water;  purjile  by  alkalies. 
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Ruberythric  acid,  ('snlW).^.  In  madder,  tlie  root  of  Riihia  tinctoriiiii ;  yellow  prisni.s; 
soluble  in  hot  water,  alcohol,  anil  ether;  with  Al^Os  a  brif^ht  red  lake;  is  a  glu<'o- 
side  ;  yields  Alizarin,  lizaric  acid,  C^HgC )«.  Siibliined  in  oran<re-colf)red  prisms ;  frc^ni 
solutions,  in  brownish-yellow  prisms  with  4II2O;  with  alkalies  purple,  with  lime 
and  baryta  blue. 

Oxylizaric  acid,  C9H60;<-i-H20,  purpurin.  From  madder  by  fermentation ;  red  or  oranye 
needles;  with  alkalies  cherry-red,  with  lime  and  baryta  purple  precipitates. 

Anchusic  acid,  CgjH^,/ )«.  In  anchusa,  alkanet  root.  Deep  red ;  insoluble  in  water ; 
the  salts  purple  or  blue,  bleached  by  liglit. 

Brazi/ic  ariil,  {'.^.lif^O^^,  braziliu.  In  Brazil  wood.  Yellowish-red  prisms;  soluble  in 
alcohol,  ether,  and  water ;  by  alkalies  purple. 

Bixic  acid  {?).  In  annatto  from  Bixa  orellana;  red,  resinous;  soluble  reddish-yellow 
in  alkalies ;  indigo-blue  in  HjSO^. 

Carotic  (?),  <'i8H.240,  Carotin.  Copper-red,  microscopic  crystals;  no  odor  or  taste;  In- 
soluble in  water  and  ether,  slightly  in  alcohol ;  soluble  in  fixed  and  es.sential  oils; 
blue  l)y  11^8(^4  and  H2SO3. 

Quercitric,  or  Rutinic  acid,  (J^llss^Jio-  ■'^  quercitron  bark,  Euta  graveolens,  (.'a])i)aris, 
^■Esculus,  Fagopyrum,  and  Ilumulus;  crystalline,  chrome-yellow,  bitterish;  soluble 
in  alcohol  and  alkalies,  less  in  water,  little  in  ether;  as  found  in  the  difierent  jdants, 
it  is  quercetin  with  various  })roporlions  of  the  cai'bohydrate,  C'l^HisOj^. 

Qncrcelin,  C.,-;lliiiOu-  Crj-stalline  yellow;  by  FcjClg  green;  proljably  identical  with 
rhamnetin  and  tiie  following. 

Luteolic  acid,  CjoHj^Og  (?),  hifeolin.  In  French  weld  from  Reseda  luteola.  Vellow 
needles  by  sublimation ;  nearly  insoluble  in  water. 

TInijic  acid,  ('i^HoJ^^Viy  thujin.  In  Thuja  occidentalis ;  lemon-yellow,  astringent;  solu- 
ble in  hot  water  and  alcohol;  green  by  Fe^Clj;  it  splits  into  glucose  and  thujetin, 
(.'jgllH^^ie ;  it**  alcoholic  solution  by  Fe.^Olg  inky,  by  alkalies  green. 

Mmixfoiftic  acid,  C40H22O10,  Mangostin.  In  the  rind  of  Garcinia  Mangostana,  golden- 
yellow  scales;  tasteles.s;  insoluble  in  water,  soluble  in  alcohol,  ether,  and  alkalies; 
l)y  IINOs  oxalic  acid. 

Gariiboyic  acid,  ('20^123^*4-  ^"^  gamboge,  amorphous  yellow;  soluble  red  in  NHHO  and 
yellow  in  alcohol ;  precipitated  by  concentrated  solutions  of  alkaline  salts,  Ijut  the 
precipitate  soluble  in  pure  Avater. 

Pipizaic  acid,  CgoHjoOe.  In  pipizateo  root,  a  Mexican  cathartic;  readily  soluble  in 
absolute  alcohol  and  ether;  its  alkaline  salts  purple  and  easily  soluble  in  alcohol, 
ether,  and  water. 

Scoparic  acid,  C21IT22O1,),  scoparin.  In  Spartiuni  scoparium ;  light  j-ellow  crystals; 
tasteless,  inotlorous;  soluble  in  alcohol;  easily  in  alkalies  and  concentrated  acids; 
l)y  CaClj  dark -green ;  precipitates  by  PbO  salts. 

lliranthic  acid,  C17H22O11.  In  the  leaves  of  Ilex  aquifoliuni ;  straw-yellow  needles; 
soluble  in  hot  water  and  alcohol,  insoluble  in  ether;  with  I'bO  yellow  lakes. 

HiBmutoxylic  acid,  ^i^^^u'^ci  hcmmto-rylin.  In  logwood,  from  Hfematoxylon  ("ampechi- 
anum.  Yellow  prisms;  taste  of  liquorice;  little  soluble  in  water;  by  moisture  and 
alkalies  converted  into  Hoeniatein,  ('3>Hio<)io;  dark-green  metallic  lustre;  with  ba.ses 
red,  violet,  or  blue. 

Curcumic  acid  (?),  cureurnin.  In  turmeric.  Curcuma  longa ;  yellow  crystals;  slightly 
soluble  in  water ;  soluble  in  alcohol  and  ether,  very  soluble  in  benzol ;  does  not  sub- 
lime; begins  to  melt  at  165°  C. ;  solutions  are  very  fluorescent;  brown  with  alkalies. 

(h)  Acids  from  Cryptof/amic  Plants. 

The  uatural  chromogenic  aciVls  form  various  species  of  the  genera 
Lichen,  Xariolaria,  Lecanora,  Rosella,  Gyroj)liora,  etc.,  are  copulated 
compounds,  colorless,  or  but  slightly  colored,  and  yield  by  boiling  with 
water,  alcohol,  or  alkalies,  orseUic  acid,  C^HgO^  and  anothei*  acid  or 
neutral  compound  which  is  usually  likewise  copulated.  The  former  is, 
1  by  continuing  the  process,  convert!^  into  orcinr,  C7HJ.O2,  which  by 
'  ammonia,  moisture,  and  oxygen  yields  the  coloring  matter  orceine, 
C-HyXOg  (orceic  acid),  M-hich,  with  ammonia,  furnishes  a  deep  red, 
w  ith  alkalies  a  violet  or  purple  solution  ;  this  is  the  coloring  principle 
of  cudbear  and  archil. 
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Krviliric  acifl,  (\.nTT../^io-  l'r<)in  KihivII:!  tiix-toriii ;  yiilds  ('jf^IIgOg,  and  crvthrin, 
O.^II.,.X>i„,  wliitli  again  yields  '-'isHh^'s-  I'esitics  JCrytliroiiiaimito. 

Alpliaonscllif  acid,  C^Iig04.     From  a  vaiicly  of  tlie  same. 

Hetaorsellic  arid.  ( 'gHmO.j.     Frum  anotluT  variety. 

Kvornii'  acid,  ('i^IIigO-.     From  Fvernia  priniaslri. 

(iyrnphoric  acid,  C'jgHts^^s-  I'roni  Clyroplioru  pustulata  ;  intermediate  product  nn- 
i<nii\vn. 

Jjfiitii.s  is  ohtaincd  iVoiii  Iccniioni  tartarica  aiul  some  other  licliens  l)y 
a  different  proces.s;  its  coloring  prineijiles  are  probably  derivatives  of 
oreine,  or,  as  Kane  believes,  of  roeeellin.  The  followinj;  have  been 
distiiiuuislied  ;  all  are  amorphous  and  little  soluble  in  water,  and  yield 
laUes  of  bine  or  pnr|)le  coLh';  the  fornndas  arc  those  of  Kane. 

Azo/itmin,  C(,H,uN()-;  dcej)  brown-red,  soluble  in  alkalies  with  blue 
color. 

iSpamoritmin,  light  red,  insoluble  in  alcohol  and  ether,  soluble  in  al- 
kalies l)lue. 

Jiri/thro/ifmin,  C^r.^ooOg,  light  red,  easily  soluble  in  alcohol,  not  in 
ether.     The  hot  solution  deposits  it  in  soft  deep-red  granules. 

A)'ift/n'olcin,  CisHooO^,  semiliquid  ;  easily  soluble  in  alcohol  and  ether 
with  ilark-red  color,  in  annnonia  purple. 

(c)  Azotized  Vegetable  Coloring  MntterH. 

There  are  but  2  of  this  division,  which  have  not  the  least  relation  to 
each  other ;  moreover,  one  is  a  complex  body  never  obtained  in  a  state 
of  purity. 

Indigoijen,  CglTgNO.     In  the  juice  of  variou.s  i)]ants  yielding  indijjo. 
Chlorophyll,  C9lIyN04.     The  green  coloring  matter  of  leave.'^  and  herhs. 

ImVigogcn,  or  Indigo  vlriie,  is  contained  in  the  juice  of  plants  yield- 
ing indigo  in  a  state  of  combination  with  alkalies;  owing  to  its  prone- 
ness  to  oxidation,  it  is  difficult  to  be  obtained  in  a  state  of  })urity. 
Diu'ing  the  process  of  fermentation  of  the  leaves,  it  is  oxidized  and 
converted  into  indigo  blue,  other  matters  being  separated  at  tlie  same 
time,  the  whole  constituting  commercial  indigo. 

The  coloring  principle  upon  which  the  value  of  indigo  depends  has 
been  named 

Indigotin,  CgH^XO ;  aniorj)li()us,  subliming  in  hexagonal  prisms,  deep 
blue  with  a  tinge  of  purple,  tasteless  and  inodorous;  insoluble  in  nearly 
all  solvents;  yields  by  dry  distillation  anilina,  XIIgjITCV,  and  empyreii- 
matic  oils. 

Indigo  has  been  used  in  epilepsy,  taken  internally  ;  a  portion  is  foimd 
in  urine  which  deposits  occasionally  a  blue  pigment,  urocyanin,  M'hich 
is  at  least  frcfpiently  identical  with  indigotin.  The  blue  coloring  mat- 
ter of  some  milk  aj)i)ears  to  be  sometimes  the  same  pigment,  and  may 
then  be  derived  from  plants  containing  indigogen. 

If  indigo  is  exhausted  with  sidphm'ic  acid,  the  solution  treated  with 
«'oiicentratcd  solution  of  acetate  of  potassimn,  the  pre('i]>itatc  wa-lied 
with  the  same  solution  to  remove  K^SO,,  and  iinally  with  alcohol  to 
extract  KAc,  the  residue  is 

ludigos'id^yhote,  Sulphoca'rulafe  of  jtofnxMiitm,  or  indigocarmirw  in  a 
]>ure  state.     Schnack  calls  the   indigo-white  indican,  CiflHaaNO,,, ;    it 
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sj)lits  by  cold  acids  into  infJigo-bluc,  C^YL^^O,  and  indirjludn,  CgHj^Og. 
Thi'ough  vai-ious  influences  a  number  of  different  coloring  matters  con- 
tained in  the  commercial  indigo  and  other  compounds  are  formed ; 
among  the  latter  are  carbonic,  formic,  acetic,  and  propionic  acids. 

Chlorophj/Il  occui'S  in  the  green  parts  of  plants  in  the  form  of  glob- 
ules or  granules  composed  of  a  green  membrane  and  semi-liquid 
matter,  enveloping  a  starch  granule  (Bohm),  or  it  is  a  transparent  color- 
less membrane,  containing  a  green  liquid  vnth  some  minute  granules. 
It  is  always  accompanied  by  protein  and  waxy  matters,  and  the  true 
coloring  principle  is  present  only  in  very  minute  quantity,  which  ren- 
ders its  separation  very  difficult.  Its  chemical  relations  are,  therefore, 
still  soracAvhat  uncertain. 

Fremy  supposes  it  to  consist  of  jJiyUoxanthin  nud  jjhyllocyanin,  which, 
being  mixed  in  different  proportions,  furnish  the  different  shades  of 
green  in  leaves ;  the  latter  is  wanting  in  the  yellow  autumnal  foliage. 

The  yellow  {xantliophyU)  and  red  (er-yihrophyir)  coloring  matters  of 
the  leaves  in  autumn  are  products  of  decomposition  of  the  chlorophyll ; 
Wittstein  and  Ferrein  suppose  both  to  be  weak  tannins.  (See  Cisso 
and  XanthotanniG  Acid.) 

Xanthein  and  eyanhi  are  said  to  be  the  yellow  and  blue  principles 
furnishing  all  the  innumerable  shades  of  the  yellow,  blue,  green,  and 
red  colors,  which  we  admire  in  the  petals  of  flowers ;  they  are  then  in 
combination  with  one  another,  with  various  alkalies  and  acids.  It  has, 
however,  been  proved  that  the  flowers  of  Reseda  luteola,  Capparis 
spinosa,  and  Aesculus  hippocastanum  contain  quercitrin,  and  Hlasiwetz 
suggests  that  other  than  yellow  colors  may  be  due  to  the  same  glucoside 
or  some  derivative.     (See  Amer.  Jour.  Pharm.,  1860,  p.  222.) 

(d)  Ternary  Animal  Coloring  Mattet^s. 

Carmic  acid,  C,4H,408.  In  cochineal,  and  proliably  in  the  flowers  of  Monarda  didyma, 
and  identical  with  rufimaric  acid,  as  by  dry  distillation  oxyphenic  acid  is  obtained ; 
brownish-purple,  friable,  freely  soluble  in  water  and  alcohol,  sparingly  ip  etlier. 

Euxantliic  or  Pnrreeic  acid,  HCjiHi-HO,!.  In  purree,  an  East  Indian  pigment  from 
the  urine  of  camels  after  they  have  eaten  the  fruits  of  Mangostana  mangifera  ;  yel- 
low shining  prisms;  soluble  in  Ijoiling  water,  more  in  hot  alcohol  and  ether;  inodor* 
ous,  bitter  sweetish  taste ;  salts  yellow,  crystalline,  or  gelatinous. 

(e)  Azotized  Animal  Coloring  Matters. 

Htematin  or  Hsematosin,  C44H44Ng06Fe.  In  the  blood  of  all  vertebrate  animals; 
brownish-red ;  inodorous  and  tasteless ;  insoluble  in  alcohol,  water,  and  ether,  solu- 
ble in  acidulated  alcohol,  alkalies,  and  aqueous  solutions  of  the  salts  in  blood. 

Urerythrin  or  Urohsematin?  The  coloring  matter  of  human  urine;  dark-red;  insolu- 
ble in  water,  acids,  and  many  salts ;  soluble  in  alcohol,  ether,  chloroform,  and  warm 
frCvSh  urine. 

Bilifuscin,  C,gH2QN204.  The  brown  coloring  matter  of  bile  and  biliary'  concretions ; 
da^k-bro^v•n  with  olive-green  tinge ;  little  soluble  in  water,  more  in  alcohol  and 
alkalies. 

.  The  preparation  of  these  coloring  mattere  is  connected  with  many 
difficulties,  and  Ave  have  even  no  proof  that  they  can  be  separated  with- 
out decomposition  ;  moreover  it  is  likely  that  as  soon  as  they  are  sepa- 
rated from  the  organism,  they  commence  to  undergo  alterations  imder 
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the  influcnof  of  air  and   li^lit.     Tlic  lattor  two  of  the  above  syllalnia 
are  believed  to  he  derivatives  from  the  coloriiiir  niattt-r  of  the  hlocnl. 

IhiiKid'ui  (K-eui-s  naturally  to^retlier  with  iilohulin  lus  h;eiiiato-«;lol)ii- 
lin,  and  the  detection  of  blood  in  physiolojjjieid  and  forensic  analysis  is 
basetl  })artly  on  the  ])resence  of  the  latter,  partly  on  the  se]>aration  of 
the  former,  or  one  of  its  modifications,  or  the  rccdonition  (»f  the  iron. 
It  has  been  [)roposed  as  a  new  remeily  by  Prof.  Fabonrn,  of  Lyons, 
supposed  to  a.ssi.st  the  formation  of  blood-corpuscles,  antl  to  contain  10 
per  cent,  of  iron.  Pre])arcHl  by  thiekenin<>:  the  blood  with  an  inactive 
sidt,  subjectiui;  the  i-esultino;  ma^ma  to  pressure,  extractin^r  the  j)ress- 
cake  with  alcoiiol  containinjr  2  or  '.\  per  cent,  of  an  acid.  On  neutral- 
izini;  this  the  luematosin  separates  in  reddish  Hocks,  which  are  to  be 
washed  successively  with  wat(!r,  alcohol,  and  ether,  and  on  drying  may 
be  taken  in  powder  or  pill. 

Hamxitoidine  occurs  in  stagnant  bhxxl,  in  the  form  of  red  or  yellowish- 
red  crystids.  or  is  amorphous,  and  is  insoluble  in  water,  alcohol,  etlier, 
alkalies,  and  acids. 

Hcvin'm  may  be  prepared  from  a  minute  (juantity  of  old  or  fresh  blowl, 
by  dissolving  it  in  glacial  acetic  acid,  boiling  it  for  a  moment,  and  evap- 
orating a  few  dro[)s  upon  ghiss.  It  forms  red  or  brown  crystals,  and  is 
insoluble  in  A\ater,  alcohol,  ether,  and  chloroform,  but  soluble  in  potassa 
The  formation  of  these  microscopic  crystals  forms  now  one  of  the  prin- 
cipal tests  for  recognizing  blood. 

Heller  recognizes  blood  in  urine  by  boiling  it,  when  the  coagulated 
albumen  will  contain  all  the  luematin.  If  to  the  boiling  urine  some 
potassa  is  added,  the  albumen  is  dissolved,  a  bottle-green  color  is  pro- 
duced, and  the  earthy  phosphates  settle  with  a  Ijrownish  or  blood-red 
color,  showing  a  dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood 
spots  are  previously  dissolved  in  Avater,  in  alcohol  acidulated  with 
HgSO,,  or  in  a  solution  of  sul])hate  of  sodium,  when  they  are  treated 
as  before. 

Blood,  if  corj)Uscles  cannot  be  recognized,  shows  its  [)resencc  by  the 
odor  of  burning  fcMithers  when  heated  to  near  redness,  and  by  the  prt)- 
ductiou  of  Prussian  blue  when  heated  with  some  sotlium,  and  precipi- 
tating the  solution  bv  a  salt  of  Fe.,(3.,-}-  FeO.  (See  papei-s  on  the  subject 
in  Amcr.  Jovni.  Pltann.,  1857, 'p-  -^0 ;  l-'^Cl,  p.  439;  1802,  p.  :W1  ; 
and  Amcr.  Dnn/r/.  Ciroidar,  18()(),  p.  2()().) 

The  brown  and  yellow  />lfl(ij\i/  co/oriiif/  iiuiftcr.s  are  recognized  in  the 
alcoholic  alkaline  solution,  which  turns  green  on  the  addition  of  HCl, 
and  blue  by  the  addition  guttatim  of  HXO.,.  The  most  reliable  test  is 
the  change  of  color  which  is  produced  by  HNO3  containing  HXOg;  the 
color  passes  then  through  green,  blue,  violet,  retl  into  yellow. 
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CHAPTER    VIII. 

ON  THE  ORGANIC  ALKALIES  OR  ALKALOIDS. 

THE  whole  science  of  organic  chcjiiistry  is  comparatively  new,  the 
discovery  of  the  existence  of  the  vegetable  alkalies,  the  most 
important  class  of  organic  principles,  dating  back  only  to  1817,  when 
Serturner,  a  Grerman  apothecary,  announced  the  existence  of  morphia. 

The  study  of  all  classes  of  organic  b(xlies  has  since  progressed  rapidly, 
many  discoveries  have  been  announced,  which  have  been  subjected  to 
revision  and  been  superseded  by  othei's,  and  this  process  is  still  going 
on  ■  all  that  the  pharmacologists  can  expect  to  do  is  to  present  the  actual 
state  of  knowledge  upon  the  several  subjects  under  examination,  awaiting 
the  progress  of  analytical  and  synthetical  investigation  to  confirm  existing 
views,  or  to  present  others  more  in  accordance  with  the  requirements  of 
exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard  to  the 
alkaloids,  we  shall  follow  the  classification  indicated  by  nature  in  her 
nior[)hological  developments,  and  arrange  the  natural  alkaloids  as  the 
other  cUisses  of  organic  chemical  principles  upon  a  botanical  basis;  tlu)se 
of  animal  origin  and  th(jse  produced  by  artificial  prot-esses  being  grouj^ed 
separately. 

The  alkaloids,  as  a  class,  are  the  most  powerful  of  organic  principles, 
displaying  their  eflects  especially  on  the  nervous  system,  -which  they  so 
forcibly  impress  as  to  constitute  many  of  them  virulent  poisons;  a  few, 
however,  seem  nearly  destitute  of  active  properties.  They  all  contain 
nitrogen,  and,  by  destructive  distillation,  or,  by  heating  with  alkalies, 
evolve  ammonia ;  most  of  them  evince  their  alkalinity  by  restoring  the 
blue  color  to  reddened  litmus,  and  though  not  always  crv'stalline,  or  even 
solid,  they  combine  with  acids  to  form  definite  salts  which  are  crystalline; 
they  also,  like  the  alkalies  proper,  form  double  salts  with  bichloride  of 
platinum. 

^lost  of  the  alkaloids  are  sparingly  solul)le  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat ;  some  dissolve  in  ether,  fixed  and 
essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon,  amylic 
alcohol,  and  chloroform,  which  may  be  used  for  their  extraction.  They 
are  nearly  all  precipitated  from  solution,  whether  alcme  or  combined  as 
salts,  by  tannic  acid,  M'hich  is  hence,  Avhcn  taken  immediately,  one  of 
the  best  chemical  antidotes  for  them,  with  the  exception  of  those  solul)le 
in  water;  they  are  mostly  precipitated  by  alkalies,  in  an  excess  of  wliich 
many  are  redissolved. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  generally 
combined  with  peculiar  vegetable  acids.  Certain  natural  families  of 
plants  are  distinguished  by  containing  the  same  or  similar  alkaloids  in 
their  several  species,  while  in  other  instances  the  same  plant  contains  2 
or  more  different  alkaloids.    Opium  contaias  17,  St.  Ignatius's  bean  and 
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jiux  vomica  3,  sabaililla  and  veralruiu  .'^,  Mliile  tlic  different  species  of 
cinchona  are  known  to  contain  at  least  4. 

It  is  believed  tliat  every  really  jxjisonous  ]>lant  contains  an  alkaloid 
or  nentral  characteristic  principle.  It  Is  remarkable  that  the  develop- 
ment of  the  active  pi-inciple  is  freqnently  only  in  <.)ne  oro;an  of  the  j)lant, 
and  only  at  a  certain  period  of  its  gro\\ih. 

There  is  no  convenient  and  scientific  classification  of  the  oru;anie 
alkali(\<,  and  their  composition,  which  is  known,  at  least  empirically, 
aflbrds  no  cine  to  their  properties  and  relations;  indeed,  tlieir  separation 
from  some  of  the  class  of  peculiar  neutral  principles,  though  sanctioned 
by  a  well-known  chemical  distinction,  seems  forced  and  unnatural  when 
Ave  compare  their  physical  and  therapeutic  proi)erties,  and  iri  constantly 
overlooked  by  writers. 

Considering  the  recent  discovery  of  most  of  this  class,  it  might  be 
expected  that  a  uniform  system  of  nomenclature  would  obtain  in  regard 
to  them.  This,  however,  is  only  measurably  the  case;  they  are  most 
usually  named  from  the  generic  title  of  the  plants  from  which  first 
derived,  or  from  some  distinguishing  property;  but  by  many  they  are 
indiscriminately  tenuinated  by  in  or  ia.  This  practice  is  contrary  to 
the  rule  adopted  by  the  U.  S.  Pharmacopceia,  appropriating  to  the  neu- 
tral principles  the  former,  and  to  the  organic  alkalies  the  termination 
inc.  Even  the  officinal  alkaloids  are  constantly  misnamed  from  a  disre- 
gard to  this  rule.  In  converting  the  foreign  names  into  our  own  Latin- 
ized form,  some  discrepancies  ai'ise,  as  aconitine  and  aconitia,  applied 
to  the  same  substance. 

The  symbols  used  in  some  works  to  designate  this  class  of  princij)les 
are  omitted  in  this  as  interfering  with  the  convenience  of  its  mechanical 
execution.  In  these  symbols  the  first  letters  of  the  respective  names 
are  surmounted  by  a  -j-  sign,  to  designate  the  organic  alkali,  as  in  the 
case  of  acids  the  —  sign  is  employed.  A  sufficient  advantage  does  not 
seem  to  be  secured  by  the  use  of  this  abbreviated  method  to  com])ensate 
for  its  increased  complexity  and  the  liability  to  mistakes  on  the  part  of 
the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
hal)itudcs,  and  particularly  according  to  their  solubility  and  that  of  their 
native  combinations.  AVheu  the  native  salt  is  soluble  in  water,  as 
meconate  of  morphia,  and  the  organic  alkali  is  itself  insoluble,  there  is 
no  dilficulty  in  its  extraction;  the  simple  addition  of  a  strong  alkali  to 
the  infusion  of  tin;  vegetable  substance  neutralizes  the  organic  acid  with 
which  the  alkaloid  was  associated,  and  it  is  thrown  down  in  a  more  or 
less  pure  form.  It  more  frequently  happens  that  the  native  alkaloid 
salt  is  not  so  freely  soluble  in  water,  and  then  a  diluted  acid  is  emj)loyed 
for  its  extraction ;  so  that  its  salt  with  an  inorganic  acid  is  obtained,  and, 
this  being  decon)posed  by  an  alkali,  yields  the  pure  jirccipitated  alkaloid. 
In  a  large  number  of  cases,  however,  these  simple  methods  of  extraction 
are  quite  asele.ss,  and  complex  processes  are  necessarily  resorted  to. 
Some  of  these  are  founded  ujwn  the  alkaloid  being  separated  from  its 
associated  principles  bysubacetate  of  lead.  Some  ])rocesses direct  ether, 
benzine,  or  chloroform  as  the  solvent,  which  separates  the  alkaloids  from 
the  other  proximat<!  principles  present,  and  deposits  them  upon  evapora- 
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tion.     The  volatile  alkaloids  are,  of  course,  prepared  by  appropriate 
modifications  of  the  process  of  distillation. 

The  use  of  animal  cliarcoal  for  its  powerful  absorbent  properties,  and 
the  subsequent  extraction  of  the  alkaloid  by  apjiropriate  solvents,  is  a 
proce&s  sometimes  resorted  to  with  success. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a 
few  cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those 
in  use  are  prepared  almost  exclusively  on  a  large  scale  by  chemical 
manufacturers. 

Chemical  History. — The  study  of  the  native  organic  alkalies  has  not 
as  yet  revealed  their  actual  composition,  the  empirical  formulas  only 
being  ascertiiined  by  our  present  means  of  analysis.  From  tlieii'  behavior 
to  tests  we  know  that  they  have  a  certain  relation  to  ammonia,  and  it  is 
by  the  study  of  the  artificial  alkaloids  that  we  are  able  to  form  an  idea 
of  the  real  chemical  nature  of  the  whole  class. 

By  the  destructive  distillation  of  many  nitrogenated  substances,  com- 
pounds are  obtained  containing  nitrogen,  and  having  the  behavior  of 
alkaloids ;  they  are  closely  allied  to  ammonia.  This  base,  though  gen- 
erally classed  among  the  inorganic  compounds,  is,  in  fact,  merely  the  last 
stage  of  decomposition  of  organic  nitrogenated  bodies,  containing  only 
two  elements,  nitrogen  and  hydrogen.  Like  it,  the  compounds  referred 
to  have  strong  alkaline  properties,  in  some  instances  even  stronger  than 
ammonia,  and,  as  already  stated,  like  the  strong  inorganic  alkalies,  readily 
form  ciystallizable  double  salts  with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinit)^  for 
acids,  and  of  their  property  of  evolving  ammonia  when  heated  with 
caustic  potassa,  have  long  been  viewed  by  some  chemists,  especially 
Berzelius,  as  compounds  of  ammonia  M'ith  other  complex  bodies ;  since 
the  discovery  of  the  artificial  alkaloids,  and  the  investigations  into  their 
constitution,  this  view  has  been  somewhat  modified  so  as  to  consider 
them  as  ammonia,  in  the  composition  of  which  one  or  more  equivalents 
of  hydrogen  have  been  substituted  by  a  radical ;  and  since  this  view  of 
their  composition  has  gained  ground,  the  number  of  the  artificial  alka- 
loids has  been  largely  increased,  and  the  probability  has  been  shown  of 
its  further  increasing  to  a  surprising  extent. 

Among  the  inorganic  compounds,  even  some  metals  are  capable  of 
replacing  one  or  more  equivalents  of  hydrogen  in  ammonia  to  form 
bases,  as  in  the  well-known  instances  of  cuprum  ammoniatum  and 
hydrargyrum  ammoniatum  of  the  Pharmacopceia  ;  it  now  remains  to 
be  shown  how  the  elements  are  grouped  in  compounds  of  this  nature, 
and  which  of  the  atomic  elements  or  groups  may  be  substituted  for  the 
hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbo-hydrogens,  such 
as  methyle  CH3,  ethyle  C^H^,  propyle  C3H7,  butyde  C^Hg,  amyle  C^Hio, 
capryle  CgHig,  phenyle  (benzid)  CgH, ;  oxygenated  radicals  like  benzoyle 
C7H.O,  cumyle  CioHnO,  etc. ;  the  elements  forming  hydracids,  bromine, 
iodine,  chlorine,  cyanogen  ;  nitric  peroxide  NOg,  and  a  great  variety  of 
other  elements  and  groups. 

.    The  newly-formed  compounds  have  an  alkaline  character  as  long  as 
they  correspond  in  composition  with  ammonia.     As  a  general  rule,  the 
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coinpouiuls  with  the  nulitiils  of  tlio  hythiicids  Jiave  a  weaker  Iwisic 
chaiaeter,  whieh  beeoinc^^  less  decided  as  the  luinibor  of  equivalents  of 
these  radicals  is  increased  in  the  alkaloid  ;  with  8  etjnivalcnts  of  an  ele- 
ment of  the  hydracid  j^ruu]),  all  alkalinity  Is  lost ;  such  compounds, 
however,  do  not  correspond  with  ammonia  or  the  oxide  of  ammonium 
in  com})osition.  The  artificial  alkaloids,  after  combining  with  acids,  cor- 
respontl  closely  in  composition  w  ith  the  ammonia  sidLs. 

SericJi  of  Alkdloida  containing/  Phvnyk,  CgHj,  illustrating  the  foregoing. 

Phenvlainina  (anilina) CgH7N. 

Methylanilina C^H^N. 

Ethylaiiilina CgHuN. 

Diethylanilina C,oH,jN. 

Methvl-ethvlaniUna C,jH,3N.* 

Ohloranilina CgH.ClH.N. 

Bichluranilina CgH^Cl.^HjN. 

Trichloranilina C6H2Cl3H._,N. 

Bromanilina CgH^BrH^N. 

lodinanilina      . CgH^IHjN. 

Cvananilina C6H4CyH.,N.t 

Nitranilina QH.NO.H.N. 

But  it  is  not  only  the  hydrogen  of  NH3  which  can  be  replaced  by 
elements  or  compounds ;  even  the  nitrogen  may  thus  be  substituted  hy 
elements,  the  chemical  compounds  of  which  show  a  close  analogy  to  the 
corresponding  compounds  of  N.  Phosphorus,  areenic,  and  antimony 
form  with  3H  hydrurets,  analogc^us  in  composition  to  NH3,  but  without 
basic  character.  When  the  hydrogen  is  rcjilaced  by  any  of  the  alcohol 
radicals  methyle,  cthyle,  etc.,  the  compounds,  like  P( 02115)3,  are  weak 
bases,  and  combined  with  1  or  2,()  have  a  stronger  basic  character;  the 
corres})onding  nitrogen  compounds  NH3O  are  still  unknown.  Strong 
basic  properties  are  met  with  in  the  com])ounds  analogous  to  NH^O,  in 
which  4H  are  replaced  by  alcohol  radicals;  the  oxide  of  stibmethylium, 
8b(CIl3),0,  for  instance,  is  extremely  caustic,  decomposes  the  sidts  of 
ammonia  and  metallic  oxides  like  pota.ssa ;  its  salts  are  bitter,  not  poi- 
sonous, and  isomorplious  with  the  pota.^siura  salts. 

The  chemical  liehavior  of  all  the  organic  bases  is  closely  allied  to 
ammonia;  if  we  omit  tannic  acid,  which  is  not  ]n*ecipitated  by  NH3, 
but  yields  precipitates  insoluble  in  water,  not  only  with  the  vegetable 
alkalies,  but  also  with  most  neutral  principles  (see  Chapter  IX.),  there 
are  particidarly  5  reactions  characteristic  of  this  class : — 

1.  The  residue  of  the  treatment  of  uric  acid  Mith  nitric  acid  is  of  a 
reddish  color,  and  dissolves  in  ammonia  with  a  beautiful  j)urple,  forming 
murexid.  Precisely  similar  is  the  behavior  of  the  organic  alkaloids, 
though,  from  their  different  composition,  this  color  is  somewhat  altered ; 
nicotia  produces  the  purest  purple,  anilina  a  more  violet  color  (Schwar- 
zenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  alike.  Whether  free  or 
combined  with   an  acid,  all  alkaloids  of  the  combination  of  ammonia 

*  Similar  coinbinatioiis  are  formed  witli  aiiiyie,  butyle,  and  other  carbo-hydrogens. 
t  Chlorine,  bromine,  iodine,  etc.,  in  tlie  ]>roportion  of  2  atoms,  are  less  basic,  and  where 
3  atoms  enter  into  the  compound,  it  ceases  to  have  basic  properties. 
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are  precipitated  by  phospho^iolybdlc  acid  with  various  sliades  of  yellow, 
some  ])iilverulent,  some  flocculent,  some  volmniiious.     The  following 
exhibits  his  results  : — 
The  precipitate  is  : — 

Light-yelloiv  and  flocculent  with  morphine,  veratrine,  jervine,  aconitine, 
emetine,  atropine,  daturine,  ethylamine,  diethylamine,  triethylamine, 
methylamine,  dimethylamine,  trimethylamine,  and  aniline. 
Light-yellow  and  voluminous  with  caffeine,  theobromine,  conine,  nicotine. 
Light-yellow  and  'pulverulent  with  mercuramine. 

Yelloivisli-white  u.nd  flocculent  with  quinine  and  cinchonine. 

Yelloivish-white  and  voluminous  with  strychnine. 
Brotvnish-yellow  and  flocculent  with  narcotine  and  piperine. 
Brownish-yelloiv  and  voluminous  with  codeine. 

Ochre-yellow  andfloccident  with  brucine. 
Dirty-yellow  and  flocculent  with  berberine. 
Orange-yellow  and  flocculent  with  colchicine. 
Sulphar-ycllow  andfloccident  with  sinamine. 
Lemon-yellow  and  flocculent  with  quinoHne. 
Lemon-yeUoiv  and  jmlverident  with  solanine. 

3.  Another  very  important  test  for  the  discovery  of  the  alkaloids  is 
Scheibler's  phoapho-tungstate  of  sodium. 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  turigstate  of 
sodium,  and  has  been,  as  far  as  experiments  performed  on  dogs  are  reli- 
able, reconuiiended  as  an  antidote  to  poisonous  alkaloids,  with  which  an 
insoluble  compound  ls  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol, 
ether,  and  in  diluted  mineral  acids,  with  the  exception  of  phosphoric. 
Concentrated  nitric,  acetic,  tartaric,  citric,  and  oxalic  acids  dissolve  them 
on  boiling,  .separating  them  again  on  cooling ;  citric  acid,  however,  easily 
reduces  the  phospho-molybdic  acid.  Caustic  alkalies,  their  carbonates, 
borates,  phosphates,  tartrates,  and  acetates,  dissolve  the  precipitates, 
some  separating  again  the  organic  alkali.  The  oxides  of  the  earthy 
metals,  silver  and  lead,  and  their  carbonates  gradually  decompose  them, 
liberating  the  base.  .00007  gramme  of  strj'-chnia  in  one  cubic  centi- 
metre of  solution  is  veiy  plainly  precipitated.  A  solution  containing 
only  T?^(j'oo^  P^^^  ^^  stiychnia  is  rendered  opalescent. 

A.sparagin,  sinapolin,  m'ea,  hydrocyanic,  hippm-ic,  uric,  and  similar 
acids,  and  nitrogenous  bodies,  digitalin,  meconin,  and  similar  organic 
neutral  principles  are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test-liquid, 
■\vhich  is  prepared  by  adding  pentachloricle  of  antimony  to  j^hosphoric 
ii(!id ;  the  precipitates  are  usually  white  and  flocculent,  and  insoluble  in 
diluted  acids. 

5.  The  fifth  general  test  for  alkaloids  is  that  of  Prof.  F.  F.  Mayer, 
who  uses  iodo-hydrarr/yrate  of  potcmsimn,  or  rather  a  solution  of  corro- 
sive sublimate  in  iodide  of  potassium.  It  precipitates  ammonia  only  in 
the  presence  of  free  alkali,  but  the  vegetable  alkalies  are  precipitated 
from  neutral  alkaline  and  acid  solutions,  and  the  precipitates  are  solu- 
ble in  alcohol.  In  recommending  this  test  for  the  quantitative  deter- 
mination of  alkaloids  in  pharmaceutical  preparations.  Prof.  INIayer 
observes  that  aconitine  and  berberine  require,  for  complete  precipitation, 
1  equivalent ;  atropine,  strychnine,  brucine,  narcotine,  and  veratrine,  2; 
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morphine  and  couino,  3;  uk«tiue,  4 ;  and  the  cinchona  alkaloids,  6  ccjiiiv- 
alents  of  mercury.     (See  Proc.  Amer.  PluM-ia.  Am^oc,  18G2,  p.  2.')8.) 

For  chciiiico-lco-al  analyses,  Sinnoiisduin  ]>ropoyes  the  iollowing 
easy  Avay  ot"  detei'tinj;-  the  alkaloids.  Tiic  sul)stani-es  are  tre;ited  with 
water  strony-lv  acidulated  wiili  muriatic  acid  several  times  until  ex- 
hausted,  evaporated  at  about  90°  F.  to  a  thin  syru])v  consistence,  diluted 
with  water,  al'ter  standing,  liltered  ;  precipitated  by  ]>h()s]ili(vmolyl)dic 
acid  iu  (excess,  the  precipitate  washed  with  water  on  a  tiller,  acidulated 
with  nitric^  and  phos})lio-molybdic  acid,  mixed  with  hydrate  of  baryta 
to  alkaline  reaction,  and  heated  in  a  fla.sk  with  a  tube  attached  to  collect 
annnonia  and  other  volatile  bitses  in  nnu-iatic  acid.  The  residue  is 
treated  with  carbonic  acid,  evaj)orated,  exhausted  with  alcohol  and 
evaporated;  if  necessary,  recrystallized  to  purifv  the  bases. 

The  phospho-molybdic  acid  is  prepared  by  precipitating  molybdate 
of  ammonia  with  phos[)hate  of  sodium,  the  yellow  preci])itate  is  well 
washed  Avitli  water,  suspended  in  water,  and  dissolved  by  carbonate  of 
sodium,  evaporated  and  heated  to  expel  ammonia;  if  reduction  should 
take  place,  it  is  moistened  with  HNO3,  and  again  heated  to  redness ; 
the  mass  is  then  dissolved  in  warm  water  and  mixed  with  IINO3  to 
strong  acid  reaction,  and  diluted  to  10  times  the  weight  of  the  dry  s;dt; 
after  filtering  it  has  a  golden-yellow  color ;  it  must  be  preservetl  against 
amnion iacal  vapors. 

Besides  the  method  by  phosplio-molybdic  acid  as  above,  the  follow- 
ing older  method  of  testing  for  the  alkaloids,  first  proposed  by  St;is, 
has  been  more  frequently  tried  and  found  successful : 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong  alcohol 
and  a  little  tartaric  or  oxalic  acid,  and  heated  to  160°  to  165°  F.,  after 
cooling,  filtered,  washed  with  strong  alcohol,  and  the  li(pioi*s  eva})onited 
below  95°  over  sulphuric  acid  or  iu  a  current  of  air ;  the  remaining 
aqueous  liquid  is  passed  through  a  wx'tted  filter  to  separate  fats,  and 
again  evaporated  to  near  dryness ;  the  product  is  exhausted  with  cold 
95°  per  cent,  alcohol,  evaporated,  dissolved  in  very  little  water,  bii-arb. 
sodium  or  potassium  added  until  carbonic  acid  ceases  to  be  evolved,  and 
agitated  with  4  or  6  times  its  measure  of  rectified  ether  free  from  oil  of 
wine.  The  residue,  after  evaporation  of  some  of  the  ethereal  solution, 
shows  the  presence  of  either  a  liquid  or  solid  alkaloid.  If  the  former, 
the  ether  is  shaken  with  a  little  of  a  strong  solution  of  caustic  soda  or 
potassii,  decanted,  the  residue  washed  with  ether,  the  liquids  mixed  with 
a  little  diluted  H2SO4.  This  ether  then  contains  the  animal  substances, 
the  water,  the  salts  of  nicotine,  cimine,  and  ammonia  ;  sulphate  of  conine 
is  slightly  soluble  iu  ether.  The  aqueous  solution  is  decomposed  by 
potassa  and  agitated  with  ether,  the  ether  evaporated  s|)ontaneously  ;  to 
get  rid  of  all  traces  of  ammonia,  the  residue  is  placed  for  a  nionent  in 
vacuo  over  ILSO^.  Couineand  nicotine  may  be  ca.sily  distinguished  by 
their  odor ;  conine  is  insoluble,  nicotine  soluble  in  water.  In  water  mixed 
with  conine,  a  few  drops  of  chlorine  water  produce  a  white  precipitate. 

If  the  alkaloid  be  st»lld,  the  ethereal  solution  is  trcjited  with  soda  or 
potassa, decanted,  washed  with  nuich  ether,  evaporated,  dissolved  in  a  little 
alcohol,  evaporated,  dissolved  in  a  water  acidulated  with  HoSO^,  evaj)- 
oratcd  in  vacuo  or  over  sulphuric  acid,  treated  with  pure  carbonate  of 
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potassium,  tlicn  with  absolute  alcohol,  which,  on  evaporation,  yields  the 
alkaloid  crystallized.  If,  after  the  decomposition  by  an  alkali,  the  addi- 
tion of  ether  is  delayed,  morphine,  which  immediately  after  precipitation 
is  more  soluble,  becomes  crystalline,  and  ether  then  takes  up  but  traces 
of  it;  alcoholic  ether,  however,  takes  up  large  quantities  of  morphine. 
Otto  therefore  advises  to  add  more  soda  to  the  washed  (with  ether;  solu- 
tion to  prevent  crystallization  of  morphine,  then  add  muriate  of  ammo- 
nia, when,  on  evaporation,  all  morphine  will  crystallize  out. 

The  volatile  allvaloids,  besides  being  obtained  by  means  of  ether,  are 
obtained  by  distilling  the  aqueous  acid  solution  with  soda. 

Uslar  and  J.  Erdmann  obtain  the  alkaloids  in  a  nearly  pure  state,  by 
decomposing  tlie  aeid  infusion  with  an  alkali  and  shaking  with  amylic 
alcohol,  from  which  the  base  is  extracted  by  agitating  it  with  much 
water  acidulated  with  muriatic  acid.  This  method  is  recommended  for 
obtaining  these  bodies  for  forensic  purposes  or  from  the  plants  contain- 
ing them.     (See  Amcr.  Jour.  Phcvria.,  1862,  p.  354.) 

Meconic  Acid. — For  the  detection  of  opium,  it  is  not  necessaiy  to- 
isolate  the  organic  alkalies,  since  the  reaction  of  meconic  acid  with  ses- 
quichloride  of  iron  is  unmistakable  evidence  of  its  presence.  The  sub- 
stance is  treated  with  alcohol  and  a  few  drops  of  muriatic  acid,  evaj)- 
orated,  dissolved  in  water,  filtered,  boiled  with  excess  of  magnesia, 
filtered,  acidulated  with  mm'iatic  acid,  and  a  solution  of  sesquicliloride 
of  iron  added ;  a  deep  brown-red  coloration  wliich  is  not  affected  by 
terchloride  of  gold  indicates  the  presence  of  meconic  acid. 


1.  Syllabus  of  Natural  QuaterTiary  Alkaloids. 
Ranunadacece. 

A<»„i.„n,  Napellus.  {  ^^  J»'j?,^  „^  ,  p.  {  ^^^  ^''^,^^0,,. 

Delphinium  staphisagria.    Staphisagria,  U.  S.  P.  Delphinine,  Cj^HjjNOj. 

Delphinium  consolida.         Delphinium.  Staphisaine,  C,gH23NOj. 

XT    1      i-    ri        1      •  I  Hydrastis.  f  Hvdrastine.        ? 

Hydrastis  Canadensis.       |  ^^^^^^^  ^^^^   ^  ^  p  j  Berherine,  C,„H,,NO,. 

Hellebonis  niger.  Helleborus.  Helleborine.        ? 

Coptis  trifolia.  Coptis,  Gold  thread.  ") 

Coptis  Teeta.  Mahmira.  >  Berherine,  C2oH,7N04. 

Xanthorrhiza  apiifolia.        Xanthorrhiza  (Yellow  root),  j 

Menispermacea. 

Chondodendron  tomento-  \  p„_g; ,,„    tt  v  p  {  Cissampeline.    Identical  with 

sum.  J  ,      .  /  .     .  I      Berherine. 

Anamirta  cocculus.  Cocculus  Indicus.  Menispermine,  Ci8H24N20j. 

Coccnlus  palmatus.  Calumba,  U.  S.  P.  ") 

Coscinium  fenestratum.        Columbo  wood.  >  Berherine,  CjoHi^NO^. 

Menispermum  Canadejise.  Yellow  parilia.  J 

AnoTuicecp,. 
Codocline  polycarpa.  ►    Berherine. 

Berheridaefai. 

Berberis  vulgaris.  Barberry  root.  { ^^^^^^^  C^oH^^NO*. 

Jeffersonia  diphylla.  Twinleaf.  1  t?    v,    • 

Podophyllum  peltatum.       Podophyllum,  U.  S.  P.  j  ^eroerine. 
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Si/llabiiis  of  Natural  Qiiatenian/  Alhnhids — (Continued). 


Pafvivi'm/'ivF,. 
Papaver  somiiiferuui.  Opium,  U.  H.  P. 


Sangiiinaria  Canadensis 
Chelidonium  majus, 

Uhiucium  luteuiu. 


Sangiiinaria,  U-  S.  P. 
Celandine. 


Horn  poppy.   (The  lierb.) 
Fu.mai'iac&z. 

Corydalis    fabaoea,    bul-  "j 

bosa,     tuberosa,     and  [•  Turkey  corn,  etc. 

formosa. 
Furaaria  officinalis. 


Viola  odorata. 
Anciiieta  salutaris. 

Tlieobroma  cacao. 


Camellia  Thea. 


Paullinia  sorbilis. 


Fumatory. 

Violacem. 
Viola. 


Steradiacecc. 

Chocolate  nut. 

Ternstrcemixiceas. 

Chinese  tea. 

Sapindaceoe. 

Guarana. 
Rutacem. 

Pilocarpus  pennatifolius. 

Ilarniel  rue. 


Morphine,  ("i-HisNOjII/). 
NaiTotine,  ('.,.,1I..,N(),. 

codciiu',  c,sii,,,N()3ii,o. 

Tliobaine     (para  morphine), 


Na 


(■,9ll,,N()3. 


(•^1I.H>N()„ 


Pilocarpus. 

Peganum  harmala. 

XanthoxylumClavallerO  ^^^^  j^^j;^^      .^j,,    ^^^ 
culis.  J 

Aqujfoliaceoc. 
Ilex  Paraguayensis.  Paraguay  tea. 

Leguminosm. 
GeofTroya  .Tamaicensis.         .Jamaica  cabbage-tree  bark. 
Geoff'roya  Surinamensis.      Siiiiiiain  cabbage-tree  bark. 
Baptisia  tinctoria.  AVild  indigo. 

Physosligma  venenosum.     Physostigma,  U.  S.  P. 


aicL'iiie,  »  23' '29* 
Prictulomorphine  (Phor- 

minc),  Ci-H,9XU4. 
Papaverine,  ('.^„H.,,N(  )^. 
Rliccadine,  C'j,lI.jiNO,;. 
Cryptopiiie,  C.^iHaNOs. 
•    LantiiDpine,  C23H25NO4. 
Meoonidiiie,  C'2ilI.£iN04. 
Laudaiiine,  CjolL^iNOs. 
Codamine,  Cigllja-NOs. 
Deiitcropine,  CjoHiiNOj. 
Laudaiiosine,  ('.2iII.,;N<  >4. 
Prutopine,  CjoHigNO.-,. 
Hydrocotarnine,  CjjlIisNOj. 
Apoinorphine,  C,-Hi;NOj. 
Opiaiiinc,  C,,H2,NO,. 
Opiiiiiie  or  Porphyrt).xine. 
I  !nosc()i)iiU',  (  34ll36'^-/\i- 
Sanguiiiarine,  C19II17NG4. 
Chelerythrine,  identical  with 

sanguinarine. 
Chelidonine,  C19H17N3O3. 
Glaucine.  ? 

Gaucine.  ? 


Corydaline,  CjoIIj^NOt. 
Fu  marine.  ? 


Violine.  ? 

Anchietine.  ? 

Theobromine,  C,H8N40j. 


Theine,  identical  with  caf- 
feine. (See  AquifoliacecB 
and  Cinchonacecc. 


Pilocarpine,  CuHie-^jOi- 
Harraaline,  C,-,H|4N20. 
.  Ilarmine,  C'lslf  j^NjO. 

Berberine,  CjjHigNOg. 


Caflfeine.     (See  Cinckonacea.) 


Jamaicine.  ? 

Surinam!  lie.         ? 
Baptisinc.  ? 

Pliysosligmine,  C|- 1  I^iNgO.^ 
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1.  Syllabm  of  Natural  Quaternary  Alkaloids — (Continued). 

UmbeUiferoe. 


Oonium  maculatum.  Conium,  U.  S.  P. 

^Etluisa  cynapium.  Fool's  parsley. 

CuairbitacecB. 
Trlanosperma  ficifolia.        Tayuya. 

MonimiaceoB. 

Atherosperma     moscha-  )  rp,     ,     , 
turn.  J  ^"®  ''^'''^• 

ErythroxylacecB. 
£rythroxylon  coca.  Coca  leaves, 

CinchonaceiB. 


Various  Peruvian  barks  1  --,•     i  rr  o   r> 

of  the  genus  Cinchona.  /  Cxnchona,  U.  S.  P. 


Jaen  and  Cusco  bark.  "1 
Para  bark.  j 

Pitaya  bark.  [ 

Carthagena  barL        J 


Unofficinal  barks. 


Cephaelis  ipecacuanha. 
CoSea,  Arabica. 


Ipecacuanha,  U.  S.  P. 
Coffee. 


Compositce. 
Eupatorium  cannabinum.    Water  hemp. 


Loganiacece. 


8trychnos  nux  vomica. 
Strychnos  Ignatia. 

Urari  or  Curare. 


Vitex  Agnus  castus. 


Nux  vomica,  U.  S.  P. 
Ignatia,  U.  IS.  P. 

Arrow  poison. 

Verbenacece. 

Chaste  tree. 


r  Conhydrine,  Cgll^NO.     (See 
<       Conine  among  the  Tertiary 


Alkaloid.s.) 
Cynapine.  ? 


Trianospermine  ? 
Atherospermine,  CjoH^oNOg. 


r  Cocaine,    CitH2,N04.      (See, 
\      also.  Ternary  Alkaloids.) 


i 


Quinine,  C^oHsiNgOj. 

Quinidine,  C.^oH24N202. 

Cinclionine,  CaoHj^NjO. 

Cinchonidine,  (J20H24N2O. 

[Important    and    only  ones 
used    medicinally    or    as 
commercial  articles.] 
■  Quiuamine,  €',91124X202. 

Quinidamine,  €,91^24X202. 

Homoquinine    or    Attraqui- 
nine.  ? 

Cinchonamine.    ? 

Paytine,  C21H24N2OH2O. 

Homocinclionine,  C19H22N2O, 

Homocinchonidine, 

^19^22^20. 

Cusconine,  C23H26N2042Hi,0. 

Cusconidine.        ? 

Aricine,  €531125X204. 

Paricine,  C'lgHisNaO. 

Paytamine.  ? 

Dihomocinchonine.     ? 

Dicinchonine,  €4, 

Diquinidine,  C^, 

Javanine.  ? 

Cincholine.  ? 

Emetine,  C30H44N2O8. 
/  Caffeine,  Tlieine, 
1      CgH.oNAHA 


Eupatorine  ? 


{Strychnine,  CjiHsjNjOj. 
Brucine,  C23H2BN2O4. 
Igasurine,  CaaHjgNjO*. 
Curarine.  ? 


-"40H48N4O2. 

-'4oIl46-'-'403. 


Castine. 
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1.  JSi/llabiUi  of  Xcttural  Qiuiteniary  AlJcaloiih — (Coutmued). 

ConvolftUacece, 
C!onvolvulu9  Scammonia.    Scainmoniuni,  U.  S.  P.  Convolvullne.     ? 

SolanacccE. 

Solannra  dulcamara  and  |  ^^^^^^^^         ^  g  p 
other  species.  J  ^ 


f  Solanine,  C^jTI^NOg. 
\  Dulcamarine.       ? 
f  Atropine,  CpH^sNOj. 
\  Eclhidonnine.      ? 
/  Datiirine,      identical 
I      a 


Atropa  belladonna.  Belladonna,  U.  S.  P. 

Datura  stramonium.  Stramonium,  U.  S.  P. 

H.v,.oya,nu»  nigcr  (and  IIyo..yn,,™,  Mum,  and  Jh,,^,,^;^,,  c,„,NO, 

Capsicum  annuuin.  Capsicum,  U.  S.  P.  Capsicine.  ? 

Euphorbiacece. 

Boxwood. 
Croton  seed. 
Euphorbium. 

LauracetB. 

Nectandra  Rodiei.  Bebeeru  bark. 


witb 


I 


Buxus  sempervirens. 
Croton  tiglium. 
Euphorbia  officinarum, 


Buxine  =  Bebeerine. 
Crotonine.  ? 

Euphorbine.       ? 


f  Bebeerine,  CigHjiNO,. 
\  Sepeerine,  ? 


Piperaceoe. 

Piper  nigrum    (longumjp.  jj  g  p 

and  album).  J      '     ' 


Piper  caudatum. 


Cubeba  Clusii. 


1 


Piperine,  Cs^HggN^O, 


Mdanihacece. 


(  Veratrine,  CS2H52N2O8. 


^r      ^  11  1    Til     f  Veratrum  album.  ■   » cwimuc,  v.32iJL6''^^2^8' 

Veratrum  album,  sabadiUa  \  yeratrum  viride,  U.S.P.  \  Sabadilline,  C34H53Nd9. 

"""   "  I  SabadiUa,  I/.  5.  P.  ( Jervine,  C30II46N2O3. 

Colchicum,  U.  S.  P.  Colchicine.  ? 


viride 
Colchicum  autumnale 


PalmcB. 


Cocos  lapidea. 


Apirine. 


2.  Syllabus  of  Artificial  Quaternary  Alkaloids. 


Quinicine. 


Cinchonicine. 

Tropine.  T 

Porphyrharmine.     ? 


From  quinine  and  quini- 
dine. 


f  From     cinchonine     and 
\      cinchonidine. 

From  atropine, 
f  From     narmaline      and 
\      harmine. 


Quinicine,  CjoHjiNjOj. 
Quinamicine,  CigH.^NjO^ 
Quiuaiuidine,  C,9ll24N20j. 
Protoquiiiamicine, 

Apoquinamine,  C,9H2.^N20. 
Cinclionicine,  C2oll24iSjO. 
Homocitichonicine, 

Hydrocinchonicine, 
CjoHagNjO. 


3.  Native  Ternary  Alkaloids. 

Leguminosce. 
Spartium  pcoparium.  Scoparius,  17.  aS.  P.,  Broom.      Sparteine,  CuH-jgN, 
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3,  Syllabus  of  Native  Ternary  Alkaloids — (Coutinued). 

UmbelliferoB. 
Conium  raaculatum. 


Cicuta  virosa.  Water  hemlock 

Chajrophyllum  bulbosum.    Cowparsley. 


f  Conine,  CgHijN. 
Conium,  U.  S.  P.,  Hemlock.  -I  Methylconine,  CgH^N. 

(  Ethylconine,  CjoHigN. 


Araribe  rubra. 


JRubiacecB. 
Erythroxylacece. 


Cicutine.  ? 

Chserophylline.     ? 


Aribine,  CgsHjoN. 
Hygrine.        ? 


JErythroxylon  coca.  Coca  leaves. 

Lobeliacece. 
Lobelia  inflata.  Lobelia,  U.  S,  P.  Lobeline. 

Solana,cece. 
^icotian:i  tabacum.  Tabacum,  U.S.P.  Tobacco.        Nicotine,  0,011,41^2. 

Euphorbiacece. 


Mercurialis  annua. 


Pyrus  communis. 


RosacecB. 

(Flowers  Sorbus  aucnpa- 
ria,  Cratregus  mono- 
gyna  and  oxycantha. 


Mercurialine. 


ChenopodiacecE. 
Chenopodium  vulvaria.       Herb. 


Secale  cornutum. 


Fungi. 

Ergota,  U.S.P. 


Secaline, 

or 
Propylamine, 


NCsH^ 


EcboHne.  Obtained  by  precipitating  cold  aqueous  infusion  of  ergot  with  acetate  of 
lead,  precipitating  lead  with  H2S,  filtering  and  concentrating,  then  precipitating  with 
HCl  until  no  further  precipitate'falls,  and  filtering.  The  muriate  thus  obtained  is 
decomposed  by  phosphate  of  silver ;  the  chloride  of  silver  and  excess  of  phosphate 
are  filtered  out,  and  lime  added  to  neutralize  the  phosphoric  acid  combined  with  the 
ecbolina,  and  the  lime  removed  by  COj.  The  liquid  is  then  concentrated  with  a 
gentle  heat. 

Ergotine.  Obtained  by  treating  the  liquid  left  by  precipitating  with  HCl  with  phos- 
pho-molybdic  acid,  washing  the  precipitate  obtained,  and  suspending  it  in  water  with 
an  excess  of  carbonate  of  barium  until  the  yellowish  color  has  changed  to  pure  white, 
with  the  evolution  of  COg.  It  remains  only  to  evaporate  gently  to  obtain  the  ergo- 
tine.— Amer.  Jour.  Pharmacy,  1864,  p.  193. 

4.  Artificial  Ternary  Alkaloids. 
(a)  By  Decomposition  of  Native  Alkaloids,  mostly  mth  Potassa  or  other  Alkalies. 

Conine,  CgHisN.     From  conhydrina  by  anhydrous  phosphoric  acid. 

Ethylamine,    C^HjH^N.     From  narcotine  ; 'thin  colorless   liquid,  boiling  at  60°  F. ; 

strong  ammoniacal  odor ;  burning  with  a  yellow  flame  ;  miscible  with  water ;  strong 

base. 
Propylamine,  C3H9N.     From  narcotine  and  codeine.     (See  Secaline.) 
Methylamine,  CH5N.     From  narcotine,  codeine,  mori)hine,  caffeine  by  potassa ;  a  lique- 

fiable  gas,  ammoniacal  odor;  very  soluble  in  water;  burns  with  a  yellow  Hume; 

strong  base. 
Piperidine,  C5TT„N.    From  piperine  by  a  mixture  of  soda  and  lime. 
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(b)   From  Alknloids,  ami  in  Coal-Tar. 

Lepidine,  C5II9N.     From  cincli<nune  by  poUissa ;  colorless  oil;  distils  at  500°. 

Pyridine,  C'jHsN.     Like  fnrimT;  distils  at  242°;  soluble  in  water. 

[jUtitline,  C^lIyN.  Like  turiiier  ;  distils  at  310°  ;  aromatic  oil  .separated  from  its  aqueoii& 
solution  l)v  heating. 

Pyrroline.  C^HjN.  Like  former;  distils  at  271°;  agreeable  ethereal  <Kl<ir;  colors  pine- 
wuimI  moistined  witli  lit  1  carmine  red;  turns  red  with  UNO,. 

Chinnline,  (^uiiiKlinc,  or  Leucolinc,  (^^H-X.  From  <|uiniue,  cindionine,  strychnine, 
berberine  l)y  poiassa;  oily;  disagreeable  bitter-almond  odor;  distils  at  4tJ2° ;  dis- 
solves much  water,  in  wliich  it  is  little  soluble. 

Picoline,  C'sII-X.  From  piperine  and  cinchonine  by  potassa  ;  distils  at  275°  ;  ])ine-wood 
is  colored  yellow. 

(c)  From  other  Sources. 

Toluidine,  C,H9N.     From  nitrotoluol  by  NH,  and  HoS;   from  oil  of  turpentine  by 

IIXOj  and  KHO;   little  soluble  in  water,  easily  in  other  solvents;  liquid  at  104"^; 

boiling  at  .3S8°  ;  intensely  yellow  witli  i)ine-wood. 
Aniline,  C'gll^X'.     From  coal-tar;  from  indigo  by  KIIO;  from  nitrobenzol  by  ir,S  and 

NH4S,  etc. ;  vinous  odor;  aromatic  taste  ;  boiling  point  300°  ;  by   HXOj  deep  blue  ; 

yields  picric  acid.     Synonyms:  crystal! in,  benzidamin,  phenylamin. 

Aconitimi.     (Aconitine.  CgcH^.NOy.) 

The  outlines  of  the  pro<'o.>i.s  for  prcparino;  thi.s  alkaloid  arc  as  follows: 
48  troyounces  of  ai'oiiite  root  in  inodcratcly  fine  ])o\vder  are  exhausted 
In- alcohol,  the  alcohol  is  distilled  olf  until  a  pint  remains  hehind,  which 
is  dilnted  with  a  pint  of  distilled  water,  to  which  1^  fiuidoiniees  of 
dilute  sulphuric  acid  ha.s  been  added.  The  fixed  oil  and  re.sin,  which 
separate  on  .standinir,  are  now  removed  from  the  liquid,  and  this  is 
evaporate<l  to  4  Huidounccs ;  this  is  washed,  after  cooling,  by  agitation 
and  dccantation,  with  6  Hnidoiinces  of  .stronger  ether  to  remove  the 
remain(k'r  of  the  fixed  oil  and  resin.  Stronger  water  of  atnmonia  is 
now  added  in  slight  exce.ss,  and  the  mixture  is  three  times  successively 
agitated  with  6  fluidonnces  of  stronger  ether;  the  ethereal  solutions, 
after  dccantation,  arc  mixed,  and,  in  a  porcelain  capsule,  evaporated 
spontaneously  to  dryness.  The  dry  residue  is  redticed  to  powder,  ;uid 
kept  in  well-stoppe<l  bottle.<. 

Aeonitine,  thus  pre])ared,  is  a  yellowish-white  powder,  without  smell, 
and  of  a  bitter  acrid  taste,  accompanied  with  a  sense  of  mnnbnes<.  It 
melt'^  at  a  m<iderate  heat,  and,  at  a  high  temperature,  is  tlecomposed  aiui 
entirely  dissipated  with  the  smell  of  ammonia.  It  rc(piires  150  parts 
of  cold  and  5(J  j)arts  of  boiling  water  for  .solution,  and  is  readily  di."*- 
.solved  by  alcohol,  ether,  and  clilon:)form.  It  neutralizes  acids,  forming 
witli  them  uncrvstallizablc  silts. 

liy  this  process  aeonitine  is  obtitined  in  an  imj)ure  state,  though  suf- 
ficiently ])ure  for  medicinal  ptirposes.  Even  when  jnire  it  crystallizes 
with  great  difhculty.  Its  .silts  are  readily  soluble  in  water  and  alcohol, 
and  are  |)reci|)itated  bv  l)ichloridc  of  UKTcnry.  n-rehloridc  of  gold,  and 
sulphocvanide  of  pota.s>;ium,  but  not  by  bichloride  of  platinum  ;  solution 
of  iodine  [trodnces  a  brown-red  precipitate;  concentrated  sulphuric  acid 
colors  it  yellow,  afterwards  violet;  with  nitric  acid  it  produces  a  color- 
lexs  .solution. 

Aeonitine  is  one  of  the  most  virulent  of  jwi.'Jons,  and  extreme  aiution 
is  necessary  if  iLsed  internally.     Externally  applieil,  it  produce^;  on  the 
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skin  a  prickling  sensation  followed  by  numbness  and  a  feeling  of  con- 
striction. Its  j)rincipal  use  is  in  cases  of  neuralgia,  in  ointment  made 
by  triturating  the  alkaloid  first  with  a  little  alcohol  or  oil,  and  then 
with  an  unctuous  vehicle.  From  a  J  to  2  grains  are  added  to  1  drachm 
of  the  ointment.  The  galenical  preparations  of  aconite  perhaps  answer 
every  useful  purpose  to  which  aconitine  can  be  applied,  and  it  is  probably 
for  this  reason  it  was  omitted  from  the  Pharmacoprjeia. 

Napelline  occurs  in  the  genus  Aconitum,  with  aconitine  in  very  small 
proportion.  It  may  be  obtained  from  the  crude  aconitine,  which  is  treated 
with  a  little  ether ;  the  residue  is  dissolved  in  absolute  alcohol,  precij)i- 
tated  by  acetate  of  lead,  and  the  filtrate  treated  Avith  sulpliuretted  hydro- 
gen, then  with  carbonate  of  potassium,  evaporated,  exhausted  by  absolute 
alcohol,  and  decolorized  by  animal  charcoal.  It  is  a  white  electrical 
poAvder,  of  a  bitter,  afterwards  ])urning  taste ;  pure  ether  di&solves  it 
with  some  difficulty.  It  is  distinguished  from  aconitine  bv  not  being 
precipitated  by  ammonia  from  its  diluted  solution  in  muriatic  acid,  and 
by  being  more  soluble  in  dilute  alcohol  and  Avater. 

Delphine,  Cg^IIggNOg.  —  The  alcoholic  extract  of  the  seed  of  del- 
phinium staphisagria  is  treated  Mith  dilute  sulphuric  acid,  precipitated 
with  an  alkali,  again  dissolved  in  diluted  sulphuric  acid,  the  coloring 
matter  precipitated  by  a  few  drops  of  nitric  acid,  and  the  alkaloid  by 
potassa;  it  is  then  obtained  by  evaporation  of  its  solution  in  absolute 
alcohol.     One  ])ound  yields  about  one  drachm. 

It  is  a  light-yellovvnsh  or  white  powder;  its  taste  is  burning,  acrid, 
very  persistent  in  the  throat ;  it  is  soluble  in  alcohol  and  ether,  fuses  at 
248°  F.,  and  is  decomposed  at  300°,  turning  green ;  the  salts  are  neu- 
tral, bitter,  and  acrid,  some  deliquescent. 

Stcqjhisainc. — If  delphine  is  dissolved  in  ether,  this  alkaloid  remains 
behind  as  a  yelloA\ish,  uncn^stallizable  mass,  of  an  acrid  taste,  which 
forms  acid  salts. 

Hydrastine  may  be  prepared  by  treating  the  aqueous  extract  of 
Hydrastis  with  magnesia,  and  extracting  the  precipitate  Avitli  boiling 
alcohol. 

Prof.  Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root, 
removes  the  berberine  by  muriatic  acid,  and  precipitates  hydrastine  l)y 
an  alkali,  recrystallizing  it  from  alcohol. 

ThLs  vegetable  alkali  was  discovered  by  Alfred  B.  Durand,  of  Phila- 
delphia, in  1850,  while  investigating  the  composition  of  the  root  of 
'  Hydrastis  Canadensis.  It  forms  yellow  crj^stals,  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether,  soluble  in  chloroform  and 
I  toiling  alcohol,  fusible  in  heated  tuqDentine;  it  has  an  alkaline  reaction 
on  litmus;  by  concentrated  nitric  acid  it  is  colored  deep  red.  Concen- 
r rated  sulphuric-  acid  has  little  action  in  cold;  when  heated  a  purple 
folor  is  produced ;  concentrated  muriatic  acid  dissolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in 
crystals. 

Hydrastine  is  stated  by  the  "  Eclectics  "  to  be  a  valuable  tonic,  which 
lias  an  especial  action  on  diseased  mucous  tissues.  It  is  very  rarely 
[)rescribed. 

Helleborine  is  obtained  by  treating  the  root  with  alcohol  containing 


576         ON    THE    ORGANIC    A  I- KA  LIES    OR     ALKALOIDS. 

Vo  sulphurio  acid  ;  the  tiuctiire  is  treated  Avith  ma2;nesia,  the  filtrate 
acidulato<l  Mith  sulpluiric  acid,  water  is  added,  the  alcohol  distilled  off, 
filtered,  dccomjioscd  with  carbonate  of  jiotassiiitn,  and  by  sliakinir  with 
ether,  the  alkaloid  obtained  in  solution.  It  is  white,  crystalline,  c;t<ilv 
soluble  in  water,  alcohol,  and  ether;  taste  bitter  and  acrid  ;  not  volatile; 
as  it  evolves  ammonia  when  treated  with  potassa,  its  proper  place  aj)peiirs 
to  be  among  the  alkaloids,  thou'j;h  its  chemical  natiu-e  is  not  known. 

(^ifiifamprline  or  Pc/oslnc. — It  is  ]>rcpared  bv  carefully  ]irecipitating 
au  infusion  of  the  root  made  with  sulphuric  acid  water,  M'ashinn;,  drying 
at  212°,  and  dissolving  in  absolute  ether,  which  is  free  from  alcohol  and 
water. 

The  yellowish,  hard,  semitransparent  mass  is  colored  yellow  by  sun- 
h'ght ;  without  smell;  taste  disagreeably  sweetish-bitter;  soluble  in 
alcohol  and  ether;  insoluble  in  water,  but  swelling  up  and  combining 
with  it;  in  this  state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized  in  a  moist  atmosphere; 
ammonia  is  evolved  and  they  turn  yellow;  anhydrous  alcohol  now  dis- 
solves the  new  ha^^c  pcUutcine,  Ca^HijNO.,  which  is  insoluble  in  ether. 

Menhpcrminc,  Ci,IT24N202,  is  contained  in  the  shell  of  cocculns 
indicus.  To  prepare  it,  the  alcoholic  extract  is  fii-st  extracted  by  cold 
water,  then  by  hot  water,  from  M'hich  solution  mineral  acids  precijiitatc 
picrotoxic  acid  in  crystals;  the  filtrate  is  jn-ecipitated  by  an  alkali,  the 
precipitate  extracted  with  acetic  acid,  again  precipitated,  washed  with 
cold  alcohol,  and  the  alkaloid  extracted  by  ether. 

It  ciystallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fusas  at 
248°  F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  -water,  and  is 
said  to  be  not  poisonous. 

Berberine,  CVqHjj-NO^,  is  one  of  the  most  widely  diffused  organic 
alkalies,  having  been  found  in  several  genera  and  species  of  not  less 
than  live  natural  orders.  It  is  prepared  from  the  aqueous  extract  of 
barberry  root  by  treating  it  with  82  per  cent,  alcohol,  distilling  it  off, 
crvstallizing  the  alkaloid  in  a  cool  place,  and  purifying  it  by  recrystal- 
lization.  l^y  a  similar  process  it  may  be  obtained  in  large  proportion 
from  Colombo  wood,  the  wood  of  Cosciniuni  fenestratura,  a  tree  growing 
ill  Ceylon. 

As  stated  above,  berberine  is  likewise  obtained  from  the  infusion  of 
hvdrastls  by  preci|)itating  its  muriate  by  an  excess  of  muriatic  acid. 
The  eclectics  called  this  salt  a  resinoid,  and  named  it  hydrastin.  Prof. 
jSIahla,  of  Chicago,  proved  its  true  chemical  nature.  {Amrr.  Journal 
of  'Sciences  and  ^l/is,  January,  18G2.) 

For  accounts  of  the  ]ireseuce  of  berberine  and  its  mode  of  extraction 
from  other  American  plants,  we  have  to  refer  to  the  interesting  jviix^rs 
of  Prof.  F.  F.  Maver  {Amcr.  Jour,  of  Pharm.,  1863,  ]).  07);  of  J.  M. 
Maisch  {ihuL,  pp.  ;V)1  and  303),  and" of  J.  D.  Perrins  {ihkl,  ]>.  456). 

It  crystallizes  in  fine  yellow  needles,  containing  12  TLO,  10  of  which 
are  expelled  at  a  temperature  of  212°,  possesses  a  strongly  bitter  taste, 
is  insoluble  in  ether,  easily  soluble  in  boiling  water  and  alcohol,  .  By 
concentrated  sulphuric  acid  it  is  dissolved  with  an  olive-green  color;  by 
concentrated  nitric  acid,  red,  with  nitrous  acid  fumes;  ammonia  colors  it 
yellowish-brown  ;  by  distillation  with  lime  it  yields  quinoliue. 
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It  is  a  dye  for  silk,  cotton,  wool,  and  linen.  Its  salts  have  a  yellow 
color,  are  crystal lizablc  and  precipitated  by  iodide,  bromide,  cyanide, 
ferrocvanide,  and  sulphocyanide  of  potassium,  by  bichloride  of  mercury 
and  of  platinum ;  the  neutral  salts  are  soluble  in  water,  but  insoluble 
in  dilute  acids. 

Berberince  Murian  (3Iuriate  of  Berhertni^^.-^—Thh  salt  has  been  used  bv 
the  eclectics  under  the  name  of  hydrastin.  (See  Amn\  Jour.  Pharm., 
1862,  pp.  141,  308,  and  360.)  It  is  obtained  from  tlie  concentrated 
infusions  of  plants  containing  this  alkaloid  by  precipitating  with  an 
excess  of  muriatic  acid  and  recrystallizing  from  hot  alcohol.  It  occurs 
in  bright  yellow  crystals,  containing  5  equivalents  of  water  of  crvstal- 
lization,  which  is  expelled  at  212°.  It  has  been  used  as  a  tonic  in  doses 
of  3  to  5  grains. 

If  berberine  is  exposed  to  the  influence  of  nascent  hydrogen,  a  color- 
less base  is  obtained,  named  by  its  discovei"s  hi/droberberine,  C2,jH2iX04. 
By  oxidizing  agents  it  is  readily  reconverted  into  berberina. 

Berbine  [Oxyacanthine). — The  bark  of  l)arberiy  root  is  extracted  with 
alcohol,  mixed  with  \  water,  the  alcohol  distilled  oif,  the  filtrate  evapo- 
rated, berberine  cr^'stallized  out,  the  mother-liquid  precipitated  by  car- 
bonate of  sodium,  and  the  precipitate  treated  with  sulphuric  acid  and 
animal  charcoal. 

White  powder,  colored  brown  by  sunlight,  bitter ;  nearly  insoluble  in 
water,  soluble  in  alcohol,  ether,  fixed  and  volatile  oils. 

The  salts  are  crystallizable,  colorless,  bitter. 

Many  of  the  plants  in  which  berberine  is  found,  in  a  larger  or  smaller 
proportion,  contain  also  a  colorle&s  or  white  alkaloid,  which  is  generally 
soluble  in  ether.  It  is  uncertain  yet  whether  these  alkaloids  are  alike 
in  the  different  plants,  and  whether  they  stand  in  any  relation  to  ber- 
berine.    (See  the  papers  of  Profs.  ]\Iayer  and  MaLsch,  above  referred  to.) 

The  Opium  Alkaloids  and  their  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities,  always 
contain  morphine,  on  which  the  activity  of  the  drug  mainly  depends ; 
narcotine  and  other  alkaloids  are  also  always  present,  but  some  species 
contain,  besides  them,  one  or  two  alkaloids  which  have  not  been  found 
in  opium  as  generally  jjroduced.  Besides  the  acid  and  a  neutral  princi- 
ple, there  have  been  discovered  17  distinct  vegetable  alkalies,  some  of 
which  are  still  little  known. 

Morpldna,  U.  S.  P.     {llorphine.     C.^HigNOa-Hp  =  303.) 
{Morphia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  opium. 

Morphine,  which  is  the  only  one  of  the  opium  alkaloids  commonly 
used  in  medicine.  Is  the  most  al)undant.  It  is  the  best  known  and  most 
familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  which  the  follow- 
ing is  the  simplest  for  the  student  who  may  be  disposed  to  attempt  this 
by  no  means  difficult  experiment. 
37 
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Reduced  ill  (piantity  to  suit  tlie  jnirposc,  it  is  nearly  as  follows: — 


Tike  of  Opium,  sliced 


O.I 


Solution  of  aninionia         .....         I3SS. 

Distilled  water, 

Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each        .        Sufficient. 

IMaoorate  the  oj)liiin  with  f'.^vj  of  water,  workinii"  it  with  the  hands 
or  a  pestle,  as  descrihed  under  the  head  of  Tincture  of  Opium,  into  a 
paste  ( if  powdered  opium  is  used,  this  is  ninieeessarv) ;  then  di!!;est  it 
tor  24  hours,  and  .strain.  Macerate  or  diue.st  the  residue  in  the  .same 
way,  siu'oessively,  with  .similar  portions  of  water,  and  strain  ;  then  mix 
the  infusions,  evaporate  to  f.^viij,  and  filter.  To  the  eoneentraled  aque- 
ous solution  thus  obtainetl  add  lirst  f.^vj  of  alcohol,  and  then  f.^ij  of 
solution  of  ammonia,  previously  mixed  with  about  f.^ss  of  alcohol; 
cover  the  vessel  and  set  it  aside.  After  24  hours  pour  in  the  remain- 
ing  foij  of  solution  ammonia,  mixed,  as  before,  with  alcohol,  and  ai2:ain 
set  aside  that  the  morj)hia  may  crystallize  out.  The  oidy  remaiuinj^ 
process  is  to  purify  the  crystals  which  are  formed  in  the  bottom  of  the 
vessel.  This  is  done  by  di&solving  them  in  boiling  alcohol,  and  filter- 
ing, while  hot,  through  animal  charcoal.  A  common  flask  will  .'^erve 
for  the  solution,  and,  for  small  ojierations,  the  a])])lication  of  heat  to  the 
fuuncl  will  l)e  unnecessary.  It  may  be  couveniciitly  arranged  over  au 
evaporating  dish.  The  filtered  liquid,  as  it  falls,  will  be  imme<liately 
cooled  by  contact  with  the  dish,  and  the  extended  surface  will  favor  the 
spontaneous  evaporation  of  the  alcohol,  so  that  a  small  crop  of  crystals 
(40  to  GO  grains)  of  mor[)hine  may  be  expected. 

Colorless  or  white,  shining,  })rismatic  cry.stals,  oracry.stalline  jiowder, 
permanent  in  the  air,  odorless,  having  a  bitter  taste,  and  an  alkaline 
reaction.  Very  slightly  soluble  in  cold  M'ater  ;  soluble  in  500  parts  of 
boiling  water;  "in  loO  parts  of  alcohol  at  15°  C.  (59°  F.),  and  in  36 
parts  of  boiling  alcohol ;  also  in  13  parts  of  boiling  absolute  alcohol; 
almost  insoluble  iu  ether  and  very  slightly  soluble  in  chloroform,  ^^'hen 
heated  to  120°  C.  (248°  F.),  the  crystals  lose  their  water  of  crystalliza- 
tion (5.94  per  cent.).  AVheu  heated  on  ]>latimnu  foil  they  fuse,  then 
char,  and  are  finally  completely  dissipated.  Nitric  acid  lirst  reddens 
morj)hin(!  and  then  renders  it  yellow.  AVith  test-solution  of  ferric 
chloride,  morj>hine  yields  a  blue  color  which  is  destroyed  by  free  acids 
or  alcohol,  but  not  by  alkalies.  A  solution  of  morphine,  acidified  with 
acetic  or  sulpluH'ic  acid,  is  not  precipitated  by  tannic  acid. 

On  adding  20  parts  of  colorless  .solution  of  .soda  or  of  pota.s.<^a  to  1 
part  of  mor[)hine,  a  clear,  colorless  solution  should  result,  without  a 
residue  (absence  of  other  alkaloids).  Morphine  yields  a  colorlass  solu- 
tion with  c(»ld,  concentrated  sul|)haric  acid,  which  shoidd  not  ac(|uire 
more  than  a  reddish  tint  by  standing  for  some  time,  and  which  should 
not  assiune  a  pin*ple  or  violet,  but  merely  a  greenish  color  on  the  addi- 
tion of  a  small  crystal  of  bichromate  of  potassium  (absence  of  and 
diircrence  from  strychnine,  brucine,  etc;.). 

Jforjtliinr  Sniff!. — Thcs(^  are  mostly  crystallizable,  solul)le  in  water  and 
alcohol  and  insoluble  in  ether;  their  solutions  have  a  very  bitter  taste 
and  are  precipitated  by  alkalies  and  their  carbonates,  sulphocyauide  of 
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potassium,  and  terchloride  of  gold,  in  which  case  the  latter  is  reduced  to 
the  metallic  state.  Concentrated  solutions  are  also  precipitated  by  iodide 
of  potassium,  phosphate  of  sodium,  bichloride  of  platinum,  and  bichloride 
of  mercury. 

They  are  made  by  forming  solutions  of  the  alkaloids  in  the  appropriate 
acids  and  evaporating. 


Morphince  Acefas,  U.  S.  P.     (Acetate  of  Morphine. 
C„Hi9X03.HC2H30,.3H20  =  399.) 

{3Iorphice  Acetas,  Pharm.,  1870.) 

Acetate  of  morphine  should  l)e  kept  in  small,  well-stopped  vials. 

Prepared  by  treating  morphine  with  alcohol  and  acetic  acid  and  pre- 
cipitating by  ether,  it  is  obtained  in  crystals,  but  usually  it  is  a  white 
powder. 

A  white,  or  yellowish- white,  crystalline  or  amorphous  powder,  slowly 
losing  acetic  acid  when  kept  for  some  time  and  exposed  to  the  air,  having 
a  faintly  acetous  odor,  a  bitter  taste,  and  a  neutral  or  faintly  alkaline 
reaction.  When  freshly  prepared,  the  salt  is  soluble  in  12  parts  of 
water  and  in  68  parts  of  alooluil  at  15°  C.  (59°  F.);  if  it  has  been  kept 
for  some  time,  it  is  incompletely  soluble  in  water,  unless  a  little  acetic 
acid  is  added.  It  is  also  soluble  in  1.5  parts  of  boiling  water,  in  14  parts 
of  boiling  alcohol,  and  in  60  parts  of  chloroform.  When  heated  on 
platinum  foil,  the  salt  is  entirely  dissipated.  Solution  of  soda  or  potassa 
added  to  an  aqueous  solution  of  the  salt  throws  down  a  white  precipitate, 
which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is  affected 
by  reagents  in  the  same  manner  as  morphine  (see Morph'ma).  On  add- 
ing sulphuric  acid  to  the  salt,  acetous  vapors  are  evolved.  Dose,  ^  to  ^ 
of  a  grain. 

Morplihue  Citras. — In  some  parts  of  the  United  States  a  solution  of 
this  salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of  mor- 
phia with  8  grains  citric  acid  and  ^  grain  cochineal  in  1  ounce  of 
water.  It  is  considered  2|  times  stronger  than  laudanum ;  its  dose  is 
10  drops. 


Morphince  Hydrochhras,  U.  S.  P.     {Hydrochl orate  of  Morphiine. 
CiyXigNOs.HCl.SHp  =  375.4.) 

{Morphioe  Murias,  Pharm.,  1870.) 

White,  feather}^,  flexible,  acicular  crs'stals  of  a  silky  lustre,  permanent 
in  the  air,  odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble 
in  24  parts  of  water  and  in  63  parts  of  alcohol  at  15°  C.  (59°  F.);  in 
about  0.5  part  of  boiling  water  and  in  31  parts  of  boiling  alcohol ; 
insoluble  in  ether.  AVhen  heated  to  130°  C.  (266°  F.),  the  salt  loses  its 
water  of  crystallization  (14.38  per  cent.).  When  heated  on  platinum 
foil,  it  is  entirely  dissipated. 

Solution  of  soda  or  potassa  added  to  an  aqueous  solution  of  the  salt 
throws  down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the 
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alkali.  The  precipitato  is  afrcctcd  by  reai!:<'iits  in  ilic  same  manner  as 
morphine  (see  Jl<>rj)/iiiia).  The  aciueous  solution  yieUls,  with  test-solu- 
tion of  nitrate  of  silver,  a  white  preeipitate,  insoluble  in  nitrie  aeid,  but 
soluble  in  ammonia. 

This  is  most  used  in  England.     Dose,  the  same  as  of  the  sulphate. 


Morphhur  Sulphas,  U.  8.  P.     {Sulphate  of  Morphine. 
(Ci7lIi3N()3)..H2SO.,.5H,0  =  758.) 

{Morphia'  Sulphas,  I*harm.,  1870.) 

A^Tiite,  feathery,  aeicular  crystals  of  a  silky  lustre,  permaiiejit  in  the 
air,  odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble  in  24 
parts  of  water  and  in  702  parts  of  alcohol  at  15°  C^.  (59°  F.) ;  in  0.75 
part  of  boilino;  water  and  in  144  parts  of  boilinj;  alcohol.  A\'hen  heated 
to  130°  C.  (2GG°  F.),  the  salt  loses  its  water  of  c-ry stall ization  (11 .87  per 
cent.),     ^^'hen  heatetl  on  platinum  foil,  it  is  entirely  dissipated. 

Solution  of  soda  or  pottissa  juldcd  to  an  aqueous  solution  of  the  salt 
throws  down  a  white  precipitiite,  which  is  soluble  in  an  excess  of  the 
alkali.  The  preeipitate  is  affected  by  reagents  in  the  same  manner  as 
morphine  (see  MorjJiina).  Tlie  aqueous  solution  yields,  with  test-solu- 
tion of  chloride  of  barium,  a  white  precipitate  insoluble  in  hydrochloric 
acid.     The  dose  is  ^  to  |^  of  a  grain. 

Morpliina'  Valerianae  \^  sin.  unofficinal  salt,  made  by  neutralizing  tlie 
alkaloid  with  valerianic  aeid.     Its  dose  is  from  J,  to  i  grain. 

Narcotinc,  CaoH^jXOy  +  H/),  is  easily  obtained  by  extracting  aqueoas 
extract  of  opium  or  crude  morphine  with  ether,  Mhich  leaves  it,  on 
evaporation,  nearly  pure.  It  crvsttdlizc?  in  colorless  crystals,  ne:irly 
insoluble  in  Mater,  in  fixed  alkalies,  and  in  a  solution  of  table  salt ;  it 
dissolves  in  20  ])art=' of  hot  and  150  ])arts  cold  alcohol;  its  alcoholic 
soluti(MJ  is  very  bitter,  but  luus  no  alkaline  reaction  ;  100  parts  of  chloro- 
form dissolve  37.17  parts,  and  1  ounce  of  olive  oil  1.2  grains  of  nm'co- 
tiue ;  it  is  not  acted  on  by  sesquisalt  of  iron  or  pure  nitric  ;u'id,  but 
su!j)lmric,  with  but  a  trace  of  nitric  aci(l,coloi*s  it  blood-red.  Itssalt.sare 
generally  acid  and  crystallize  with  difficulty.  Narcotine  is  not  narcotic. 
It  has  been  given  as  a  tonic  and  antipcriodic,  in  doses  as  high  as  i  a 
drachm,  without  the  production  of  narcotic  symptoms.  The  follow- 
ing four  homologoas  varieties  of  narcotine  have  been  distinguisluil, 
which,  by  treatment  with  caustic  ]K)tassa,  yield  homologous  volatile 
ba.ses : — 

Normal  narcotine,    C.^,H.^,NO;,  yields  aminonia. 
Metliylic  narcotine,  C.^jH.^jNO,,  yields  iiietliylaniine. 
J^thylic  narcotine,     C\tH25NO;,  yields  etliylamine. 
Propylic  narcotine,  Cj^Hj-NO,.  yields  propylamine. 

Narcotine,  by  the   influence   of  dilute  HgSO^  and    hyperoxide  of 
manganese,  is  decomposed   into  water,  opianic  acid,  and  the  following      ■ 
stronger  alkaloid. 


PAPAVERINE.  581 

Codeina,  U.  S.  P.     {Codeine.     CigH^iNO^Hp  =  317.) 

An  alkaloid  prepared  from  opium. 

White  or  yellowish  white,  more  or  less  translucent,  rhoml)ic  prisms, 
somewhat  efflorescent  in  warm  water ;  odorless,  having  a  slightly  l)itter 
taste  and  an  alkaline  reaction.  Soluble  in  80  parts  of  water  at  15°  C 
(59°F.), and  17  parts  of  boiling  water;  very  soluble  in  alcoliol  and  in 
chloroform,  also  soluble  in  6  parts  of  ether  and  in  10  ]iarts  of  benzol, 
but  almost  insoluble  in  benzin.  When  heated  to  120°  C.  (248°  F.), 
codeine  loses  its  water  of  crystallization.  At  about  150°  C.  (302  F.)  it 
melts,  and,  on  ignition,  it  is  comj)letely  dissipated.  Codeine  is  dissolved 
by  sulphuric  acid  containing  1  per  cent,  of  molybdate  of  sodium,  to  a 
liquid  having,  at  first,  a  dirty  green  color,  which,  after  a  while,  becomes 
pure  blue  and  gradually  fades,  within  a  few  hours,  to  pale  yellow.  On 
dissolving  codeine  in  sulphuric  acid,  a  colorless  liquid  results,  which,  on 
the  addition  of  a  trace  of  ferric  chloride,  and  gentle  warming,  becomes 
deep  blue.  An  aqueous  solution  of  codeine,  added  to  a  test-solution  of 
mercuric  chloride,  should  produce  no  precipitate;  and  if  codeine  be 
added  to  nitric  acid  of  sp.  gr.  1 .200,  it  will  dissolve  to  a  yellow  liquid 
which  should  not  become  red  (difference  from  and  absence  of  morphine). 

In  doses  from  i  to  J  grain,  it  produces  a  tranquillizing  effect,  while 
over  2  grains  produce  sleep,  with  stupefaction,  and  sometimas  with 
nausea  and  vomiting.  It  has  been  much  used  of  late  in  cases  in  wliich 
the  salts  of  morphine  disagree  with  the  patient. 

Thebaine,  or  paramorphine,  CigH^iN Og,  is  contained  in  the  precipitate 
produced  by  lime  in  an  infusion  of  opium,  from  which  it  is  obtained 
by  extracting  with  muriatic  acid,  precipitating  by  ammonia,  and  cr^'S- 
tallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble  in 
water,  and  colored  red  by  sul])huric  acid.  The  solution  of  its  muriate 
leaves  a  resinous  mass  on  evaporation.     It  is  very  poisonous. 

Narceine,  CjgHggXOg,  occurs  in  very  thin  prisms,  of  a  bitter  and 
sharp  taste,  which  are  fusible  at  197.5°,  easily  soluble  in  hot  water  and 
in  alkaline  solutions,  but  insoluble  in  ether  and  in  concentrated  solution 
of  potassa.  Its  combinations  with  mineral  acids  are  obtained  with  some 
difficulty ;  they  are  rendered  blue  by  a  little  water,  colorless  by  more 
water,  blue  again  by  fused  chloride  of  calcium. 

Its  medicinal  effects  appear  to  be  directed  to  the  lower  portion  of  the 
spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower  ex- 
tremities. 

Opianine,  CoiH^iXO^,  is  contained  in  Egyptian  opium;  it  crysfcillizes 
in  long  prisms  which  are  insoluble  in  water,  but  dissolves  in  nuich  hot 
alcohol.  It  has  an  alkaline  reaction,  a  bitter  taste,  and  is  narcotic  of 
the  strength  and  manner  of  morphine.  Nitric  acid  rendei'^  it  yellow;  if 
added  to  its  solution  in  sulphuric  acid,  blood-red  changing  to  light  yellow. 

Papaverine,  C^Ji.^^O^,  is  an  alkaloid  in  small  acicular  crystals, 
which  turn  blue  with  sulphuric  acid ;  with  muriatic  acid  in  excess  it 
forms  very  insoluble  colorless  prisms,  which  possess  a  high  refractive 
power.  It  is  insoluble  in  water,  little  soluble  in  alcohol  and  ether.  It 
appears  to  be  devoid  of  narcotic  properties. 
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Phormine  or  Psrndo morphine,  C,7H,,,NO^,  has  been  obtaiiiod  In-  Pel- 
letier  only  from  a  i'vw  lots  of"  oj)iiiin  ;  ai'tcr  precipitating;  the  sulphate 
of  iiiorphiiK'  l>v  ammonia,  and  (•vaj)i)ratin^i:  the  motlicr-liijuid,  white  ini- 
eaeeoii.s  scales  are  sei)arate(l,  eontaininii-  ahont  j'^  pi'r  cent,  of  II^SO^; 
after  removinu;  the  acid  by  ammonia,  the  oiystals  of  phormine  are  not  so 
lustrous  as  before,  and  less  soluble  in  water,  it  is  ins(>luble  in  absolute 
alcohol  and  ether,  somewhat  soluble  in  alcohol  of  .X'VA  sp.  or.,  soluble 
in  caustic  soda  and  potassa.  Nitric  acid  colors  it  red,  oxidizing;  it  ulti- 
mately to  oxalic  acid.  Neutral  salts  of  sesquioxide  of  iron  render  it 
blue;  the  blue  solution,  in  ses(iuichloride  of  iron,  turns  ^reen  on  boil- 
inp:;  on  the  addition  of  ammonia,  wine-red.     It  is  not  poisonous. 

Opine  or  .Porjj/n/ro.rinr. — Powdered  oj)ium  is  exhausted  i)y  cold  ether, 
then  by  a  weak  solution  of  carbonate  of  potassium,  ajj;!! in  by  ether; 
codeine,  thebaine,  and  opine  are  dissolved  ;  the  extract  of  the  la.st  tincture 
is  dissolved  in  muriatic  acid,  precij)itated  by  annnonia  (ccMlcine  remains 
in  solution),  the  ])recipitate  is  treated  with  alcohol,  which,  leavini»:  thebaine 
behind,  dissolves  opine.  It  crystallizes  in  line  needles,  soluble  in  alcohol, 
ether,  and  dilute  acids ;  solutions  in  mineral  acids  turn  purplish-red  on 
boiling. 

Apomorphine. — This  was  first  ])repared  by  Ar]ip(>  in  1S45,  but  atten- 
tion has  lately  l)een  called  to  it  in  Kn<rland  by  Alatthieson  and  Wright, 
who  prepared  it  by  means  of  hydrcH-hloric  acid.  It  is  a  derivative  of 
morphine,  having  the  elements  of  one  equivalent  of  water  taken  from  it; 
its  emetic  power,  being  free  from  the  most  objectionable  ])roperties  of 
the  ordinary  emetics,  rendei-s  it  valuable,  while  its  ])(X'uliar  ])roperties 
fit  it  for  subcutaneous  injection.  [Amcr.  Jour,  of  P/iann.,  vol.  xliv.,  p. 
322.) 

Apomorphince  Jli/drochloras,  U.  S.  P.     (Ilt/elrochlorate  of  Apomorphine. 

C^Hi^NO^-HCl  =  303.4.) 

The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine. 

It  should  be  kept  in  small  glass-stopi)ered  vials,  in  a  dark  place. 

ISIinute,  colorless,  or  grnyish-white,  shining  crystals,  turning  greenish 
on  exposure  to  light  and  air,  odorless,  having  a  bitter  taste,  and  a  neutral 
or  faintly  acid  reaction.  Soluble  in  6.8  parts  of  water  and  in  50  parts 
of  alcohol  at  15°  C.  (59°  F.);  slowly  decomj)osed  by  boiling  water  or 
boiliuir  alcohol ;  almost  insoluble  in  ether  or  chloroform,  and  should  it 
imj)art  color  to  either  of  these  li({uids,  it  should  be  njected,  or  it  may 
be  [)urified  by  thoroughly  agitating  it  with  either  licpiid,  filtering,  and 
then  rapidly  drying  the  salt  on  bibulous  paper,  in  a  dark  place.  The 
aqueous  solution,  on  gentle  warming,  raj)i(lly  turns  green,  but  retains  a 
neutral  reaction.  Solution  of  bicarbonate  of  sodium,  added  to  an  :u|ue- 
ous  solution  of  the  s;dt,  throws  down  the  white,  amorphous  alkaloid, 
which  soon  turns  green  on  exposure  to  air,  and  forms  a  bluish-green 
solution  with  alcohol,  a  purple  one  with  ether  or  pure  benzol,  and  a 
violet  or  blue  one  with  chloroform.  Addition  of  test-solution  of  nitrate 
of  silver  to  an  aqueous  solution  of  the  salt  ])roduces  a  white  ])re<-ipitate 
insoluble  in  nitric  acid,  but  instantly  reduced  to  metallic  silver  by  water 
of  ammonia. 
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8anguinarine,  or  Chekrythrine.     CigHj^NO^  =  784. 

This  alkaloid  is  derived  from  the  roots  of  Sancruinaria  CVnadeusis, 
Chelidouium  iiiajus,  and  Glauciura  luteum,  by  exhausting  them  with 
weak  sulphuric  acid,  precipitating  by  ammonia,  dissolving  it  out  by 
ether,  and  precipitating  by  sulphuric  acid ;  the  sulphate  is  decomposed 
by  ammonia.  It  is  a  white,  pearly  substance,  of  an  acrid  taste,  very 
soluble  in  alcohol,  also  soluble  in  ether,  in  fixed  and  volatile  oils.  With 
acids  it  forms  soluble  salts,  which  are  remarkable  for  their  beautiful  red, 
crimson,  and  scarlet  colors.  From  this  it  is  inferred  that  a  native  salt 
of  this  alkaloid  is  the  occasion  of  the  brilliant  color  of  the  fresh  juice 
of  the  plant.  The  alkaloid  is  poisonous  in  large  doses,  but  its  salts  are 
used  in  medicine  and  found  to  be  very  useful  in  doses  of  fractions  of  a 
grain  in  expectorant  remedies. 

Chelidine,  C^gH^oNgOg. — The  precipitate,  as  above,  which  is  insoluble 
in  ether,  is  exhausted  with  dilute  sulphuric  acid,  the  solution  precipi- 
tated by  ammonia,  and  the  precipitate  crystallized  from  acetic  acid,  when 
colorless  flat  crystals  remain,  which  are  free  of  acetic  acid,  have  a  bitter 
taste,  and  dissolve  in  alcohol,  fixed  and  volatile  oils.  It  forms  color- 
less, acidulous  salts,  of  a  purely  bitter  taste,  which  are  not  poisonous. 

Glaueine  is  prepared  from  the  juice  of  the  herb  Glaucium  luteum,  by 
precipitating  it  with  acetate  of  lead,  treating  the  filtrate  with  sulphu- 
retted hydrogen,  precipitating  it  with  tannin,  decomposing  the  precipi- 
tate by  lime,  and  crystallizing  from  alcohol.  In  the  horn-poppy  it  is 
combined  with  fumaric  acid. 

It  is  in  pearly  scales,  of  a  burning,  acrid  taste,  readily  soluble  in  boil- 
ing water,  ether,  and  alcohol.  It  assumes  a  red  color  in  the  light,  dis- 
solves in  warm  sulphuric  acid,  with  a  greenish-blue  color,  rendered 
reddish  by  dilution,  and  precipitated  by  ammonia,  with  a  blue  color. 
Its  salts  are  acrid. 

Picroglaucine,  gaucme,  is  prepared  from  the  root  in  a  similar  way. 
It  is  in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble  in 
water,  alcohol,  and  ether,  and  colored  deep  green  by  sulphuric  acid. 
The  salts  are  crystallizable,  and  of  a  bitter,  nauseous  taste. 

Corydaline,  CaiHjgNO^. — The  juice  of  the  root  is  precipitated  by  ace- 
tate of  lead,  dilute  sulphuric  acid  and  ammonia ;  the  last  precipitate 
yields  the  alkaloid  to  alcohol.  It  has  also  been  obtained  from  the 
American  species,  though  by  a  different  process. 

Soft,  grayish-white  lumps  or  powder,  colorless  prisms  or  scales,  with- 
out odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether,  alcohol, 
and  alkalies;  of  an  alkaline  reaction,  the  solutions  are  greenish -yellow; 
it  melts  in  boiling  water,  and  is  colored  greenisli-yellow  in  the  light ; 
the  salts  are  soluble,  very  bitter,  somewhat  crystallizable ;  nitric  acid, 
even  in  dilute  solutions,  colors  corydaline  red  or  blood-red,  destroying 
it  at  the  came  time.     (See  Amer.  Jour,  of  Pharm.,  vol.  xxvii.,  ]>.  205.) 

Fu marine  is  similar  to  the  foregoing,  but  soluble  in  water  and  insolu- 
ble in  ether;  it  precipitates  solution  of  gelatin. 

Violine. — The  alcoholic  extract  is  treated  with  ether,  then  boiled  with 
sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the  ]>reci]>itate 
treated  with  alcohol.     Similar  in  its  action  to  emetine ;  but  differing 
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oheniically  i'vom  it  by  reiulorinj!;  rctUlentHl  litmus  jmpor  green,  and  being 
nioiv  H»liil)le  in  water,  less  in  alcoliol,  it  is  insoluble  in  ether  and  fixed 
oils,  ami  is  preeipitated  iVoni  the  solution  oi"  itri  sulphate  by  gallic  aeid. 
Some  violets,  however,  contain  emetine. 

AnGhiethie. — In  the  root  of  Anehieta  stdutaris,  which  is  successfully 
used  in  Brazil,  for  the  treatment  of  various  skin  diseases, 

Tht'  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted 
with  miuiatic  acid  and  water,  evaporatcnl  and  precipitated  by  am- 
monia;  by  treatment  with  animal  charcoal  and  repeatal  crvstalli/a- 
6ion  from  alcoholic  solutiou  it  is  obtained  j)ure.  Yield  about  ,42  per 
cent. 

Straw-vellow  needles,  insoluble  in  ether  and  water,  ea-^ilv  soluble  in 
alcohol,  no  smell,  tiiste  sharp,  nauseous;  nitric  acid  colors  it  orange- 
yellow  to  chrome-yellow  ;  sulphuric  acid,  violet  to  blackish. 

The  salts  are  soluble,  crystal lizable;  the  nnu'iate  is  colorless,  crystal- 
lizing from  hot  water  in  star-like  needles,  after  Mliich  it  is  insoluble  in 
water. 

Theobromine,  C-H^N^O.^, — It  is  prepared  from  the  chocolate-nut,  by 
a  jirocess  similar  to  that  for  obtaining  caffeine.  It  dissolves  with  diffi- 
culty in  boiling  water,  alcohol,  and  ether;  boiling  solution  of  caustic 
baryta  dissolves  it,  and  it  separates  again  on  cooling.  It  has  a  slightly 
bitter  taste,  is  unaltei*able  in  contact  Mith  the  air,  is  rendered  brown  on 
exposure  to  a  heat  of  480°,  and  sublimes  at  between  554°  and  5(33°, 
leaving  but  little  charcoal. 

Its  salts  resemble  those  of  caffeine.  The  tannate  is  soluble  in  an 
excess  of  tannic  acid,  in  alcohol,  and  boiling  water.  With  chlorine  it  is 
converted  into  methylamine.  Prof,  Strecker  has  found  that,  by  heating 
in  a  sealed  tube  Theobrominia-rAgO  with  CXHjI  (iodide  of  methyle), 
the  resulting  products  are  Agl-j-HO  +  Catieiue. 

Caffeina,  U.  S.  P.     {Caffeine.     CsU,,^<O^.U.p  =  212,) 

A  proximate  principle  of  feebly  alkaloidal  power,  generally  ]irepared 
from  the  dried  leaves  of  Camellia  Thea,  Link  (uat,  ord.  Terudnc- 
miacece),  or  from  the  dried  seeds  of  Coffea  arabica,  Linne  (uat.  ord. 
Rubiacece) ;  or  from  Guarana,  and  occurring  also  in  other  plants. 

Caffeine,  Theine,  Gnaranine,  Psoraline,  C^IIioX/X  +  ^H^O. — It  is 
prepared  from  the  hot  infusion  of  tea  or  coffee  l)y  precij)itating  the  tan- 
nic acid  with  subacetate  of  lead,  boiling  th(^  mixture,  filtering,  removing 
the  excess  of  lead  by  hydrosulj)huric  or  suli)huric  acid,  eva])orating  the 
clear  lifpior,  and  recrystallizing  the  product. 

A,  Vogel,  Jr.'s,  method  is  as  follows:  Powdered  coffee  is  extracted 
by  commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  cafli'ine 
behind ;  the  oil  is  remove<l  by  a  little  ether  or  by  water,  from  which 
latter  licpiid  the  alkaloid  crystallizes  on  cooling. 

Coffee  contains  about  |  per  cent,,  tea  f gunpowder)  1  to  4  ])er  cent., 
Ilex  Paraguayensis  (Psoralea  glandulosa)  .13  per  cent.,  of  caffeine. 
Black  tea  contains  more  cafleine  than  green  teji. 

Colorless,  soft  and  flexible  crystals,  generally  quite  long,  and  of  a 
silky  lustre,  permanent  in  the  air,  odorless,  having  a  bitter  taste  and  a 
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neutral  reaction.  Solii])le  in  75  parts  of  water  and  in  35  parts  of  alco- 
hol at  15°  C.  (59°  F.);  in  9.5  parts  of  boiling  water  and  very  soluble 
in  boiling  alcohol ;  also  soluble  in  about  G  j)arts  of  chloroform,  but 
very  sliglitly  .soluble  in  ether  or  in  disulphide  of  carbon.  When  heated 
to  100°  C.  (212°  F.),  the  crystals  lose  8.49  per  cent,  in  weight  (of  water 
of  crystallization) ;  and,  when  heated  on  platinum  foil,  they  are  com- 
pletely volatilized  without  carbonizing.  On  heating  caifeiue  with  chlo- 
rine water,  or  treating  it  with  concentrated  nitric  acid,  it  is  decomposed ; 
on  evaporating  afterward,  at  a  gentle  heat,  a  yellow  mass  is  left,  which, 
when  moistened  with  water  of  ammonia,  assumes  a  purplish  color. 

Sulphuric  or  nitric  acid  should  dissolve  it  without  color,  and  its 
aqueous  solution  should  not  be  precipitated  by  test-solution  of  iodide  of 
mercury  and  potassium  (absence  of  other  alkaloids). 

Its  salts  and  double  salts  are  well  defined  and  crystallizable,  some  are 
decomposed  by  water.  It  produces  a  crystalline  precipitate  Mith  nitrate 
of  silver.  Tannate  of  caflfeiua  is  obtained  as  a  white  precipitate,  solu- 
ble in  boiling  water. 

When  caHeine  is  distilled  with  caustic  baryta,  the  distillate  contains 
ammonia  and  methylamine,  and  there  remains  in  the  retort  a  new  base, 
caffeidine,  CjH.^^ ^0-2,  M'hich  is  not  precipitated  by  solution  of  ammonia 
or  potassa,  but  is  separated  in  oily  drops  b}'  solid  KHO. 

Caffeine  is  not  an  alimentaiy,  but  tonic,  and  in  large  doses  a  poison- 
ous substance,  producing  death  in  various  animals,  by  palsying  the 
nervous  system.  {Dr.  tShihlmann.)  It  seems  to  act  chiefly  on  the  gan- 
glionic system  of  nerves,  and  but  slightly  on  the  brain.  L.  Thompson 
has  used  it  in  doses  of  from  1  to  5  grains  in  the  low  stages  of  typhoid 
fevers  with  marked  success;  he  also  recommends  it  in  hemicrania,  neu- 
ralgia, and  relapsing  fever.  Its  solution  in  citric  acid  has  been  used 
with  considerablo  success  in  the  treatment  of  siok-headache.  (See  IJx- 
temporaneous  Pharmacy^  This  solution  is  frequently  regarded  as  the 
solution  of  a  citrate,  the  existence  of  which,  however,  is  denied  by  Hager. 
The  arseniate  of  caffeina  has  been  used  by  Dr.  Gastriel,  of  Cairo,  Egypt, 
as  a  substitute  for  quinia  in  intermittents.  (^Am.  M.  Jlonthly,  xvii.,  p. 
267.) 

Pilocarpine,  CuHi^NgOg- — This  alkaloid  may  be  obtained  from 
jaborandi  (pilocarpus  pennatifolius)  by  exhausting  the  leaves  with  80  per 
cent,  alcohol  in  Mhicli  8  parts  of  hydrochloric  acid  to  the  1000  have 
been  added.  The  tincture  is  reduced  to  the  consistence  of  a  fluid  extract, 
mixed  with  water  and  filtered,  a  slight  excess  of  ammonia  is  added  to 
the  filtrate  and  a  large  amount  of  chloroform,  the  chloroformic  solution 
is  agitated  with  water  sufficiently  acidulated  with  hydrochloric  acid  to 
neutralize  the  pilocarpine,  and  it  may  be  obtained  from  the  aqueous 
solution  by  evaporation,  the  impurities  remaining  in  the  chloroform. 

The  muriate,  acetate,  nitrate,  hydrobromate,  and  phosphate  have  all 
been  prepared. 

Harmaline,  C^^JI^^NJ^. — The  seeds  of  Peganum  harmala  (Ruta  syl- 
vestris),  a  plant  of  Southern  Russia,  are  used  there  as  a  dye,  and  are 
said  to  be  inebriating  and  soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with  table 
salt,  in  which  solution  the  chlorides  are  insoluble ;  the  purified  salts  are 
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preoipitatctl  l)v  oxooss  of  ammonia,  when  harmine  crystallizes  first  in 
needles,  afterwards  liarnialine  in  scales.  Colorless  scales  or  octohtxlrons, 
nearlv  tasteles>*,  with  ditliculty  s(tlnl)le  in  water  and  ether. 

The  salts  arc  of  a  sulphur-yellow  color,  nut  dycin*:-;  of  a  jturely  hitter 
taste;  i)rcci|)itatcd  hy  excess  of  acids  or  inorjianic  siUts.  J>y  digestion 
with  alcohol  another  alkaloid — 

]*nrjtJn/rh(trn}i}u;  harinaline  of  Goelwl,  is  obtiiiued,  of  a  red  color, 
vieldinsji;  n\\  salts  and  dyeing. 

Jftinninc,  C^^IIjoX^^ ),  is  a  prwlnct  of  oxidation  of  harmaline ;  it  crys- 
tallizes in  colorless  prisms ;  its  sidts  are  colorl&ss,  but  otherwise  resemble 
those  of  harmaline.  Harniine  and  harmaline  are  splendid  red  dyes,  if 
prcviouslv  convertwl  into  ])orphyrharmine. 

Jdimiirine  is  obtained  from  the  cabbage-trcc  bark,  GeofFroya  Jamai- 
censis,  also  called  Andira  inermis. 

The  aqueous  infusion  is  precipitated  by  biusit;  acetate  of  lead,  treated 
with  sulphuretted  hydrogen,  and  evaporated.  It  crystallizes  in  yellow 
quadrangular  tal)les,  bitter,  soluble  in  water,  little  in  alcohol,  nielting 
below  the  boiling  point  of  water.  The  salts  are  yellow,  bitter,  some 
crystallizable ;  in  small  doses  they  produce  restlessness,  in  larger  purg- 
ing.    It  is  said  to  be  vermifuge. 

Surlnam'inc. — From  the  bark  of  Andira  retusa  (Geoffroya  Surina- 
mensis),  is  prepared  similarly  to  the  above.  It  crystallizes  in  tine  white 
microscopic  needles,  without  taste  or  smell,  nearly  insoluble  in  cold 
water  and  ether,  soluble  in  boiling  alcohol  and  boiling  water. 

Physodigminc. — This  alkaloid  is  olitained  from  the  Calabar  bean 
(Phvsostigma  vcnenosum),  by  exhausting  the  alcoholic  extract  of  the 
beans  with  water,  preci})itating  with  magnesia,  eva})orating  and  dissolv- 
ing with  ether.  Weak  sulphuric  acid  was  added  to  the  ethereal  solu- 
tion and  shaken  mcII.  The  solution  of  the  sulphate  which  remains 
below  yields  the  alkaloid  on  evaporation. 

The  salicylate  of  ])hysostigmine  is  a  new  officinal  in  the  United  Sfntrs 
Pharmacopoeia,  and  has  a  formula  of  (.\-II.iX302,C-Hg03  =  413.  The 
dose  is  uncertain,  as  no  experiments  have  been  recorded ;  in  ophthalmic 
practice  a  solution  of  a  grain  or  two  in  the  ouncx5  would  be  suitable. 

Bapfisinr, — The  root  of  Baptisia  tinctoria  contains  an  alkaloid  Mhich 
has  not  been  isolated,  unless  the  crystalline  principle  of  IJ.  L.  Sniedley 
(Amer.  Jour.  Pliwm.,  1862,  p.  310)  is  the  pure  alkah)id. 

Cynapine  is  a  sciu'ccly  known  alkaloid,  obtained  by  Ficinus  from 
fool's  parslev.  (See  Syllabus.)  It  crystallizes  in  rhombic  prisms,  which 
are  soluble  in  water  and  alcohol,  insoluble  in  ether,  and  have  an  alka- 
line reaction.     The  sulphate  is  crystallizable. 

Trianospennine. — From  the  root  of  the  Brazilian  tayuya  de  pimenta 
comari,  Peckolt  separated  this  alkaloid,  which  is  ])robal)ly  idcMitical  with 
Herberger's  iayuyina.  It  crystallizes  in  colorless  needles,  is  inodorous, 
of  a  biting  taste,  insoluble  in  ether,  soluble  in  alcohol  and  water,  has  an 
alkaline  reaction,  and  furnishes  with  sulphuric  acid  a  crystallizable  sidt. 
It  apj)ears  to  be  })urgative. 

AthrroHpcrmine,  Cg^II^^XO,,,  was  discovered  by  Zeyer  in  an  Austra- 
lian drug.  {Amrr.  Jour.  J^/tarm.,  1S()2,  p.  165.)  It  is  a  grayish-white 
powder,  of  a  bitter  taste,  changing  to  yellowish  in  the  sunlight.    A\'hen 
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carefully  heated  it  ^ives  oflf  the  odor  of  putrid  meat  and  afterwards  of 
herrings;  it  pr()l)al)ly  evolves  propylamine.  It  is  nearly  insoluble  in 
water;  dissolves  in  1000  jiarts  of  cold  and  100  parts  boiling  ether,  in 
32  parts  cold  and  2  parts  boiling  stronger  alcohol,  in  ehlorofonn,  bisul- 
phide of  carbon,  volatile  and  fixed  oils;  concentrated  nitric  acid  pro- 
duces a  brown-yellow  color ;  sulphuric  acid  and  chromate  of  potassium 
yield  slowdy  a  green  color  of  Cr203;  from  iodic  acid  it  liberates  iodine. 

Cocaine,  Ci7H2iNO^,  is  obtained  from  the  leaves  of  Erythroxylon 
coca  by  exhausting  them  with  acidulated  alcohol,  treating  with  milk 
of  lime,  neutralizing  the  filtrate  with  suli)huric  acid,  evaporating,  dilut- 
ing with  water,  filtering  from  the  resin,  precipitating  by  carbonate  of 
sodium  and  exhausting  the  alkaloid  by  ether,  the  last  traces  of  coloring 
matter  can  only  be  removed  by  washing  with  alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms ;  soluble 
in  704  parts  of  cold  water,  in  alcohol  and  ether.  The  solutions  are 
alkaline  to  test  paper ;  bitterish ;  promote  the  flow  of  saliva  and  pro- 
duce a  feeling  of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difficulty,  and  show  no  striking  reac- 
tions with  tests,  or  peculiar  coloration  with  oxidizing  agents.  Its  pre- 
cipitate with  iodohydrargyrate  of  potassium  (jNIayer's  test)  dissolves  in 
muriatic  acid,  in  which  behavior  it  differs  from  other  alkaloids. 

Heated  with  muriatic  acid  it  splits  into  benzoic  acid  and  a  new  base, 
ecgonine,  C9H15NO3+H2O,  which  is  soluljle  in  water. 

For  further  accounts  see  the  papers  of  Dr.  A.  Niemann  {Amer.  Jour. 
Pharm.,  1861,  p.  122),  of  J.  M.  Maisch  {ibkl,  496),  and  of  Lossen 
{ibid.,  1862,  406). 

The  Cinchona  Alkaloids  and  their  Salts. 

In  view  of  the  importance  of  the  derivatives  of  cinchona  bark,  the 
officinal  process  of  assay  of  the  bark  is  introduced  here,  as  it  will  enable 
the  pharmacist  to  detect  an  inferior  bark  if  the  operator  performs  the 
process  skillfully. 

assay  of  cinchona  bark. 

I.  For-  Total  Alkaloids. 

Cinchona,  in  No.  80  powder,  and  fully  dried  at  100°  C.  (212°  F.), 
twenty  grammes  ..........     20 

Lime,  five  grammes 5 

Diluted  sulphuric  acid, 

Solution  of  soda, 

Alcohol, 

Distilled  water,  each A  sufficient  quantity. 

Make  the  lime  into  a  milk  w^ith  50  c.c.  of  distilled  water,  thoroughly 
mix  therewith  the  cinchona,  and  dry  the  mixture  completely  at  a  tem- 
perature not  above  80°  C.  (176°  F.).  Digest  the  dried  mixture  with 
200  c.c.  of  alcohol,  in  a  flask,  near  the  temperature  of  boiling  for  an 
hour.  When  cool,  pour  the  mixture  upon  a  filter  of  about  6  inches 
(15  centimeters)  diameter.  Rinse  the  flask,  and  wash  the  filter  with 
200  c.c.  of  alcohol,  used  in  several  portions,  letting  the  filter  drain  after 


588         ON    THE    ORGAXIC    ALKALIES    OU    ALKALOIDS. 

iise  of  Ciich  portion.  To  the  filtorid  liijuid  add  onon<jjh  diluted  8ul- 
pluirie  aeid  to  render  the  li(|tiid  acid  to  test-paper.  Let  any  ri'snUing 
prei'ipitate  (sulphate  ol'  ealeiuni)  sulisidi';  then  decant  the  licpiid,  in 
porlidus,  upon  a  very  small  filter,  and  wash  the  resiiUie  and  filter  with 
small  portions  of"  aleohol.  Distill  or  evaj)oraue  the  filtrate  to  exprl  all 
the  aleohol,  eool,  j)a.ss  throu<i:h  a  small  filter,  and  wash  the  latter  with 
distilled  water  slightly  acidulated  with  diluted  sul])huric  acid  until  the 
washinus  are  no  loui-er  made  turbid  bv  suliuion  oi  soila.  To  the  filtered 
licpiid,  concentrated  to  the  volume  of  about  50  c.e,,  Avheu  nciirly  cool,  add 
enouu:h  .solution  of  soda  to  render  it  stronjrh'  alkaline.  Collect  the  pre- 
cipitate on  a  wetted  filter,  l"t  it  drain,  and  wash  it  with  small  porticuis 
of  distilled  water  (usini;  as  little  as  possil)le)  until  the  washings  t;ive 
but  a  slight  turbidity  witli  test-solution  of  chloride  of  barium.  Drain 
the  filter  by  laying  it  uj)on  blotting  or  filter  papers  until  it  is  nearly  dry. 
Detach  the  precipitate  carefully  from  the  filter  and  transfer  it  to  a 
Aveiuhed  capsul(\  wash  the  filter  with  distilled  water  acidulated  with 
diluted  sulpiuuic  acid,  make  the  filtrate  alkaline  by  S(»lution  of  soda, 
and,  if  a  precipitate  result,  wash  it  on  a  very  small  filter,  let  it  drain  well, 
and  transfer  it  to  the  capsule.  Dry  the  contents  of  the  latter  at  100°  C. 
(212"  F.)  to  a  constant  weio-ht,  cool  it  in  a  desiccator,  and  weigh.  The 
number  of  grammes  nudtiplied  by  5  equals  the  percentage  of  total  alka- 
loids ill  the  cinchona. 

11.  'For  Quinine. 

To  the  total  alkaloids  from  20  gms.  of  cinchona,  previously  weighed, 
add  distilled  water  acidulated  with  diluted  sul})huric  acid  until  the  mix- 
ture remains  for  10  or  15  minutes  after  digestion  just  distinctly  acid  to 
test-]>apcr.  Transfer  to  a  weighed  beaker,  rinsing  with  distilled  water, 
and  adding  of  this  enough  to  make  the  whole  weigh  70  times  the  weight 
of  the  alkaloids.  Add  now,  in  drops,  solution  of  soda,  previously  well 
diluted  with  distilled  water,  until  the  mixture  is  exactly  neutral  to  test- 
paper.  Digest  at  G0°  C.  (140°  F.)  for  5  minutes,  then  cool  to  15°  C. 
(59°  F.),  and  maintain  at  this  temperature  for  half  an  hour.  If  crys- 
tals do  not  aj)pear  in  the  glass  vessel,  the  total  alkaloids  do  not  contain 
quinine  in  quantity  over  8  per  cent,  of  their  weight  (corresponding  to 
9  per  cent,  of  sulphate  of  quinine,  crystallized).  If  crystals  aj)pear  in 
the  mixture,  pass  the  latter  through  a  filter  not  larger  than  necessary, 
pre})ared  by  drying  two  filter-papers  of  2  to  'Al  inches  (5  to  9  centimeters) 
diaineter,  trimmimg  them  to  an  equal  weight,  folding  them  separately, 
and  i)lacing  one  within  the  other  so  as  to  make  a  plain  filter  four-fold  on 
each  side.  When  the  li(|uid  has  drained  away,  wash  the  filter  and  con- 
tents with  distilled  water  of  a  temperatiu-e  of  15°  ('.  (59°  F.)  added  in 
small  portions,  until  the  entire  filtered  liipiid  weighs  90  times  the  weight 
of  the  alkaloids  tid<en.  Dry  the  filter,  without  separating  its  folds,  at 
60°  C.  (140°  F.),  to  a  constant  weight,  cool,  and  weigh  the  inner  filter 
and  contents,  taking  the  outer  filter  for  a  counter-wf^ight.  To  the  weight 
of  eflloresced  sulphate  of  quinine  so  obtained,  add  11.5  per  cent,  of 
its  amount  (for  water  of  crystallization^  and  add  0.12  per  cent,  of  the 
weight  of  the  entire  filtered  liquid  (for  solubility  of  the  crystals  at  15°  C 
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or  59°  F.).  The  sum  in  grammes,  multiplied  by  5,  equals  the  percent- 
age of  cr}'stallizetl  sulphate  of  quinine  equivalent  to  the  (piiniue  in  the 
cinchona. 

Quinina,JJ.S.  P.    {Quinine.    C2,jH2.jX202.3H20  (crj-stallized)  =  378.) 

An  alkaloid  prepared  from  different  species  of  cinchona. 

This  alkaloid  is  pre])ared  from  various  species  of  cinchona  hark, 
which  contain  it  in  combination  with  kinic  acid  and  the  astriny-ent 
principle  called  cincho-tannic  acid.  These  combinations  being  only 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates  the 
alkaloid  in  a  soluble  form.  That  used  in  the  former  officinal  process 
for  preparing  thj  sulpliate  of  quinine  is  muriatic,  which  is  mixed  with 
water  in  which  the  powdered  bark  Ls  boiled.  The  yery  soluble  muriate 
of  quinine  contained  in  this  decoction  is  decomposed,  giving  up  its  acid 
to  limo,  while  the  quinine  is  liberated,  and,  being  insolul)le,  is  precipitated 
with  the  excess  of  lime  added,  t!ie  water  retaining  the  chloride  of  cal- 
cium resulting  from  the  reaction,  ".nd  most  of  the  impurities,  in  solution. 
The  precipitated  quinine  and  excess  of  lime  being  now  digested  in  alcohol, 
the  former  is  dissolved,  and  the  impure  quinine  is  obtained  by  evaporat- 
ing tliis  alcoholic  solution.  The  remaining  ])art  of  the  process  consists 
in  converting  this  into  the  officinal  sulphate,  at  the  same  time  rendering 
it  pure.  To  accomplLsh  this,  the  amorphous  mass  is  dissolved  in  diluted 
-ulphuric  acid,  and  filtered  through  bone-black,  which  contains  sufficient 
carbonate  of  lime  to  neutralize  the  excess  of  sulphuric  acid,  and  thus 
facilitate  the  crj'stallization  of  the  sulphate  as  the  solution  cools.  This 
{)rocess  requires  to  be  repeated,  with  the  addition  of  acid,  if  the  charcoal 
is  too  alkaline,  till  a  white  and  pure  product  is  the  result. 

The  following  is  the  process  for  preparing  this  alkahjid  without 
alcoliol,  by  Herring,  who  substitutes  in  place  of  it  oil  of  turpentine  or 
lienzrile  :— 

Powdered  bark  is  boiled  with  caastic  soda,  to  remove  extractive,  gum, 
and  coloring  matter,  exhausted  with  diluted  sulphuric  acid,  evajjorated 
at  al)out  120°,  filtered,  precipitated  by  caustic  soda,  Avashed,  redissolved 
in  H.,SO_„  reciystallized,  treated  with  animal  charcoal,  and  by  fractional 
crystallizations  purified  from  the  other  alkaloid. 

The  soda  liquor  is  supersaturated  with  muriatic  acid,  evaporated, 
filtered,  treated  with  hydrate  of  lime,  from  which  precipitate  the  alka- 
loids may  be  extracted  by  oil  of  turpentine  or  benzole.  On  adding 
diluted  HaSO^,  a  solution  of  the  alkaloid  is  obtained  to  be  purified  as 
above, 

A  white,  flaky,  amorphoiLS  or  minutely  cr\-stalline  powder,  permanent 
in  the  air,  odorless,  having  a  ver}'  bitter  taste,  and  an  alkaline  reaction. 
Soluble  in  about  1600  parts  of  water,  and  in  G  parts  of  alcohol  at  15° 
C.  (59°  F.);  in  700  parts  of  boiling  water,  in  2  parts  of  boiling  alcoliol, 
in  about  25  parts  of  ether,  in  about  5  parts  of  chloroform,  in  about  200 
parts  of  glycerin,  and  also  solul)le  in  l)enzin,  benzol,  water  of  ammonia, 
or  in  diluted  acids,  which  latter  it  neutralizes.  "When  heated  to  57°  C. 
(135°  F.),  it  melts,  and,  at  the  temperature  of  the  water-bath,  loses 
about  9  jier  cent,  (about  2  molecules)  of  its  water  of  cr}-stallization, 
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the  iTiuaiiulcr  lK'in<j;  cxpcll'-'cl  at  I'lo"^  C  (257°  F.).  On  i;j;iiiti()n,  the 
alkah)ul  buriLS  shiwly,  without  leaving  a  residue.  The  nthition  of 
quinine  in  dihited  sulphuric  acid  has  a  vivid,  blue  fluorescence.  Treatal, 
fii*st,  with  tVesli  chlorine  Mater,  and  tlu'U,  with  a  sli<rht  excess  of  water 
of  ammonia,  <[uinine  ])roduces  an  emerald-green  color. 

(Quinine  >hi>uld  ailord  no  color,  or  none  darker  than  a  pale  yellow, 
with  undiluted  suli)huric  acid  (absence  of  foreign  organic  matters),  nor 
should  it  be  retldened  by  nitric  acid  (difference  froUi  morphine).  If 
1  gm.  (tf  quinine  be  mixed,  in  a  mortar,  with  0.5  gm.  of  sul|)hatp  of 
anunonium  and  5  c.c.  of  distilled  water,  the  mixtiuv  thoroughly  dried 
on  the  water-bath,  the  residue  (which  shoidd  be  neutral  to  test-paix-r) 
Offitated  with  10  c.c.  of  distilled  water,  this  mixture  macerated  at  15° 
C.  (59°  F.)  for  half  an  hour,  then  ilUered  through  a  small  filter,  5  c.c. 
of  the  filtrate  taken  in  a  test-tube,  and  7  c.c.  of  water  of  anunonia 
(sp.  gr.  0.9G0)  then  added — on  closing  tlic  test-tube  with  the  finger  and 
gently  turning  it  until  the  ammonia  is  fully  intermixwl,  a  clear  liquid 
should  1)0  obtained.  If  the  temperature  of  maceration  has  been  IH^  C. 
(60.8°  F.),  7.5  c.c.  of  the  water  of  ammonia  may  be  added  ;  if  17°  V. 
(02.0°  F.),  8  Q.c.  may  be  added.  In  each  instance  a  clear  liquid  indi- 
cates the  absence  of  more  than  about  1  per  cent,  of  cinchonidine  and 
quinidine,  and  of  more  than  traces  of  cinchonine. 

Its  salts  are  mostlv  crystal lizable  ;  their  solutions  show  a  blue  fluores- 
cence, and  on  the  addition  of  fresh  chlorine  water  and  a  little  anunonia, 
are  colored  violet,  by  an  excess  of  NHg  emerald-green  ;  too  nuieh  chlo- 
rine causes  a  brown  color.  A  solution  of  quinine  in  diluted  sulphuric 
acid,  mixed  with  some  acetic  acid  and  alcohol,  and  heated  to  l.'>0°, 
yields,  after  the  addition  of  tincture  of  iodine,  beautiful  emerald-green 
crystals  of  iodosulphatc  of  quinine,  Ilerapath's  salt,  which  are  nearly 
colorle&s  by  transmitted  light.  The  solution  of  its  salts  is  precipitated 
by  alkalies,  their  carbonates  and  bicarbonate;  but  if  they  had  been 
previously  sufiiciently  acidulated  with  tartaric  acid,  biearbonatc  of 
sodium  prt)duces  no  precipitate.  W  their  solution  is  treated  fii-st  with 
chlorine  water,  free  from  hydrochloric  acid,  and  subsequently  with 
finely-j)owdered  ferrocyanide  of  potassium,  a  red  coloration  is  j)roduced, 
while  potassa  causes  a  yellow  color.  (Quinine  salts  are  precij)italed  by 
ferrocyanide  of  ])otassiiun,  the  ])re('ipitate  is  dissolved  on  boiling  and 
by  an  excess  of  the  precipitant.     (Diflerences  from  cinchonine.) 

Quinince  BisuJphas,  U.  S.  P.     {Blsulphafe  of  Qamine. 
C2„H,,N202H2SO,.7II,0  =  548.) 

Bisulj)hate  of  quinine  should  be  kept  in  well-stopped  bottles. 

Colorle&s,  clear,  orthorhombic  crystals,  or  small  needles,  efflorescing 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  very  bitter 
taste,  and  a  strongly  acid  reaction.  Soluble  in  about  10  parts  of  water 
(with  vivid  l)lue  tluorescencc),  and  in  .32  parts  of  alcohol  at  15°  C 
(59°  F.) ;  very  soluble  in  boiling  water  and  in  boiling  alcohol.  At  100° 
C.  (212°  F.)  it  loses  all  its  water  of  crystallization,  and  at  135°  C. 
(275°  F.)  it  is  converted  into  bisulphate  of  (juinicine.  On  ignition,  the 
salt  burns  slowly  without  leaving  a  residue.     Treated,  first,  with  fresh 
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chlorine  water,  and  then,  with  a  sliglit  excess  of  water  of  ammonia,  it 
produces  an  emerald-green  color.  Its  aqueous  solution  yields,  with  water 
of  ammonia,  a  precipitate  readily  soluble  in  an  excess  of  water  of 
ammonia,  or  in  ether.  With  test-solution  of  chloride  of  barium  it  j)ro- 
duces  a  white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  at  most,  but  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  mor})hine).  If  1  gm.  of  bisul- 
phate  of  quinine  be  dried,  on  a  water-bath,  to  constant  weight,  the  resi- 
due should  weigh  not  le&s  than  0.77  gm.  (absence  of  free  water).  If  1 
gm.  of  the  salt,  previously  dried  at  100°  C.  (212'='  F.),  be  agitated  with 
8  c.c.  of  distilled  water,  the  mixture  made  exactly  neutral  to  test-paper 
by  the  cautious  addition  of  water  of  ammonia,  then  increased  by  the 
addition  of  distilled  water  to  10  c.c.,  and  macerated  at  15°  C.  (59°  F.) 
for  half  an  hour,  upon  proceeding  further  as  directed  for  the  correspond- 
ing test  under  quinine  (see  Quinina),  the  results  there  given  should  be 
obtained. 

Quinince  Hijdrohromas,  U.  S.  P.     {Hydrobromate  of  Quinine, 
C2oH,,N,02HBr.2H20  =  440.8.) 

Hydrobromate  of  quinine  should  be  kept  in  well-stopped  bottles. 

Colorless,  lustrous  needles,  permanent  in  ordinary  air,  but  readily 
efflorescing  at  a  gentle  heat,  odorless,  having  a  very  bitter  taste,  and  a 
neutral  or  slightly  alkaline  reaction.  Soluble  in  about  16  parts  of  water, 
and  in  3  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1  part  of  boiling  water, 
and  in  less  than  1  part  of  boiling  alcohol;  in  6  parts  of  ether,  in  12 
parts  of  chloroform,  and  moderately  soluble  in  glycerin.  On  ignition, 
the  salt  burns  slowly  without  leaving  a  residue.  The  aqueous  solution, 
when  acidulated  with  sulj)huric  acid,  has  a  blue  fluorescence,  and,  Avhen 
treated,  first,  with  fresh  chlorine  water,  and  then  Avith  a  slight  excess  of 
water  of  anuiionia,  it  produces  an  emerald-green  color,  AVater  of 
ammonia  added  to  the  aqueous  solution  throws  down  a  white  precipitate 
readily  solul)le  in  an  excess  of  water  of  ammonia,  or  in  ether.  Test- 
solution  of  nitrate  of  silver  produces  a  white  precij)itate,  which  is  insol- 
uble in  diluted  nitric  acid,  and,  when  filtered  off  and  washed,  insoluble 
in  solution  of  carbonate  of  ammonium. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  a  small  portion 
of  the  salt  be  dried  on  the  water-bath  until  it  ceases  to  lose  weight,  and 
the  residue  cooled  in  a  desiccator,  the  loss  of  weight  should  not  exceed 
8.2  per  cent.  The  aqueous  solution  should  not  be  rendered  turbid  by 
diluted  sulphuric  acid  (absence  of  barium),  and  not  more  than  slightly 
turbid  by  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If 
1.5  gm.  of  the  salt  be  dissolved  in  15  c.c.  of  hot  distilled  water,  the 
solution  stirred  with  0.6  gm.  of  crystallized  sulphate  of  sodium  in 
powder,  the  mixture  maintained  at  15°  C.  (59°  F.)  for  half  an  hour  and 
then  drained  through  a  filter  only  large  enough  to  contain  it,  until  5  c.c. 
of  filtrate  are  obtained — upon  treating  this  liquid  as  directed  for  the 
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(•orres|X)n(lin<;-  test  uiuler  quinine  (see  Quinlna),  the  results  there  given 
should  l>o  obtained. 

QaiiiiiKC  ITydrocJiloras,  U.  S.  P.     {Hydrocldoratc  of  Quinine. 
C^,lI,,X,(),,II('l.i:iI/)  =  aUG.4.) 

Ilydrochloratc  ot"  (juinine  sliould  be  kept  in  well-8toppe<l  bottles. 

The  Duhlin  Pharnuicopceia  orders  4."')7  grains  of  ervstallized  sul- 
phate of  (piinine  (equivalent  to  382  grains  of  the  salt  dried  at  212'^) 
dissolved  in  .'>()  oz.  of  boiling  water,  to  be  precij)itated  bv  12.'>  grains 
of  ehloride  of  barium,  and  the  liltrate  evaporated  initil  a  pelliele  forms. 
Another  pnx'ess  is  to  decompose  1  part  of  the  sulphate  in  aleoholie 
solution  by  3  parts  of  ehloride  of  sodium.  It  ervstallizes  with  21  L() 
in  needles  of  a  ])early  lustre,  more  soluble  than  the  sul})hate.  Baryta 
is  detected  by  snlpluuie  acid,  sul])hateoi'  (juinine  by  ehloride  of  l)arium. 

W  hite,  lustrous  needles,  forming  tufts,  })ermanent  in  ordinary  air, 
but  readily  efflorescing  at  a  gentle  heat,  odorless,  having  a  very  bitter 
taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  34  parts  of 
water,  and  in  3  i)arts  of  alcohol  at  1.")°  C  (59°  F.);  in  1  part  of  boiling 
water,  and  very  soluble  in  boiling  alcohol ;  when  rendered  anhydroiLS, 
it  is  soluble  in  1  part  of  chloroform.  On  ignition,  the  s;dt  burns  slowly 
without  leaving  a  residue.  'J'he  saturated,  aqueous  solution  does  not 
show  any  blue  fluorescence,  which,  however,  appeal's,  in  some  degree,  in 
more  dilute  solutions,  if  not  acidulated.  AVhen  treated,  iirst,  with  fresh 
chlorine  water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it 
produces  an  emerald-green  color.  Water  of  ammonia  added  to  the 
aqueous  solution,  throws  down  a  white  precipitate  readily  soluble  in  an 
excess  of  Avater  of  anunonia,  or  in  ether.  Test-solution  of  nitrate  of  silver 
produeesa  white  ]>recipitate  insoluble  in  nitric  acitl,  but  soluble  in  ammonia. 

The  salt  should  not  be  colored,  or  only  very  slightly  colored,  by  undi- 
luted sul[)huric  acid  (absence  of  foreign  organic  matters),  nor  be  reddened 
by  nitric  acid  (dift'erencc  from  morj)hine).  The  aqueous  solution  of  the 
salt  should  not  be  rendered  turbid  by  diluted  sul])huric  acid  (absence  of 
barium),  nor  more  than  slightly  turbid  by  test-solution  of  c-hloride  of 
barium  (limit  of  sulphate).  If  a  small  portion  of  the  salt  be  dried  on 
a  water-i)ath  until  it  ceases  to  lose  weight,  and  the  residue  cooled  in  a 
desiccator,  the  loss  of  weight  should  not  cxce«l  9  per  cent.  If  1.5  gni. 
l)e  dissolved  in  15  c.c.  of  hot  distilled  water,  the  solution  stirred  with 
0.75  gm.  of  crystallized  sulphate  of  sodium  in  powder,  the  mixture 
maintained  at  15°  C.  (59°  F.)  for  half  an  hour,  and  then  drained  through 
a  filter  only  large  enough  to  contain  it,  until  5  c.c.  of  filtrate  are  obtained 
— upon  treating  this  li<piid  as  directed  for  the  corresponding  test  under 
quinine  (see  Quinina),  the  results  there  given  should  be  obtained. 

Quinince  Siifphaii,  U.  S.  P.     {Sulphate  of  Quinine. 
{C,,U,,^f).,)^H^S0^.7Rp  =  872.) 

[Quinice  Sufphas,  Pharm.,  1870.) 

Sulphate  of  quinine  should  be  kept  in  well-stopjKHl  bottles. 
Of  the  salts,  the  neutral  suljihate  (formerly  called  disulj)hate)  is  oflRe- 
iual,  and  mostly  employed.     Its  mode  of  preparation  has  been  given 
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above.  It  is  in  feathery,  white  crystals,  much  interlaced ;  of  its  8 
e(][uivalents  of  water,  6  are  given  off  by  exposure  to  dry  air,  while  the 
remaining  2  are  driven  off  at  248°.  It  dissolves  in  740  parts  of  cold 
and  30  |)arts  boiling  water,  in  60  parts  of  alcohol,  but  scarcely  in  ether. 
The  addition  of  a  mineral,  or  of  certain  organic  acids,  renders  it  easily 
soluble. 

The  salts  of  quinine  are  all  used  as  tonics ;  the  sulphate,  especially,  is 
a  well-known  antiperiodic  and  febrifuge ;  it  is  said  to  produce  abortion 
when  given  during  pregnancy.  The  dose  varies  from  1  to  20  grains. 
It  is  given  in  powder,  pill,  mixture,  and  solution.  (See  Extemporaneous 
Pharmacy.) 

Snow-^\'hite,  loose,  filiform  crystals,  fragile  and  somewhat  flexible, 
making  a  very  light  and  easily  compressible  mass,  lustreless  from  super- 
ficial efflorescence  after  standing  in  the  air,  odorless,  having  a  persistent, 
very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  740  parts  of  water, 
and  in  65  parts  of  alcohol  at  15°  C  (59°  F.);  in  about  30  parts  of 
boiling  water,  in  about  3  parts  of  boiling  alcohol,  in  small  projior- 
tions  of  acidulated  Avater,  in  40  parts  of  glycerin,  in  1000  parts  of  chlo- 
roform, and  very  slightly  soluble  in  ether.  When  long  exposed  to  the 
air,  or  when  kept  at  50°  or  60°  C.  (122°  to  140°  F.)  for  some  hours,  it 
loses  most  of  its  water  of  crystallization  (all  except  4.6  per  cent.,  or  2  to 
3  molecules  of  water),  the  last  portion  being  slowly  expelled  at  100°  to 
115°  C.  (212°  to  239°  F.).  On  ignition,  the  salt  burns  slowly  without 
leaving  a  residue.  The  aqueous  solution  of  the  salt,  especially  when 
acidulated  with  sulphuric  acid,  has  a  vivid,  blue  fluorescence.  When 
treated,  first,  wdth  fresh  chlorine  water,  and  then  wath  a  slight  excess  of 
water  of  ammonia,  the  salt  produces  an  emerald-green  color.  Water  of 
ammonia  added  to  the  aqueous  solution  of  the  salt,  throws  down  a  white 
precipitate  readily  soluble  in  an  excess  of  water  of  ammonia,  and  soluble 
in  about  20  times  its  weight  of  ether  (the  other  cinchona  alkaloids  requir- 
ing larger  proportions  of  ether  or  of  w^ater  of  ammonia  for  solution). 
Dissolved  in  water,  it  yields,  wdth  test-solution  of  chloride  of  barium,  a 
white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  col- 
ored, by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters), 
nor  be  reddened  by  nitric  acid  (difference  from  morphine).  20  c.c.  of 
absolute  alcohol  should  dissolve  0.2  gm.  of  the  salt,  forming  a  clear 
liquid.  If  a  portion  of  the  salt  be  boiled  with  milk  of  lime,  no  ammo- 
niacal  vapor  should  be  given  off. 

If  1  gm.  of  the  salt  be  ])laced  in  a  porcelain  capsule,  and  dried  at  a 
temperature  of  100°  C.  (212°  F.)  for  3  hours,  or  until  a  constant  weight 
is  attained,  the  remainder,  cooled  in  a  desiccator,  should  weigh  not  less 
than  0.838  gm.  (absence  of  more  than  8  molecules,  or  16.18  per  cent. 
of  water).  If  the  residue,  thus  dried  at  100°  C.  (212°  F.),  be  agitated 
with  10  c.c.  of  distilled  water,  the  mixture  macerated  at  15°  C  (59°  F.) 
for  half  an  hour,  then  filtered  through  a  small  filter,  5  c.c.  of  the  filtrate 
taken  in  a  test-tube,  and  7  c.c.  of  w'ater  of  ammonia  (sp.  gr.  0.960)  then 
added,  on  closing  the  test-tube  with  the  finger,  and  gently  turning  it 
until  the  ammonia  is  fully  intermixed,  a  clear  liquid  should  be  obtained. 
If  the  temperature  of  maceration  has  been  16°  C.  (60.8°  F.),  7.5  c.c.  of 
38 
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tho  wator  of  ninnioiiia  may  be  adcK'd  ;  if  17°  C  (()'2.G°  F.),  8  o.o,  mav 
l)C'  adiktl.  In  each  instance,  a  clear  ii(|ni(l  indicates  the  al)senee(»f  mkuv 
than  ahoiit  1  per  cent,  of  ciiiehonidine  or  (juinidinc,  and  of  more  than 
tra<vs  of  finehoninc. 

DcUviion  of  Aihiltcridiona  and  Iiii/)in-iflcs  in  SitljjjKifr  of  Qitlnhir. — 
The  hehavior  of  the  cincliona  alkaloids  and  their  salts  hits  been  men- 
tioned inidcr  their  resj)eetive  heads,  an<l,  with  the  aid  of  these  tests,  it  is 
not  \  crv  dilHenlt  to  (listin<j:uish  the  alkaloids,  w  hen  j)ure,  from  eaeli  (»ther. 
There  is  more  ditlii-nlty  ex])erienciKl  in  detectin<r  the  presence  of  one 
alkaloid  in  another,  or  in  finding  out  foreign  substances  sometimes 
fraudulently  mixed  with  them.  The  following  are  tiie  varioiLs  tests 
proposed  for  these  j)iu'i)oscs. 

1.  Zliiiincr\s  f(\st. — (JU  drops  of  ether,  20  of  ammonia  water,  and  10 
grains  of  the  sulphate,  ])reviously  dissolved  in  15  dro|)s  of  water  and 
10  drops  of  diluted  sulphuric  acid,  made  of  1  part,  by  weight,  of  sul- 
phuric acid  to  5  of  water,  are  mixed  in  a  test-tube;  the  quinine,  l)eing 
soluble  in  the  ether,  will  not  a])pcar,  but  any  admixture  of  cinchonine,  or 
above  10  per  cent,  of  <iuinidine,  will  separate  as  a  layer  of  white  jxiwder, 
iKnween  the  aqueous  licpiid  and  the  su])ernatant  ether.  If  (piinidine  be 
present,  it  will  be  ilissolved  by  a  large  addition  of  ether,  while  cinchonine 
will  not.  If  less  than  10  per  cent,  of  quinidine  is  present,  the  mixture 
will  l)e  clear,  but  the  quinidine  will  soon  crystallize,  while  quinine  will, 
after  a  mIuIc,  uelatiuize  the  ethereal  solution. 

2.  linnijjs  test  is  said  to  be  even  more  delicate  than  the  former.  6 
grains  of  the  sul})hate,  |  drachm  of  ether,  2  or  3  drops  of  anmionia 
water,  are  well  agitated  in  a  test-tube;  pure  sulphate  of  quinine  will 
yield  a  perfectly  transparent  solution;  if  5  per  cent,  of  suljihate  of  qui- 
nidine is  present,  the  solution  will  likewise  be  clear,  but,  after  a  while, 
will  become  turbid  ;  10  per  cent,  of  quinidine  will  leave  a  portion  undis- 
solved ;  with  less  than  5  per  cent.,  the  solution  is  to  be  evaporated  spon- 
taneously, quinidine  will  then  be  left  in  crystids,  but  quinine  as  a  gunniiy 
mass. 

3.  Li'ehif/s  test. — 15  grains  of  the  salt  are  rubbed  ^\■itll  2  ounces  of 
ammonia  water,  this  is  heated  until  nearly  all  odor  of  anmionia  lias  dis- 
aj)])eared,  and  agitated  with  2  ounces  of  ether.  If  a  turbidness  remains 
on  the  margin  of  the  two  liquids,  cinchonine  is  present. 

The  ethereal  solution  may,  besides  (piinine,  also  contain  quinidine, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  eva])ora- 
tion. 

4.  Kerner^s  test. — Chemically  pure  neutral  sulphate  of  quinine  is  dis- 
solved in  distilled  water  to  saturation  at  a  tem])craturc  of  15°  i\  (59° 
Y.) ;  5  c.c.  of  this  solution  are  })recipitated  and  exactly  redissolved  by 
5  v.v.  of  ammonia  water,  sp.  gr.  .92,  and  by  7  c.c.  of  ammonia,  sj).  gr. 
.!h;.  For  a  similarly  ])repared  solution  of  sulphate  of  quinidine  and  cin- 
chonidine  from  10  to  13  times  this  <piantity  of  ammonia  is  needed  to 
liave  tlu^  same  effect,  while  the  precipitate'  from  the  cinchonine  salt  does 
not  redisM)lve.  Ae<'or(lingly,  to  tx'St  the  commercial  sulj)hate  of  (|uinine, 
an  excess  of  it  is  treated  with  distilled  water  of  59°  for  |-  hour  until  a 
Kiturat<'d  solution  is  obtiiined ;  5  c.c.  of  the  filtered  solution  are  mixtnl 
with   7  c.c.  of  oflicinal  water  of  ammonia  (or  Avith  5  c.c.  of  ammonia, 
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sp.gr.  .920);  if  the  alkaloifl  is  precipitated  and  redissnlved,  the  quinine 
salt  is  pure ;  if  more  annnonia  is  required  for  solution,  quinidine  or  cin- 
chonidine  is  present,  and  if  100  c.c.  ammonia  do  not  eifect  a  clear  solu- 
tion, cinchonine  is  present. 

Since  suljihate  of  cinchonine  is  the  most  soluble  sulphate  of  all  the 
cinchona  alkaloids,  and  since  the  sulphates  arranged  according  to  their 
solubility  follow  in  this  order :  cinchonine,  cinchonidine,  quinidine,  qui- 
nine, it  is  evident  that  if  a  commercial  sample  of  sulphate  of  quinine  is 
treate<l  with  an  insufficient  quantity  of  water  at  59°  F.,  the  most  solul)le 
sulphates  must  be  dissolved  iii-st,  and,  consequently,  the  larger  the  excess 
of  the  commercial  salt,  the  more  readily  will  these  other  alkaloids  be 
discovered  in  the  solution  by  means  of  the  ammonia  water  of  the  above 
standard  strength.  (See  the  verv  interesting  paper  in  Amer.  Jour. 
Fharm.,  1862,  pp.  417-429.) 

5.  The  presence  in  the  sulphates  of  cinchona  alkaloids  of  common 
adulterations  may  be  detected  a.s  follows : — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid,  and 
entirely  dissipated  by  heat.  Sufphate  of  calcium  may  be  detected  by 
its  insolul)ility  in  alcohol,  and  l)y  remaining,  after  ignition,  on  a  piece 
of  platina  foil.  Starch  would  remain  insoluble  in  dilute  acid  and  in 
alcohol,  and  would  be  recognized  by  the  well-known  iodine  test.  Stearic 
and  marc/aric  acids  and  resins  Avould  float  in  the  acid  solution,  and  be 
dissolved  by  ether.  Salicine,  if  more  than  10  per  cent,  were  present, 
would  show,  with  concentrated  sulj)huric  acid,  a  red  color.  Phloridzin 
would  be  detected  as  yielding  a  yellow  color  with  the  same  reagent,  or 
by  the  yellow,  red,  and  blue  color  imparted  to  it  by  gaseous  ammonia 
under  a  bell  glass.  Sugar  or  mannite  would  be  blackened  by  concen- 
trated sulphuric  acid.  Oxalate  of  ammonium  would  be  detected  l)y 
giving  off  ammoniacal  vapors  with  caustic  potassa.  Solution  of  caustic 
bars'ta  dissolves  salicine,  jMoridzin,  gum,  mannite,  etc.,  but  leaves  the 
alkaloids  and  sulphate  of  bar}-ta ;  in  the  solution,  after  it  has  been  freed 
from  bartiia  by  carbonic  acid,  these  substances  may  be  detected. 


Quinince  Valerianas,  U.  S.  P.     (  Valerianate  of  Quinine. 
C,oH2,XAC5Hi„0,.H,0  =  444.) 

(Quinice  Valerianas,  Pharm.,  1870.) 

Valerianate  of  quinine  was  made  officinal  in  1860.  It  is  obtained  by 
dissolving  freshlv-precipitated  quinine  in  diluted  valerianic  acid,  heated 
to  180°  F.,  and  crystallizing  by  cooling;  the  mother-liquors  are  evapo- 
rated below  120°.  It  combines  the  tonic  pro])erties  of  ciuiuine  with  the 
antispasmo<^lic  effects  of  the  valerianates. 

Valerianate  of  cjuinine  should  be  kept  in  well-stopped  bottles. 

White,  or  nearly  white,  pearly,  lustrous,  triclinic  cr^'stals,  permanent 
in  the  air,  havino^  a  slight  odor  of  valerianic  acid,  a  bitter  taste,  and  a 
neutral  reaction.  Soluble  in  about  100  parts  of  water,  and  in  5  parts 
of  alcohol  at  15°  C.  (59°  F.);  in  40  parts  of  boiling  water,  in  1  part 
of  boiling  alcohol,  and  slightlv  soluble  in  ether.  When  heated  to  about 
90°  C.  (194°  F.),  the  salt  melts,  forming  a  colorless  liquid.     On  igni- 


596         ON    THE    ORGANIC    ALKALIES    Oil    ALKALOIDS. 

tion,  it  l)urns  slowly  without  Icaviiii::  a  ivsiduc.  The  aqueous  solution, 
wlii'U  aritlulati'«l  with  suljihurif  atid,  has  a  hluo  fluoresccnco,  and  ciniti: 
the  odor  of  valerianic  acid.  W  hen  ticatcd,  first,  with  fresh  chlorine 
water,  and  then  with  a  sliglit  excess  of  water  of  aiuuKtnia,  it  ])r(Kluces 
an  cinerald-i2:reen  color.  AVater  of  ammonia  added  to  the  acjueous  solu- 
tion, throws  down  a  white  precipitate  reailily  soluble  in  an  excess  of 
water  of  ammonia,  or  in  ether. 

The  Siilt  should  not  be  colored,  or  not  more  than  sliu;htly  colored,  by 
undiluted  sulphuric  acid  (absence  of  forci<in  oriranic  matters),  nor  be 
reddened  by  nitric  acid  (ditlercnce  I'rom  morj)hine).  The  addition  of 
test-solution  of  chloride  of  barium  to  the  a<pieous  solution  of  the  sidt 
should  not  cause  more  than  a  slio;lit  precipitate  (limit  of  sidphate). 

QuinhuF  HypophofipJtlx. — Introduced  to  notice  by  Prof.  J.  Lawrence 
Smith,  is  nuule  Avith  I'aeility  by  dissolvin<«:  1  ounce  sulphate  of  ipiinine 
in  water  by  the  aid  of  diluted  sulphuric  acid,  then  precipitating  the  alka- 
loid with  ammonia,  washing,  digesting  the  quinine  in  excess,  iu  hypo- 
phosj)horous  acid  with  lieat;  after  filtering,  it  is  evaporated  spontaneously 
till  it  crystallizes.  It  may  also  be  made  by  doni)le  decomposition  be- 
tween hypophosphite  of  baryta  and  sulphate  of  (|uinine.  It  is  in  elegant 
tufts  of  feathery  crystiils,  soft  to  the  touch,  soluble  in  00  parts  of  water, 
and  more  so  in  hot  water.  It  loses  water  at  300°,  melts,  and  turns 
brown.     Dose,  1  to  5  grains. 

(Jiilniiue  io(losii/p}ir(s,  Herapath's  salt,  the  preparation  of  which  has 
been  m)ticed  among  the  tests  for  quinine,  has  been  used  in  luemoptysis, 
tuberculosis,  scrofula,  etc.,  in  doses  of  ^  to  3  grains,  3  or  4  times  a  day. 
(See  Am.  Drug.  Oirc,  iv.,  ]).  285.) 

Quiiiiiue  ITjfdriodas. — 5  parts  of  efiloresced  sulphate  of  quinine  dis- 
solved in  alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts 
of  i(xlide  of  potassium,  precipitates  sulphate  of  potassium,  and  yields, 
on  c'ouling  and  eva[)oratiug,  hydriodate  of  quinine  in  fine  cnstalline 
needles. 

Quiiuna'  antimonias  is  ]irecij)itated  by  double  decomposition  of  antimo- 
niate  of  potitssium  anil  sulphate  of  quinine,  and  crystallized  from  hot 
water  or  alcohol.  It  has  been  administered  in  periodical  disea.ses  in 
doses  of  from  6  to  10  grains  during  apyrexia,  and  it  is  stated  to  be 
rarely  necessary  to  give  it  a  second  time. 

(^ninina'  Arseiiit>. — Quinine  is  precipitated  from  100  parts  of  its  sul- 
l)hate,  di.ssolved  in  600  parts  alcohol,  and  boiled  with  14  parts  arsenions 
acid,  the  filtrate,  on  cooling,  separates  needles  of  this  poisonous  sjdt. 
It  may  be  given  with  ciuition  in  doses  from  \  to  J  grain  several  times 
a  day. 

Sii/phate  of  (fuinlne,  iron,  and  inof/ncsia,  as  ])roposed  by  Dr.  Fergus, 
contains  5  ])arts  of  the  first,  15  of  the  second,  and  80  of  the  third  sul- 
phate, it  being  merely  an  intimate  mixture  of  the  three.  It  is  claimed 
for  this  preparation  tliat  the  adjuvant  proju'rty  of  both  iron  and  (|uinine 
arc  remarkably  heightened,  and  that  in  solution  the  iron  is  not  ox- 
idizfHl.  (?) 

Quinhue  lacta-x  is  obtained  by  satiu'ating  lactic  acid  with  ((uinine,  or  by 
double  decomposition  of  the  baiyta  sidt  of  the  former  with  the  sulphate 
of  the  latter,  and  ciystallizes  in  soluble  needles. 
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Quinince  farfras  is  en^stallized  in  needles  from  tlic  liot  solution  of" 
quinine  in  tartaric  acid, 

QuinincB  citrus  Ls  separated  in  needles  from  the  hot  mixture  of  citrate 
of  sodium  added  to  sulj)hate  of  quinine  until  an  acid  reaction  is  shown 
to  test  paper.     (See  Citrate  of  Quiniu  and  Iron.) 

Quinince  Acetas. — 17  parts  of  the  effloresced  sulphate  of  quinine  are 
dissolved  in  boiling  water  and  mixed  wuth  6  parts  of  crystallized  acetate 
of  sodium;  acetate  of  quinine  crystallizes  in  white  feathery  needles, 
nearly  insoluble  in  cold  water.  (See  remarks  in  Artier.  Jour.  Fliarm., 
XXX.,  p.  385.) 

Quinince  tiras. — 1  part  freshly  precipitated  quinine,  1|  of  uric  acid, 
and  150  i)arts  of  water  are  to  be  boiled  together  in  a  glass  vessel,  filtered 
while  hot,  the  contents  of  the  filter  treated  with  boiling  water,  and  the 
filtrate  mixed  and  set  by  in  the  cold  to  ciystallize.  The  salt  forms  as  a 
Avhite  granular  mass,  the  mother-liquor  yielding  a  portion  by  evapora- 
tion. When  dry  it  is  a  white  powder,  with  a  feeble  liLStre,  under  a 
microscope  showing  the  form  of  truncated  ciystals;  soluble  in  855  part.s 
of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  .823,  or  21.25  parts  of 
ether;  it  consists  of  quinine  59.34,  uric  acid  27.47,  water  13.19. 

Quinince  Tannas. — Tannic  acid  precipitates  tannate  of  quinine  from  all 
solutions  ^\hich  have  not  been  too  much  acidulated ;  it  has  little  taste 
on  account  of  its  sparing  solubility  in  neutral  liquids. 

Quinince  gallcis  is  obtained  by  double  decomposition  between  a  hot 
solution  of  sulphate  of  quinine  and  gallate  of  potassium.  It  is  in  crys- 
talline granules,  or  a  white  powder,  almost  insoluble  in  water,  soluble 
in  alcohol  and  dilute  acids. 

Quinince  Kinas. — To  obtain  this  natural  salt  directly  from  the  bark, 
the  following  process  is  given  by  Henry  and  Plisson.  The  extract  is 
dissolved  in  3  parts  of  water,  nearly  neutralized  by  carbonate  of  calcium, 
then  cautiously  neutralized  by  hydrated  oxide  of  lead;  from  the  filtrate 
the  lead  is  removed  by  sulphuretted  hydrogen,  after  which  the  evapo- 
rated liquid  is  treated  with  alcohol  of  .842,  the  alcohol  distilled  off'  and 
the  residue  repeatedly  treated  with  water  and  alcohol  until  nothing  is 
separated  by  these  liquids.  It  is  obtained  in  white  crj^stalline  warts, 
soluble  in  4  parts  of  water,  and  8  parts  of  alcohol. 

Quinince  Hyclrqferrocyanas. — 1  part  sulphate  of  quinine,  1|  parts  fer- 
rocvauide  of  potassium,  and  7  parts  of  boiling  water  yield  the  salt  on 
cooling,  which  is  to  be  recrystallized  from  alcohol.  It  appears  in  green- 
ish-yellow needles,  which  are  insoluble  in  water.  Pelouze  asserts  it  to 
be  (juinine  mixed  with  some  Prussian  blue.  Dollfuss  found  it  to  be 
C^H,,NA+2(FeC>^+2HCy)  + 6HA 

Quinince  Sulphocarbolas. — A  formula  for  this  salt  is  published  in 
Amer.  Jour.  Pharm.,  xlii.,  p.  506. 

Quinidina,  C^j  112^X202+21120  =  360. 

This  name  is  now  generally  applied  to  an  alkaloid  which  is  isomeric 
with  quinine,  but  differs  from  it  in  turning  polarized  light  to  the  right. 
It  occurs,  in  company  with  the  other  alkaloids,  in  many  cinchona  barks, 
particularly  those  imported  from  New  Grenada. 
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It  i.-^  ohtaiia-tl  tVoiii  its  suljdiati'  l»y  (.Ur()iu[)ositiuii  witli  aiiiiuoiiia,  and 
crvstallizos  in  sliiniiij;:,  cuIdrK'ss,  t'tHdrcsfino;  crvstals,  wliicli  aro  readily 
rcilucctl  to  a  wlute  })<)\v(lc'r;  thov  melt  without  clecoinpositiou,  and,  on 
cooling,  conc'ivtc  into  a  <irayisli-\vlHt('  crystalline  mass.  When  i<:;nite(l, 
thev  l)nrn  with  tlu'  ikIoi'  ot"  kin<»le  and  the  volatile  oil  ot"  bitter  almonds; 
thev  have  a  less  intensely  hitter  taste  than  (juinine.  This  alkaloid  dis- 
solves in  I oOO  parts  eold  and  ToO  jiarts  hoilin*;-  water,  in  li  parts  of 
hoilinj;  aleohol  and  UO  ot"  ether,  and  its  solution  turns  to  a  ^jreen  color 
likt-  (juinine  when  successively  treated  with  chlorine  water  and  ammonia  ; 
a  solution  (»f  either  alkaloid,  even  in  7(>(l,(t(HI  parts  of  water,  according 
to  IIerai)ath,  sh<)ws  a  dispersion  of  light  with  a  bluish,  milky  colora- 
tion. C^uinidine,  treated  with  tincture  of  iodine  inider  the  siune  circum- 
stances as  (juinine,  yields  crystals  which  aj)j)ear  garnet-re<l  by  transmitted 
light,  and  bluish-red  in  rcHected  light.  C^uinidine  is  the  only  cinchona 
alkaloid  vielding,  with  the  solution  of  uu  iodide,  a  ueai'ly  insoluble  pre- 
cipitate of  hydrioitlate  of  Cjuinidine. 


Quinidimc  tSuIpha.^^,  U.  S.  P.     (Sniphafe  of  Quinidine. 

The  neutral  sul]>hate  of  an  alkaloid  prepared  from  different  s])coies 
of  cinchona,  chietly  Cinchona  jjituyeiis'iif,  \\  eddell  (nat.  ord.  liubiac^'ce, 
Cinchonece). 

^^'hite,  silkv  needles,  permanent  in  the  air,  odorless,  having  a  very 
bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  100 
parts  of  water,  and  in  <S  parts  of  alcohol  at  15°  C  (59°  F.);  in  7  parts 
of  boiling  water,  antl  very  soluble  in  boiling  alcohol ;  also  in  acidulated 
water,  and  iii  20  parts  of  chloroform,  but  almost  insoluble  in  ether.  It 
])arts  with  its  water  of  crystallization  (4.3  per  cent,  of  its  weight)  at 
120°  C.  (248°  F.).  On  ignition,  the  salt  burns  slowly  Avithout  leaving 
a  residue.  The  a([ueous  solution,  when  acididated  with  sid})huric  acid, 
has  a  decide<l  blue  fluorescence.  When  treated,  first  with  fresh  chlorine 
water,  and  then  with  a  slight  excess  of  water  of  ammonia,  the  salt  |)ro- 
duces  an  emerald-if-reen  color.  If  a  little  water  of  annnonia  is  added  to 
a  solution  of  the  salt,  a  white  preci})itate  ((piinidine)  is  pnKluci'd,  which 
rcipiires  a  considerable  excess  of  water  of  anunonia,  or  about  30  times 
its  weight  of  ether,  to  dissolve  it.  Test-solutiou  of  chloride  of  barium 
added  to  an  atjueons  solution  of  the  salt,  throws  down  a  white  precipi- 
tate, insoluble  i'l  hvdrochloric  acid. 

The  sidt  should  not  be  colored,  or  nt)t  more  than  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  0.5  gm.  each 
of  sulphate  of  (|uini(liMe  and  of  iodide  of  j)otassium  (not  alkaline  to 
test-i)ap(r)  be  agitated  with  10  c.c.  of  water  at  about  00°  C.  (140°  F.), 
the  mixture  then  macerated  at  15°  C.  (59°  F.)  for  half  an  hour,  with 
fr(  (|uent  stirring,  and  filtered,  the  addition  to  the  filtrate  of  a  drop  or 
two  of  water  of  anunonia  should  not  cause  more  than  a  slight  turbidity 
(absence  of  more  than  small  proportions  of  cinchonine,  cinchonidine  or 
quinine). 
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Cinchonina,  U.  S.  P.     {Cinchonine.     C19H22N2O  ^  294.) 

This  is  a  ciuchoua  alkaloid  usually  accompanying  quinine.  Huanuco 
bark  contains  almost  exclusively  cinchonine,  which,  when  first  isolated 
from  this  bark,  was  called  huanucina,  under  the  supposition  of  its  being 
a  distinct  alkaloid. 

AVliitc,  somewhat  lustrous  prisms  or  needles,  permanent  in  the  air, 
odorless,  at  first  nearly  tasteless,  but  developing  a  bitter  after-taste,  and 
having  an  alkaline  reaction.  Almo,st  insoluble  in  cold  or  hot  water, 
soluble  in  110  parts  of  alcohol  at  15°  C.  (59°  F.),  in  28  parts  of  boil- 
ing alcohol,  371  parts  of  ether,  350  parts  of  chloroform,  and  readily 
soluble  in  diluted  acids,  forming  salts  of  a  very  bitter  taste.  At  about 
250°  C  (482°  F.)  it  melts  and  turns  brown,  with  partial  sublimation. 
I         On  ignition,  the  alkaloid  is  dissipated  without  leaving  a  residue. 

A  solution  of  the  alkaloid  in  diluted  sulphuric  acid  should  not  exhibit 
more  than  a  faint  blue  fluorescence  (absence  of  more  than  traces  of  qui- 
nine or  quinidine).  On  precipitating  the  alkaloid  from  this  solution  by 
water  of  ammonia,  it  is  very  sparingly  dissolved  by  the  latter  (difference 
from  and  absence  of  quinine),  and  requires  at  least  300  parts  of  ether 
for  solution  (difference  from  quinine,  quinidine,  and  cinchonidine).  The 
salt  should  not  be  colored,  or  but  very  slightly  colored,  by  the  addition 
of  sulphuric  acid  (absence  of  foreign  organic  matters). 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts  of 
quinine ;  they  are  precipitated  by  the  caustic  alkalies  and  their  carbon- 
ates ;  and,  in  not  too  diluted  solutions,  the  bicarbonates  likewise  cause  a 
precipitate  after  the  previous  addition  of  tartaric  acid.  Under  similar 
circumstances,  cinchonine  does  not  produce  the  reaction  of  quinine  with 
chlorine  and  ferrocyanide  of  potassium.  The  precipitate  of  ferrocyanide 
of  pota'^sium  in  cinchonine  salts  is  insoluble  in  an  excess  of  the  precipi- 
tant, but  crystallizes  from  its  hot  solution ;  its  composition  corresponds 
with  the  quinine  salt.  The  cinchonine  sulphate,  if  treated  with  iodine 
similarly  to  sulphate  of  quinine,  yields  a  brick-red  deposit. 

Cinchonince  Sulphas,  U.  S.  P.     {Sulphate  of  Cinchonine. 
{C,,ll,,^.JJ)M.^0,.2ll,0  =  750.) 

{CinchonioB  Sulphas,  Pharm.,  1870.) 

Hard,  white,  shining  prisms  of  the  clino-rhombic  system,  permanent 
in  the  air,  odorless,  having  a  very  bitter  taste  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  about  70  parts  of  water  and  in  6  parts  of 
alcohol  at  15°  C.  (59°  F.),  in  14  parts  of  boiling  water,  1.5  parts  of 
boiling  alcohol,  60  parts  of  chloroform,  and  easily  so  iu  diluted  acids; 
insoluble  in  ether  or  benzol.  At  100°  C.  (212°  F.)  the  salt  loses  its 
water  of  crystallization,  and  at  about  240°  C.  (464°  F.)  it  melts  with 
partial  sublimation.  On  ignition,  the  salt  is  dissipated  without  leaving 
a  residue.  The  aqueous  solution  of  the  salt  yields  a  curdy  precipitate 
with  test-solution  of  iodide  of  mercury  and  potassium.  With  water  of 
ammonia  it  yields  a  white  precipitate  (cinchonine),  which  is  very  spar- 
ingly soluble  in  an  excess  of  ammonia  (difference  from  quinine),  and 
not  soluble  in  less  than  300  parts  of  ether  (difference  from  quinine, 
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(jiiiuidinc,  and  oinchonidiiie).  With  tost-solution  of  cldoriik'  of  barium 
it  yields  a  white  })recipitate,  inst)hil)le  in  hydrochloric  acitl. 

A  nKKlcnitely  dilute  solution  of  the  salt,  acidulated  with  sulphuric 
aciil,  should  not  show  more  than  a  faint  hlue  Ihtoresccncc  (ahsence  of 
more  than  traces  of  sulphate  of  (piinine  or  of  (piinidinci.  Jf  1  t;in.  iwi 
dried  at  100°  C.  (212°  F.)  until  it  ceiuses  to  lose  weijrlit,  the  residue, 
cooled  in  a  desiccator,  should  weigh  not  less  than  0.U52  gm.  If  the 
salt,  dried  at  a  i::entle  heat,  is  macerati'd  for  half  an  hour,  with  frecpient 
airitation,  with  70  times  its  weij;lit  of  chloroform,  at  15°  C  (5U°  F.),  it 
should  wholly,  or  almost  wholly,  dissolve  (any  more  than  traces  of  sul- 
phate of  (piinine  or  sulphato  of  cinchonidine  remaininti;  undissolved). 
It  shouM  not  be  colored  by  contact  with  sulphuric  acid  (absence  of  for- 
eign organic  matters). 

If  cinchonine  occurs  in  barks  with  quinine  and  (juinidine,  this  salt 
remains  behind  in  the  mother-liquor  after  the  crystallization  of  the 
other  sulj)hates.  The  Pharmacopoeia  of  18G0  directs  to  preci})itate  this 
mother-liquor  by  solution  of  soda  until  it  becomes  alkaline;  collect  (tn 
a  filter,  wash  it  with  water,  and  dry  it.  Then  wash  it  with  succassive 
small  portions  of  alcohol  to  remove  other  alkaloids  which  may  be 
present.  Mix  the  residue  with  8  times  its  weight  of  water,  and,  having 
heited  the  mixture,  add  gradually  diluted  sulphuric  acid,  until  it  is 
saturated  and  i)ecomcs  clear.  Then  boil  the  li(piid  with  animal  char- 
coal, rtlter  it  while  hot,  and  set  it  aside  to  crystallize.  Lastly,  drain  the 
crystals  and  diy  them  on  bibulous  paper.  By  evaporating  the  mother- 
li(piid,  more  crystals  may  be  obtained. 

On  the  addition  of  sulphuric  acid,  it  passes  into  the  very  soluble  acid 
phosphate. 

The  other  .salts  of  cinchonine  may  be  prepared  like  the  corresponding 
quinine  .salts ;  the  following  have  been  occasionally  used  : — 

Cinchoniiice  murias  is  in  silky  prisms,  easily  .soluble  in  water  and  alco- 
hol. This  salt  has  been  fraudulently  .sold  for  .sulphate  of  riuininc,  which 
it  much  resembles  iu  appearance.  (See  Amer.  Jour.  Fliann.,  pp.  43, 
92.) 

Cinchoniiice  hydriodas  crystallizes  in  needles. 

Cinchoniiice  tannas  is  a  yellowish  ])Owder,  soluble  in  alcohol, 

Cinchoniiice  acetas. — If  acetic  acid  is  .-saturated  with  cinchonine,  on 
e\-ai)oration  granular  or  scaly  crystals  of  the  acetate  are  left,  which  are 
easily  soluble  in  water. 

Cinchonidina.     CgoHg^NgO  =:  308. 

Cinchonidineoften  constitutes  thegreatest  part  of  commercial  (piinidine; 
as  it  contains  no  water  of  (-rystallization,  it  is  not  efflorescent  in  the  air. 

Its  principal  peculiarities  are:  It  is  sparingly  soluble  in  ether  and 
water,  (lis>^olves  in  12  parts  cold  alcohol,  deviates  ])olarized  light  to  the 
left,  and  gives  no  reaction  with  chlorine  water  and  ammonia.  By  Dr. 
Herapath's  test,  viz.,  treating  with  iodine  like  (piinine,  the  resulting  id(»- 
sul|»hate  of  cinchonidine  is  so  similar  in  appearance  to  the  corresponding 
(piinine  .sidt,  that  it  can  only  be  distinguished  from  it  by  a  little  dilicT- 
ence  in  the  tint,  caased  by  transmitted  light 
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Its  salts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  discovered  by  Wittstein,  and  called  by  him  cinchonidia,  is, 
according-  toDe  Yry,  a  mixture  of  various  alkaloids,  but  principally  of 
cinchoniue  and  Pasteur's  cinchonidia ;  and  the  huanokina  of  Erdmann, 
according  to  the  same  authority,  is  cinchoniue  containing  some  quinidine. 

Cinchonidince  Sulphas,  U.  S.  P.     (Sulphate  of  Cinchonidine. 
(C2,H,,X,0),H,SO,.3H,0  =  768.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  certain  species  of 
cinchona,  chiefly  red  cinchona. 

White,  silky,  lustrous  needles,  or  thin  quadratic  prisms,  odorless,  hav- 
ing a  very  bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in 
100  parts  of  water  and  in  71  parts  of  alcohol  at  15°  C.  (59°  F.),  in  4  parts 
of  boiling  water,  in  12  i)arts  of  boiling  alcohol,  freely  in  acidulated 
water  and  in  1000  parts  of  chloroform  (the  undissolved  portions  becom- 
ing gelatinous) ;  very  sparingly  soluble  in  ether  or  benzol.  At  100°  0. 
(2i2°  F.)  the  salt  loses  its  water  of  crystallization.  From  a  dilute 
aqueous  solution  the  salt  crystallizes  with  13.13  per  cent.  (6  to  7  mol.) 
of  water  of  crystallization ;  from  a  concentrated  aqueous  solution, 
with  7.03  per  cent.  (3  to  4  mol.).  On  ignition,  the  salt  is  dissipated 
without  leaving  a  residue.  The  aqueous  solution  of  the  salt  yields,  on 
addition  of  water  of  ammonia,  a  white  precipitate  (cinchonidine)  which 
requires  a  large  excess  of  ammonia  to  dissolve  it,  and  which  is  soluble 
in  about  75  times  its  weight  of  ether.  With  test-solution  of  iodide  of 
mercury  and  potassium,  the  aqueous  solution  yields  a  curdy  precipitate, 
and  with  test-solution  of  chloride  of  barium  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  moderately  dilute  aqueous  solution  of  the  salt,  acidulated  with 
sulphuric  acid,  should  not  show  more  than  a  slight  blue  fluorescence 
(absence  of  more  than  traces  of  sulphate  of  quinine  or  of  quinidine). 
The  salt  should  not  be  colored  by  the  addition  of  sulphuric  acid  (absence 
of  foreign  organic  matters).  If  1  gm.  be  dried  at  100°  C.  (212°  F.) 
until  it  ceases  to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should 
weigh  not  less  than  0.92  gm.  If  0.5  gm.  of  the  salt  be  digested  with 
20  c.c.  of  cold  distilled  water,  0.5  gm.  of  tartrate  of  potassium  and 
sodium  added,  the  mixture  macerated,  with  frequent  agitation,  for  1  hour 
at  15°  C.  (59°  F.),  then  filtered,  and  a  drop  of  water  of  ammonia  added 
to  the  filtrate,  not  more  than  a  slight  turbidity  should  appear  (absence 
of  more  than  0.5  per  cent,  of  suli)hate  of  cinchonine,  or  of  more  than 
1.5  per  cent,  of  sulphate  of  quinidine). 

Pai/fine  is  the  name  given  by  Hesse  to  a  crystalline  alkaloid  discov- 
ered by  him  in  a  false  cinchona,  resembling  the  quina  blanca  of  jNIutis. 
The  figures  obtained  by  its  analysis  lead  to  the  formula  C2,H^,4X20H20. 
It  forms  a  variety  of  salts  with  acids,  although  its  alcoholic  solution 
reddens  blue  litmus  paper.  Though  bitter,  it  does  not  seem  to  produce 
physiological  effects.  Its  color  reactions  are  numerous  and  remark- 
able. 

Quinicia  and  Cinchonicia. — The  acid  sulphates  of  quinine  or  cincho- 
nine, if  heated  for  3  or  4  hours  to  about  250°  or  266°,  are  converted  into 
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alkaloids,  isona'ric  with  the  ori«iiiKil  b;ises,  the  former  into  quiiiicia,  and 
the  latter  into  einchonieia,  and  but  very  little  eohn-in*:;  matter;  the  neu- 
tral s:dts  suller  j)artial  decdiujxoition  at  that  teni])('rature  after  melting;. 
]J(»th  nlkaloids  are  nearly  insoluble  in  water,  soluide  in  alcohol,  eiu^ilv 
eombincd  with  carbonie  acid,  displace anunonia  from  itssidts,  and  deviate 
the  polarized  li*;hta  little  totheritrht.  The  optieid  behavior  of  the  dif- 
ferent alkaloids,  therefore,  is  as  follows  : — 


Quinine,  considerably  to  left. 
Quiiiidiiie,  considorably  to  right. 
(^)iiiiiicia,  fcel'ly  to  tlie  riiilit. 


*o* 


Cinchonine,  considerably  to  right, 
('inchoiiidiiie,  coiisi(h'nil)ly  to  lel't. 
C'iuchonicia,  Ibebly  to  the  riglit. 


]Ioicai'(Vfi  rcccni/i/  (li.scoi'rrcd  alkdloid  of  cinchona,  oriuinally  described 
in  the  Journal  of  the  Chemical  Society,  2d  series,  ix.,  p.  Gl,  has  not  been 
obtained  in  crystals,  but  appears  in  the  form  of  a  yellowish  oil,  very 
soluble  in  alcolujl  and  ether.  It  is  a  strong  base,  forniino;  neutral  and 
very  soluble  crystallizable  salts,  not  as  bitter  as  those  of  quinine ;  the 
oxalati',  which  is  the  best  known,  luis  a  greenish-yellow  hue. 

Chinoidina  or  Quinoidina  {Chinoidine). — Is  a  product  of  alteration 
of  the  cinchona  alkaloids.  Drying  of  thebarks,  or  exposure  of  solution 
of  alkaloids  to  the  .sun,  and  the  influence  of  a  high  temperature  appear 
to  favor  tliis  alteration.  It  is  prepared  by  ]>r('cipitating  the  mothcr- 
li([Uor,  from  which  the  sulphates  of  the  other  alkaloids  have  been  crystal- 
lized, by  carbonate  of  soda,  and  extracting  with  alcohol. 

It  is  a  reddish-brown,  resin-like  nuuss,  entering  into  combination  with 
acids  like  the  unaltered  alkaloids.  The  salts  are  resinous,  uncrystalliz- 
able,  very  bitter.  It  is  isomeric  with  quinine,  and  hiis,  therefore,  been 
also  called  amorphous  ([uinine.  Pjusteur  suppo.ses  it  to  be  uncrystallizable 
quinicia  and  einchonieia.  From  the  connnercial  article  the  four  cinchona 
alkaloids,  quinine  excei)ted,  have  at  various  times  been  prepared. 

It  has  strong  febrifuge  ])ropcrties,  and  is  very  efficient  in  doses  double 
those  of  the  sul})hate  of  quinine,  either  in  })illsor  dis-solved  with  a  little 
sulphuric  acid.  It  may  be  considered  pure  if  it  is  entirely  soluble  in 
alcohol,  and  in  diluted  sul}ihuric  acid. 

Prrrijiifated  extract  of  bark  is  the  .same  ]>rcparation  as  the  above.  It 
differs  fn^m  the  extractum  calisayacum,  referred  to  in  the  chapter  on 
Ju-tracts,  by  not  containing  the  crystallizable  alkaloids. 


GENERAL   REMARKS   ON   THE   CINCHONA   ALKALOIDS. 

Of  the  remarkable  j)rinciples  above  described  as  existing  in  cinchona 
barks,  cinchonine  was  the  first  discovered,  having  been  isolated  in  an 
im|»nn'  state  as  early  as  180."3,  and  fully  described  as  an  alkaloid  by 
I'elletier  and  (,'aventou  in  ]82().  (.Quinine  was  discovered  soon  after  by 
the  same  chemists.  Not  until  l8.'J;i  was  the  existence  of  (juinidint 
announced.  J  n  that  year,  Heniy  and  Delondre  announeetl  its  di.scovery, 
but  afterwards  abandoned  the  idea  of  its  being  a  distinct  principle  ;  so 
that  no  further  attention  was  bestowed  upon  it  until,  about  the  year  1.S44, 
the  celeln-atcd  (ierman  chemist,  Winkler,  investigated  its  properties,  and 
conferred   upon  it  the  name  quinidine.     Pasteur  has  since  proved  that 
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quinidiue  as  it  occurs  in-commerce  is  generally  composed  chiefly  of  another 
alkaloid  to  which  he  gave  the  name  cinchonidine ;  he  likewise  discovered 
the  artificial  isomeric  alkaloids  qiiinicia  and  cinchonicia. 

On  page  604  will  be  f'ouud  an  account  of  other  alkaloids,  discovered 
in  particular  barks,  and  most  of  them  not  fully  investigated. 

The  former  scarcity  and  high  price  of  sulphate  of  quinine,  occasioned 
in  part  by  the  restrictions  placed  upon  the  trade  in  genuine  Calisaya 
bark  by  the  Bolivian  government,  had  the  effect. to  direct  the  attention 
of  physicians  to  other  and  similar  remedial  agents ;  but,  notwithstand- 
ing the  frequent  announcement  of  favorable  results  from  the  trial  of 
such,  there  seems  a  general  disposition  to  withhold  confidence  from  any 
but  the  products  of  that  remarkable  family  of  South  American  trees 
whose  history  has  been  so  long  connected  with  the  cure  of  periodical 
diseases.  The  introduction  into  commerce  of  large  quantities  of  cheap 
cinchona  barks  from  new  sources,  has  been  another  result  of  the  long- 
continued  scarcity  of  the  older  and  officinal  kinds.  Notwithstanding 
these  have  been  regarded  by  many  with  jealousy,  and  doubts  have  been 
entertained  of  their  therapeutic  value,  the  study  of  their  chemical  his- 
tory has  shown  that  some  of  them  are  not  less  rich  in  alkaloids  than 
the  finest  monopoly  barks,  and  experiments  in  regard  to  the  therapeutic 
value  of  their  characteristic  alkaloids  have  shown  a  close  resemblance 
in  physiological  effects  to  quinine  itself.  Some  Bogota  barks  are  now 
extensively  employed  for  the  manufacture  of  quinine,  the  price  of  which 
has,  in  consequence  thereof,  considerably  declined  ;  some  of  these  barks, 
beside  the  other  alkaloids,  abound  in  quinine. 

Dr.  Pepper  and  other  practitioners  connected  with  hospital  practice, 
have  used  sulphate  of  quinidine  in  the  same  or  less  doses  than  the  quinine 
salt,  and  with  equal  success ;  and  its  value  and  efficacy  are  confirmed  by 
the  experience  of  many  in  private  practice. 

Sulphate  of  cinchoniue,  which  had  been  generally  overlooked,  has  been 
much  used  of  late  years  as  a  substitute  for  sulphate  of  quinine ;  and, 
although  some  physicians  assert  that  larger  doses  of  it  are  required,  and 
that  it  is  more  variable  and  less  reliable  in  its  action  than  the  quinine 
salt,  I  am  told  by  Dr.  Conrad,  the  apothecary  of  Pennsylvania  PIos- 
pital,  that  in  that  Institution  the  three  cinchona  alkaloids  are  used  in- 
discriminately and  in  the  same  doses.  Through  Dr.  R.  P.  Thomas  I 
am  informed  that  the  cinchoniue  salt  has  been  used  with  satisfaction  as  a 
substitute  for  that  of  quinine  in  the  Philadelphia  and  Northern  Dispen- 
saries, in  the  \\  estern  Clinical  Infirmary^,  and  Philadelphia  Hospital, 
Blockley,  where  many  intermittents  are  daily  under  treatment.  It  has 
also  been  successfully  experimented  with  in  the  French  hospitals  as  a 
substitute  for  the  quinine  salt,  and  has  been  lately  introduced  into  the 
United  States  army. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crystallized 
products.  I  am  told  that  the  demand  for  it  has  not  justified  manufac- 
turers in  preparing  all  that  is  produced  for  sale. 

Besides  the  foregoing,  the  following  alkaloids  have  been  discovered  in 
various  barks: — 

Arieine,  C23H25N20.,2H20,  derived  from  Arica,  the  port  from  whence 
the  bark  is  sent,  is  prepared  like  the  other  cinchona  alkaloids,  and  crys- 
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talli/A's  in  white  tninsparent  necxlk's,  which  p-adually  develop  a  bitter, 
warniin<;,  sharp  taste,  melt  between  356°  and  374°,  are  insoluble  in 
water,  soluble  in  ether,  aleohol,  and  aniniouia.  It  is  colored  green  by 
concentrated  nitric  acid. 

The  s;Uts  are  crvstaliizable,  bitter,  easy  soluble  in  water  and  alcohol, 
insoluble  in  ether. 

Paricine  has  been  discovered  in  Para  l>ark  by  Winckler. 

It  is  a  wliife  mass,  uncrystallizal)lc,  electiMc  when  ruMx'd  to  ]i()wder, 
sli^'litlv  s()lul)le  in  water,  easily  soluble  in  ether  and  alioliol,  and  is  U'tt, 
after  evaporation,  as  a  golden-yellow,  resmoiLS  mass.  Its  salts  are  amor- 
phoiLS,  resinous. 

It  api)eai's  to  bear  to  aricine  the  same  relation  as  chinoitline  to  quinine. 

/'//'/////(r,  discovered  by  Peretti,  is  prepared  from  the  acjueous  extract, 
which  is  exhausted  i)y  alcohol,  evaporated,  dissolved  in  water,  and  precipi- 
tated by  ammonia,  washed  with  ether,  and  crystallized  from  boiling  water. 

It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter  and 
crystallizable. 

Carthayinc,  discovered  by  Gruner  in  Carthagena  bark,  crystallizes  in 
needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  (piinine  salts,  but  are 
said  to  be  destitute  of  febrifuge  qualities. 

Emetia.     (Emetine.     CgoH^^NgOy.) 

Emetine  is  the  active  ]irinciple  of  ipecacuanha,  and  is  also  present  in 
the  roots  of  several  species  of  Viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by  ammo- 
nia. To  obtain  it  pure  and  white,  according  to  Merck,  it  is  dissolved  in 
dilute  muriatic  acid,  precipitated  by  corrosive  sublimate,  dissolved  in 
alcohol,  decompr)sed  by  sulphuret  of  barium  to  ])recipitate  mercury,  and 
sul|)lniric  acid  to  ]>recipitat€  baryta,  diluted  with  water,  the  alcohol  evap- 
orated, and  the  sulphate  of  emetine  precipitated  by  annnonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste,  sol- 
uble in  alcohol,  sj)aringly  so  in  w'ater,  nearly  insoluble  in  ether  and  fixed 
oils,  fusible  at  about  120°  F.  Its  native  s;dt,  existing  in  the  root,  is 
taken  up  by  water,  Avine,  and  diluted  alcohol.  It  assumes  a  dirty  green 
color  by  suli)huric  acid,  is  converted  fii'st  into  a  yellow,  bitter,  resinous 
substance,  afterwards  into  oxalic  acid.  In  mimite  doses  it  acts  as  a 
powerful  emetic;  in  larger  doses  it  is  poisonous.  Nearly  all  its  salts 
are  easily  soluble  in  wat<'r  ;  the  acid  salts,  according  to  Liebig,  are  crys- 
tallizable. The  connnercial  emetine  is  very  impure,  and  not  preferable  for 
ordinary  use  to  the  various  Galenical  prej)arations  of  ipecac,  in  which  the 
peculiar  astringent  and  acid  princijdes  are  associated  with  the  alkaloid. 

Th(!  emdinum  impnmm oi'  fumu'  Pharmacopo'ias,  which  is  the  Frencli 
emetia  co/one,  is  obtained  by  exhausting  the  alcoholic  extract  of  ijx'cac- 
uanha  with  water,  neutralizing  with  carbonate  of  magnesium,  and  evap- 
orating the  filtrate. 

Arnicia. — According  to  the  analysis  of  Prof.  Walz  (Amer.  Jour. 
Pharm.,  1S61,  j).  4"j()),  arnica  flowei-s  contain  no  alkaloid,  the  arnicia 
being  a  ternary  glucoside,  free  from  nitrogen. 
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Eupatorine  is  an  alkaloid  almost  unknown,  prepared  by  Righiui  from 
the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter,  acid  taste, 
soluble  in  alcohol  and  ether,  and  insoluble  in  water.  Its  sulphate  crys- 
tallizes in  needles. 


The   Alkaloids   of   Strychnos   and   their   Salts. 

Strychnina,  U.  S.  P.    {Strychnine.    C21H22N2O2  =  334.) 

{Strychnia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  nux  vomica  or  ignatia,  and  also  occurring 
in  other  plants  of  the  nat.  ord.  Loganiacece. 

The  Pharmacopoeia  of  1870  directed  the  rasped  seed  of  nux  vomica  ; 
but  as  their  comminution  in  the  dr^'  state  is  a  work  of  no  little  difficulty, 
it  is  best  to  first  heat  them  with  some  water,  or  expose  them  to  hot  steam. 
They  will  become  thoroughly  softened,  and,  while  still  warm,  may  be 
easily  bruised  in  a  warm  mortar,  or  between  two  iron  cylinders ;  they 
are  then  treated  with  water  acidulated  with  mm-iatic  acid.  After  con- 
centration, the  muriate  thus  formed  is  decomposed  by  lime,  which 
precipitates  the  strychnine  along  with  the  excess  of  lime  employed,  and 
some  impurities.  The  alkaloid  is  now  dissolved  out  from  the  precip- 
itate by  boiling  alcohol,  and  deposited  on  evaporating  and  cooling.  To 
purify  it  still  further,  it  is  next  converted  into  a  sulphate,  boiled  with 
animal  charcoal,  and  precipitated  by  ammonia.  St.  Ignatius'  bean  con- 
tains a  large  proportion  of  strychnine  and  less  brucine  than  nux  vomica, 
but  is  not  so  abundant  and  cheap. 

Colorless,  octahedral,  or  prismatic  crystals,  or  a  white,  ciystalline 
powder,  permanent  in  the  air,  odorless,  but  having  an  intensely  bitter 
taste,  which  is  still  perceptible  in  highly  dilute  (1  in  700,000)  solution, 
and  of  an  alkaline  reaction.  Soluble  in  6700  parts  of  water,  and  in  110 
parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  2500  parts  of  boiling  water,  and 
in  12  parts  of  boiling  alcohol ;  also  soluble  in  6  parts  of  chloroform,  but 
almost  insoluble  in  ether  or  in  absolute  alcohol.  When  heated  to  about 
312°  C.  (594°  F.),  strychnine  melts,  but  is  previously  decomposed ;  at 
a  red  heat  it  is  wholly  dissipated.  On  adding  to  a  few  drops  of  cold, 
concentrated  sulphuric  acid,  1  drop  of  a  solution  of  strychnine,  or  of  any 
of  its  salts,  and  then  a  small  crj^stal  of  bichromate  of  potassium,  a  deep- 
blue  color  makes  its  appearance,  rapidly  passing  into  violet,  then  cherry- 
red,  and  fades  after  some  time. 

Strychnine  should  not  be  reddened  at  all,  or  at  most  but  very  faintly, 
by  nitric  acid  (absence  of  more  than  traces  of  brucine). 

Adulterations  with  mineral  substances  are  discovered  by  the  residue 
left  after  ignition  or  after  solution  in  boiling  alcohol.  Brucine  is  detected 
by  the  red  color  on  the  addition  of  sulphuric  acid. 

It  is  given  in  doses  from  g^'g  to  55  of  a  grain,  either  in  solution  or  in 
pilular  form. 

The  following  salts  have  been  occasionally  used  in  medicine,  chiefly 
on  account  of  their  solubility.  They  are  mostly  prepared  by  neutralizing 
the  acid  with  strychnine,  and  evaporating : — 
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StrychniiKS  SiiljJiaSy  V.  S.  P.     {Sulphate  of  Sfrj/chnine. 

[Sfrj/chnicv  ISufjjIids,  I'lianii.,  1870.) 

Sulpliatc  of  strvcliiiinc  slioukl  1k'  kv\)t  in  wcll-stojiped  vials. 

Colorless  or  white,  shininu',  jn-isiuatic  crvstals,  cfllorescont  in  dry  air, 
odorless,  Init  liaviiii::  an  intensely  hitter  taste,  whi<-li  is  still  pereeptihle 
in  liiLrhlv  dilute  (I  in  700,0(10)  solution,  and  of  a  neutral  reaction. 
Suluhk'  in  10  i)arts  of  water,  and  in  (i(>  parts  of  alcohol  at  lo°  C  (oJj° 
F.) ;  in  2  parts  of  hoilin*::;  water,  and  in  2  parts  of  hoilintj  alcohol ;  also 
soluhle  in  26  parts  of  »;lycerin,  but  insoluble  iu  ether,  ^^'hen  heated  to 
about  135°  C.  (27o°  F.),  the  salt  melts,  and  loses  14.1  ]>er  cent,  of  its 
■weiirht  (water  of  crystallization);  at  a  red  heat  it  is  completely  dis-  . 
sipated.  1 

Ou  adding:  solution  of  potassa  to  the  aqueous  solution,  a  white  pre-         I 
cipitate  is  thrown  down,  which  is  insoluble  in  an  excess  of  potassa,  and 
Mliich   answers  to  the   reaction  of  strychnine   (sec  Sfri/chnina).     The 
ai[ueous  solution  of  the  salt  yields,   with   test-solution  of  chloride  of 
l)arium,  a  white  precipitate  insoluble  in  hydrochloric  acid. 

Slri/chnina'  iiitras  crystallizes  in  needles  of  a  peiu-ly  lustre,  which  are 
msolui»l(»  in  alcohol. 

Stri/chniiKV  murias  is  in  silky  needles,  easily  soluble  in  alcohol. 

Strj/chninw  hijdriodas  is  obtained  by  double  decomposition  as  a  white 
crystalline  powder,  little  soluble  in  water,  more  in  alcohol,  and  containing 
nearly  7-3  per  cent,  strychnine. 

Stri/rhniiKv  io'his  is  likewise  obtained  by  double  decomposition,  and 
crystallizes  in  fiat  pearly  needles,  soluble  iu  alcohol,  but  slightly  in  cukl 
water. 

Sfri/rlmlncv  acetas  crystidlizes  with  difficulty  in  white  silky  needles, 
very  soluble  in  alcohol  and  water. 

tStrifcluiliuv  f(inn((s  is  a  Mhite  precipitate,  scarcely  soluble  in  water. 

The  me<lieinal  uses  of  strychnine  are  those  of  a  tonic,  with  a  special 
action  upon  the  nerves  of  motion.  It  is  much  employe<l  in  a  variety 
of  diseases,  lately  recommended  in  typhoid  fever  and  spermatorrhea. 
Dose,  yij  to  ^  of  a  <rrain. 

In  doses  excee<lin<i;  2  or  3  grains,  strychnine  is  one  of  the  most  powerful 
and  fatal  of  poisons.  Immense  quantities  are  sold  for  the  ])urj)ose  of 
killing  animals,  particularly  dogs,  on  whom  the  most  certain  and  ra])idly 
fatal  crtcct  is  j)ro(lu('ed  by  its  use.  In  cases  of  ])oisoning  bv  strvchnine, 
the  most  prompt  and  vigorous  efforts  are  necessary  to  arrest  its  eflects. 
The  jaw  nuist  l)e  ])revented  from  becoming  jiermanently  closed,  .as  in 
tetanus.  Emetics  should  be  tried,  but  will  seldom  act.  Tamiic  acid  or 
other  astringents  administered  immediately  will  ])recipitate  alkaloid  in 
an  insoluble  form.  Chloroform  has  been  found  to  arrest  the  effects  of 
the  poison.  In  one  memorable  case  I  saw  the  life  of  an  individual 
saved  by  the  application  of  the  poles  of  a  magnetic  battery  over  the 
stomach,  which  aroused  that  organ,  and,  by  excessive  vomiting,  produced 
complete  expulsion  (»f  the  poison  and  relaxation  of  the  spasm. 
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Brucina.     {Brucine.     CasHggNgO^.) 

If  strychnine  is  cn'stallized  from  a  hot  alcoholic  solution,  the  mother- 
liquor  contains  nearly  all  the  brucine ;  but  it  may  be  entirely  freed  from 
strychnine  by  nitric  acid.  From  the  neutral  solution,  the  stn-chnine  salt 
cr}'stallizes  first,  leaying  brucine  in  the  mother-liquor ;  the  acid  solution, 
however,  separates  the  brucine  salt  first  in  hard,  four-sided  prisms,  while 
the  strychnine  salt  cr^'stallizes  aftenvards  in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  clissolyes  in  850  parts 
cold,  500  parts  boilino;  water,  is  easily  soluble  in  alcohol,  insolul^le  in 
ether;  volatile  oils  dissolve  a  small  quantity.  Chloroform  dissolves  56 
per  cent.,  and  olive  oil  nearly  2  per  cent.  It  contains  8  equivalents 
of  H2O. 

The  salts  are  bitter,  cr\-stallizable,  precipitated  by  alkalies  and  alkaline 
earths,  by  morphine  and  strychnine ;  an  excess  of  ammonia  dissolves  its 
precipitate ;  if  acidulated  with  tartaric  acid,  no  precipitate  occurs  on  the 
addition  of  bicarbonate  of  sodium;  concentrated  nitric  acid  dissolves 
brucine  and  its  salts  to  an  intensely  red  fluid,  which  subsequently  acquires 
a  yellowish-red,  and  by  heat  a  yellow  tint ;  if  now  protochloride  of  tin 
or  sulphuret  of  ammonium  is  added,  an  intense  violet  color  is  produced  ; 
concentrated  sulphuric  acid  colors  it  at  first  rose-red,  afterwards  yellowish- 
green  ;  chlorine  gas  causes  no  precipitate. 

The  red  color  prodticed  by  nitric  acid  with  brucine  is  so  intense  that 
Kersting  has  proposed  a  solution  of  tlie  latter  in  1000  water  as  a  test 
for  very  minute  quantities  of  the  former;  jT^o'doT)  V^^^  HXO3  with  the 
brucine  solution,  over  a  layer  of  pure  HgSO^,  still  produces  at  the  mar- 
gin of  the  t^vo  liquids  a  rose-red  color,  changing  after  a  minute  to 
yellow. 

Of  the  salts  used  medicinally,  the  neutral  sulphate  cry^stallizes  in 
needles  with  4H2O ;  the  neutral  nitrate  is  a  gum-like  mass,  but  the 
acid  nitrate  is  cr^-stallizable  in  four-sided  prisms.  Brucine  is  a  less 
powerful  therapeutic  agent  than  str\'clinine,  being  safely  employed  in 
doses  of  from  2  to  4  grains. 


Igasurine. 

The  mother-liquors  of  the  former  two,  after  their  precipitation  by 
lime,  contain  this  alkaloid. 

It  crystallizes,  is  verj'  bitter,  dissolves  in  200  parts  boiling  water,  in 
weak  alcohol,  in  acids,  and  alkalies.  Sulphiu'ic  acid  imparts  a  rose 
color,  which  turns  yellowish  or  greenish. 

Tiic  salts  are  solul^le,  cr^-stallizable,  and  poisonous.  They  are  precip- 
itatcnl  in  presence  of  tartaric  acid  by  alkaline  bicarbonates. 

Schutzenberger  has  found  that  what  has  been  called  igasurine  is  a 
mixture  of  various  alkaloids,  which  he  purified  by  fractional  crystalli- 
zation. They  are  all  colorless,  intensely  bitter,  poisonous  like  str\-chnine, 
solul)le  in  l)oi]ing  water  and  alcohol,  slightly  in  ether;  they  crs'stallize 
in  transparent  needles  or  pearly  scales,  are  colored  red  by  nitric  acid, 
lose  their  M-ater  of  crystallization  at  212°.    Their  salts  are  easily  crvs- 
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t:illi/.;il>l«:.        Tluv    ;iiv    disliiiguislR'il     bv    allixiiig    the    k'ltcrs    of    the 
alphiilx't  : — 

Igiisurine,  a,  C..^H.^N.,0,3H.,0.  Verv  sliuhtlv  soluble. 

b,  C\^hi.„Sl0.oll..O.  Sli-Fitlv  soluble. 

"  c,  C,sH'4X„0«:>iI.]0.  .Ab)aoi;itt"lv  soluble. 

"  d,  Ci-H3.,X".0,.SH.,0.  IModerately  soluble. 

e,  f\JI,,>'A:UT",<").  Soluble. 

/,  C.,,H3oN..CV5li ,().  Moderately  soluble. 

g,  C^ilijs^'.Oe^nCO.  Verv  sligb'tly  soluble. 

h,  (\ll.^^^]0^'2U.p.  Moilerutelv  soluble. 


(I 

K 


<( 


?,  C,„li,6N.,Uj4H,0.     ISIoilerately  soluble. 


Cnrarine. — The  South  .Vnierionii  arrow  jioi.son  i.s  .'^upiXK'jed  to  l)e 
obtained  from  a  phint  of  the  family  Apooynaoese.  Boiis.>^iiitrault  and 
Rouliii  discovered  La  it  an  uncr\' stall izable  alkaloid,  which  was  aftcr- 
■wards  snj)pose(l  by  some  chemi.sts  to  be  identical  with  strychnine,  in 
consiVMicnce  of  the  similarity  of  some  of  its  reactions.  This  luus  recently 
been  shown  to  be  a  mLstake,  hcnvever ;  in  its  }ihysiolo<2;ical  action  it  is 
quite  the  opposite  of  strychnine,  and  is  regarded  by  some  physi(;ians  as 
almost  a  ]>erfect  antidote  to  the  poi.sonous  effects  of  that  alkaloid. 

It  is  amori)hoiis,  yellowish,  bitter,  hviiroscopic,  soluble  in  water  and 
alcohol,  iusoluble  in  ether  and  volatile  oils.  Its  sidts  are  luicrvstalliz- 
able. 

Pcrcirine  is  obtained  from  a  Brazilian  bark,  known  there  by  the 
names  of  pitjnaciba,  pao  pente,  and  j)ao  pereira.  It  is  pre})are(l  like 
the  cinchona  alkaloids,  and  lastly  dissolved  by  ether.  It  is  a  yellowish- 
Avhite  amori>hous,  bitter  mass,  on  meltin<i;  blood-red,  has  an  alkalino 
reaction,  is  little  soluble  in  water,  soluble  in  alcohol  and  ether.  Con- 
centrated sidphtiric  acid  dissolves  it  Avith  violet  color,  which  afterwards 
turns  brown,  on  dilutiiiii:  with  water,  olive-jj:rcen  and  o:ni.S'^-o;reen. 
Nitric  acid  dis.solves  it  with  a  blo(jd-red  color,  changing  to  grayish- 
l)ro^vn.  Tiie  sidts  are  little  known,  they  are  precipitated  by  the 
oxalates,  and  are  said  to  have  febrifuge  properties. 

Ca-siinc  is,  according  to  Landerer,  contained  in  the  seeds  of  the 
"  Chtu^te  tree,"  is  crystallizablc,  bitter,  insoluble  in  water,  soluble  in 
alcohol,  ether,  and  dilute  acids,  and  precipitated  from  tlie  latter  solu- 
tion by  alkalies. 

Convolvullne  Avas  obtained  by  Marrpiart  from  Scammony  root;  its 
sul})hate  crysta,llizes  in  radiating  prisms. 

Alkaloids  of  the  Solanace^. 

SoI((.iii))c. — The  following  comprises  the  older  statements  with  regard 
to  this  principle  : — 

It  is  prepared  from  the  potato  germs  by  maceration  with  water  acid- 
idated  with  muriatic  acid,  nn'xing  with  hydrate  of  lime,  and  exhausting 
the  pre<'ipitate  with  boiling  alcohol  ;  on  cooling  the  greater  ])art  is 
sej)ar:ited.  It  crystallizes  in  colorless  prisms,  without  odor;  its  t;i.'^te  is 
faintly  bitter,  nau.seous,  causes  a  persi.«itent  acrid  feeling  in  the  throat. 
It  has  an  alkaline  reiu?tion,  Ls  slightly  soluble  in  cold  water,  ether, 
alcohol,  and  fixed  oils.  Tt  is  a  weak  ba.se,  its  salts  are  soluble,  few 
cry.stallizable,  and  haye  a  bitter  ta-ste,  with  lasting  acrimony. 
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Solanine,  as  obtained  from  the  various  species  of  Solanum,  accordino; 
to  Moitessicr,  differs  to  a  considerable  extent  in  its  physical  properties. 
Various  different  alkaloids  have  probably  been  confounded  under  this 
name.  Prepared  from  Solanum  dulcamara,  it  has  the  composition 
C'^jH-iXOie,  and  all  its  salts  are  amorphoiL"*. 

Zwenger  announced  a  few  yeai^s  since  that  solanine,  a  weak  bjise,  is 
s])lit  on  boiling  with  dilute  acids  into  glucose  and  a  stronger  base, 
which  he  called  solanidia,  C,oH^,X02,  which  is  colored  intensely  red 
by  sul])huric  acid. 

If  solanine  is  treated  with  cold  concentrated  mineral  acids  for  several 
days,  or  if  solanidia  is  boiled  with  diluted  acids,  the  precipitate  contains 
another  alkaloid,  Holaniedine,  for  which  the  formula  CgijHggXO  has  been 
found.  It  is  amorphous,  yellowish,  nearly  tasteless,  almost  insoluble  in 
alcohol,  ether,  and  water.  Its  salts  are  deep  yellow,  amorphous,  bitter, 
and  astringent. 

O.  Gmelin,  however,  asserts  that  it  conlains  no  nitrogen,  but  that 
solauidine  forms  compounds  with  acids  and  with  PtCl.j.  Delffs  regards 
solanine  as  homologous  with  saponin,  smilaciu,  and  salicin. 

Kromayer  states  that  the  solanine  which  is  prepared  Avith  mineral 
acids  invariably  contains  solanidine,  the  more  if  treated  at  an  elevated 
temperature,  and  the  latter  can  be  dissolved  by  benzin.  If  potato 
germs  are  expressed,  the  liquid  treated  with  excess  of  lime,  the  precip- 
ifcite  exhausted  by  boiling  alcohol,  and  the  gelatinous  mass  separating 
on  cooling,  repeatedly  pressed,  and  rcdissolved,  colorless  acicular  crystals 
are  obtained,  which  are  insoluble  in  ether.  The  expressed  germs,  treafed 
in  the  cold  with  sulphuric  acid  and  afterwards  with  lime,  etc.,  yield 
amorphous  solauia,  containing  solanidia. 

Dulcamarine,  C^^-^^^O.yj  (?),  is  said  to  exist  in  early  spring  in  the 
stem  of  bittersweet  besides  solanine.  It  is  prepared  by  evaporating  the 
infusion  mth  marble  dust,  exhausting  the  extract  with  strong  alcohol, 
evaporating,  removing  the  lactate  of  calcium,  adding  ammonia,  precipi- 
tating with  tannin,  and  treating  the  precipitate  with  hydrated  oxide  of 
IciKl  and  alcohol. 

Yellowish-white,  amorphous,  bitter,  afterwards  sweet,  slightly  soluble 
in  water,  ether,  and  acids,  readily  in  alcohol. 

Atrophia,  U.  S.  P.     [Atropine.     C17H23XO3  =  289.) 
(Atropia,  Pharm.,  .1870.) 

An  alkaloid  prepared  from  belladonna. 

This  alkaloid  and  its  sulphate  were  made  officinal  in  the  Pharma- 
coprria  of  1860;  it  is  prepared  by  the  following  process: 

Powdered  belladonna  root  is  exhausted  by  alcohol ;  this  is  distilled 
off  from  the  tinctiu'e,  the  residue  acidulated  with  sulphuric  acid,  diluted 
with  water,  and  filtered  through  paper;  the  filtrate  is  decomjjosed  with 
potassa  and  repeatedly  agitated  with  fresh  portions  of  chloroform;  the 
chloroformic  solution  is  evaporated  sponbmeously. 

Atropine  is  in  colorl&ss,  or  white,  acicular  crystals,  permanent  in  the 
air,  odorless,  having  a  bitter  and  acrid  taste,  and  an  alkaline  reaction. 
39 
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Soluble  in  GOO  parts  of  water  at  15°  C.  (59°  F.),  and  in  35  parts  of 
iKtilini;  water;  verv  solnhle  in  alcohol;  also  soluble  in  3  parts  of  clilonv 
form  and  in  60  parts  of  ether.  When  h(>ated  to  114°  C.  (237.2°  F.), 
tiic  crvstals  melt,  and,  on  iirnition,  arc  coinj)lctc]y  dissipated,  cniittinfj 
acrid  vapors.  Ati'opincand  its  salts  aiv  dct'i.»niposcd  and  rcndcnnl  inert 
l)v  prolongeil  contact  with  potassa  or  soda,  and,  if  heated  with  either 
of  them,  evolve  vapor  of  ammonia. 

A\'ith  snlphuric  acid  atropine  yields  a  colorless  solution,  which'  is 
neither  coloi'cd  hy  nitric  acid  (al)scncc  of  and  ditlcrcnce  from  morphine), 
nor  at  once  by  solution  (»f  bichromate  of  potassium  (absence  of  and 
dirterenee  from  strychnine),  thouijh  the  latter  reaj^ent,  by  prolon»»;ed 
contact,  causes  the  solution  to  turn  ijrcen.  On  hcatinji;  this  jijreen  solu- 
tion, diluted  with  a  little  water,  to  boilinir,  a  j)lcasant  odor,  recallint; 
that  of  roses  and  oran«j;e  flowers,  is  developed.  The  acpieous  solution 
of  atropine  or  of  any  of  its  salts  is  not  i)reci})itated  by  test-solution  of 
platinic  chloride  (ditferenee  from  most  other  alkaloids).  With  chloride 
of  gold  it  viclds  a  pn'ci]»itate  whic-h,  when  rccrystallized  from  boiliu}; 
water  acidulated  with  hydrochloric  acid,  is  deposited  on  cooling  (render- 
ing the  liijuid  tu;-bid)  in  minute  crystals,  forming  a  dull,  lustreless 
powder  on  drying  (difference  from  hyoscyamine). 

Atropinw  Sidphas,  U.  S.  P.     (Su/phate  of  Atropine. 

(C\7H^,X(),),.H,SO,  =  676.)' 

{Atropkv  Sulphas,  Pharni.,  1870.) 

This  is  preparc<l  by  dissolving  the  alkaloid  in  strong  ether  and  neu- 
tralizing with  sulphuric  acid  diluted  with  a  little  alcohol;  the  sulphate 
is  precipitate<l  as  a  white  crystalline  powder. 

A  white,  indistinctly  crystalline  powder,  j)ermanent  in  the  air,  (xlor- 
less,  having  a  very  bitter,  nauseating  taste,  and  a  neutral  reaction. 
Soluble  in  0.4  part  ol'  water  and  in  (J. 5  parts  of  alcohol  at  15°  C.  (59°  F.); 
very  soluble  in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in 
0.3  part  of  absolute  alcohol.  \\'hen  heated  on  platinum  foil  the  sidt 
is  decom|)osed  and  wholly  dissijiated,  emitting  acrid  vapors.  On  adtl- 
ing  test-solution  of  carbonate  of  sodium  to  a  concentrated  aqueous  solu- 
tion (tf  the  sidt,  a  white  precipitat<'  is  obtained  which  answers  to  the 
reactions  (jf  atropine  (see  Atropina).  X\\  atpieous  solution  of  the  salt 
yields,  with  test-solution  of  ihloride  of  barium,  a  white  precipitate 
insoluble  in  hvdr(»chloric  acid. 

Its  uses  are  as  a  local  anodyne  in  solution  and  ointment,  2  to  4  grains 
to  the  ounce,  and  for  subcutaneous  injection  in  neuralgia.  For  dilating 
the  pupil,  1  grain  i<  dissolved  in  4  Huidrachms  of  distilled  water,  and 
a  drop  or  two  ap|)lied  to  the  inner  surface  of  the  lid.  Dissolved  in  100 
])arts  of  water,  1  or  2  drops  have  been  recommended  as  a  local  antcs- 
thetic  to  facilitate  the  extraction  of  teeth.  The  dose  internally  is  75V  o^ 
a  grain. 

Atrophvv  Valerianae  has  recently  l)een  nuich  recommende<l  in  chronic 
nerv.»us  complaints;  it  is  pre|)arcd  by  dissolving  atropine  and  valerianic 
acid  separately  in  strong  cthci-,  cooling  the  solutions  down  to  32°,  mix- 
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ing  and  crystallizing  at  between  10°  and  15°  F.  The  crj^stals  are  soft 
at  68°,  fuse  at  90°,  and  turn  yellow  by  light  and  air.  Dose,  the  same 
as  of  sulphate. 

Homatr&pince,  C16H22NO3. — This  is  an  alkaloid  obtained  by  heating 
atropine  gently  wath  organic  acids  and  diluted  hydrochloric  acid.  It  has 
been  obtained  in  transparent  colorless  crystals  from  its  ethereal  solution. 
Although  verv  deliquescent  and  hygroscopic,  it  does  not  dissolve  readily 
in  water.  The  cr>'stals  fuse  betAveen  205.9°  and  208.9°  F.  The 
hydrobromate  of  this  base  (CigHgiNOaHBr)  is  the  one  that  has  proven 
most  useful ;  it  Ls  crystallizable  and  not  hydroscopic,  requires  10  parts 
of  water  for  solution,  and  is  comparatively  permanent.  It  is  used  in 
examining  the  eye,  in  solution  of  3  grains  to  the  ounce,  and  is  veiy 
desirable,  as  its  action  passes  off  much  more  rapidly  than  other  remedies 
of  like  character. 

fi€//«c?onn/H(us  the  yellow  resin  adhering  to  atropine  and  preventing 
it  from  crystallizing. 

Crude  atropine  is  dissolved  in  a  weak  acid,  neutralized  by  carbonate 
of  potassium  to  separate  a  body  opalescing  in  blue,  an  alkali  is  added, 
taking  care  not  to  produce  a  pulverulent  precipitate,  a.s  long  as  the  pre- 
cipitate appears  oily  and  resin-like,  this  is  collected  on  linen,  dissolved 
in  an  acid,  treated  with  animal  charcoal,  if  necessary  again  fractionally 
precipitated,  and  dissolved  in  absolute  ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burning, 
sharp  taste ;  it  melts  on  heating  and  decomposes  with  the  smell  of  hip- 
puric  acid ;  it  is  easily  soluble  in  pure  and  officinal  ether,  in  al^solute 
and  dilute  alcohol,  scarcely  soluble  in  water ;  though  strongly  alkaline, 
it  is  less  so  than  atropine;  from  the  sulphate  it  is  precipitated  by 
ammonia  as  a  white  powder,  which  soon  becomes  resin-like.  It  was 
discovered  by  Hiibschmann.  It  is  most  likely  a  product  of  decompo- 
sition from  atropine. 

Atro.sia  is  the  name  given  by  Hiibschmann  to  a  black  body,  precipi- 
tated by  ammonia  from  an  aqueous  solution  of  the  alcoholic  extract  of 
the  root ;  it  is  insoluble  in  alcohol,  water,  and  ether,  but  dissolves  in 
dilute  acids  with  a  red  color.  It  is  probably  the  cause  of  the  red  color 
of  the  juice  of  the  fruit,  and  may  be  an  alkaloid. 

Daturiae  is  obtained  from  stramonium  seed  by  the  above  process  for 
atro})ine  ;  it  has  been  proved  to  be  chemically  identical  with  atropine.  Its 
pharmaco-dvnamical  properties  have  been  studied  by  Professor  Schroff, 
and  carefully  compared  with  those  of  atropine.  His  cpnclusions  are, 
that  their  qualitative  action  is  alike,  but  that  there  exists  a  vast  dif- 
ference in  their  intensitj^,  atropine  being  nearly  twice  as  powerful  as 
daturia. 

Is  there  no  doubt  at  all  about  their  chemical  identity? 

Hyoscyamine  is  obtained  from  the  seeds  of  hyoscyamus  by  the  process 
for  atropine. 

The  sulphate  has  been  made  officinal  in  the  U.  S.  P.,  1880. 

It  crvstallizes  in  needles  of  silky  lustre,  when  dry  and  pure  without 
odor;  the  moist  and  impure  has  a  disagreeable  narcotic  tobacco  smell ; 
its  taste  is  acrid,  tobacco-like.  With  a  carefully  regulated  heat  it  may 
be  distilled.     It  has  a  strong  alkaline  reaction,  dissolves  very  readily  in 
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watiT,  alcohol,  and  I'tlRT ;  and  is  oiLsily  decoiuposed  wlieii  in  solution. 
Nitric  acid  dissolves  it  without  coloration;  sulj)hurie  acid  colors  it 
In'own. 

Ol"  the  salts,  sonic  few  iivv  ciystalli/aMc  ;  thcv  must  he  evaporated  in 
vacuo  to  prevent  them  i'rom  hccomiuii"  oxidized;  they  are  soluble  ill 
water  and  alcohol,  without  smell,  and  have  the  taste  of  the  base. 

Hi/oscyamiiue  Sulphas,  U.  S.  P.     (Sulphate  of  Hyoscyamine. 
{C^,R.^,^0,),.H.^O,  =  G76.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  hyoseyamus. 

Small  n;olden-yellow,  or  yellowish-white  scales  or  crystals,  or  a  yel- 
lowish-white, amorjihous  powder,  deliquescent  on  expcx'^ure  to  air,  odor- 
less, havino-  u  l)itter  and  acrid  taste,  and  a  neutral  reaction.  Very 
solui)le  in  water  and  in  alcohol.  When  heated  on  platinum  foil,  the 
salt  chars  and  is  finally  completely  dissipated.  An  aqueous  solution  of 
the  sidt  is  not  precipitated  by  test-solution  of  platinic  chloride.  With 
chloride  of  o;old  it  yields  a  ^precipitate,  which,  when  recrvstallized  from 
boilinj^  water  acidulated  with  hydrochloric  acid,  is  depositetl,  on  cooling 
(without  rendering  the  liquid  turbid)  in  brilliant,  lustrous,  golden-yellow 
.scales  (difference  from  atropine).  The  aqueous  solution  yields,  with 
test-solution  of  chloride  of  barium,  a  white  precipitate  insoluble  in  hy- 
drochloric acid. 

Capsicine  is  stated  by  Witting  to  be  contained  in  the  integuments  of 
the  seeds  of  red  pepper ;  it  is  said  to  be  a  crystalline  powder,  insoluble 
in  c<»ld  water  and  etlier,  slightly  soluble  in  hot  water  and  alct)hol.  Its 
sulphate,  nitrate,  and  acetate  are  crystallizable,  s(^luble  in  water,  insoluble 
in  alcohol,  and  precipitated  by  alkalies. 

Buxine  was  prepared  by  Faure  from  the  leaves  of  boxwood,  and  de- 
scril)ed  as  a  white  [wwder,  bitter,  stenuitatory,  soluble  in  water,  alcohol, 
and  ether,  and  yielding,  with  acids,  salts,  which  crystallize  with  difliculty. 

Prof.  A\"alz  has  announced  that  this  alkaloid  is  identical  with  be- 
heernia.     (See  below.) 

Crotoninc. — Brandes  has  separated  from  the  seeds  of  croton  tiglium 
small  cr}'stals,  fusible  when  heated,  scarcely  soluble  in  boiling  water, 
soluble  in  boiling  alcohol,  with  an  alkaline  reaction.  Its  phosphate  and 
sul],)hate  are  crystallizable. 

Euphorbine  is  a  colorless,  brittle  mass,  inodorous,  bitter,  and  acrid, 
insolul)le  in  water  and  ether,  soluble  in  alcohol,  decomposed  by  concen- 
tr.ited  sul]»liuric  and  nitric  acids;  its  salts  are  amorphoas.  It  was  ob- 
tained bv  Jkishner  and  llerbeiver. 

Behrcrine,  CigHgiNOg,  is  the  only  alkaloid  as  yet  discovered  in  the 
natural  order  of  Lauracea?.  The  suggestion  of  Walz  that  bebeeru  bark 
might  be  derived  from  a  eu])horl)iaceous  tree,  is  merely  based  on  the 
asserted  identity  of  this  alkaloid  with  buxina,  which  fact  has  com- 
paratively little  weight  since  some  other  alkaloids  have  been  proved  to 
exist  in  several  diiierent  families  of  plants. 

It  is  best  obtained,  in  a  pure  state,  from  the  impure  commercial  sul- 
phate by  precipitating  its  solution  Avith  ammonia,  redis^olving  the 
washed  precipitate  in  acetic  acid,  adding  an  excess  of  acetate  of  lead, 
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precipitating  by  potassa,  and  cxliausting  the  precipitate  by  strong  ether; 
the  yellowish  syrup  left  after  the  evaporation  of  the  ether  is  dissolved 
in  absolute  alcohol,  which  solution,  on  l)eiug  graduallv  poured  into  cold 
water,  yields  a  flocculent  precipitate,  which  is  free  from  color  after 
washing  and  diying. 

It  is  araorphoas,  inodorous,  bitter,  of  an  alkaline  reaction,  fusible  at 
356°,  scarcely  soluble  in  water,  readily  soluble  in  ether  and  alcohol. 
The  salts  are  bitter,  amorphous,  precipitated  white  by  sulphocyanide 
and  by  iodide  of  potassium. 

The  commercial  sulphate  of  beheerine  is  in  dark-brown  glittering 
scales,  readily  soluble  in  water  by  the  aid  of  acids.  It  is  esteemed  as  a 
tonic  and  antiperiodic,  much  prescribed  in  London  in  doses  of  3  to  10 
grains,  to  the  amount  of  a  scruple  or  a  drachm,  between  the  paroxysms 
of  intermittents. 

Sepeerine  (from  the  Dutch  name  sepeeri  for  bebeeru)  remains  behind 
after  the  exhaustion  of  bebeerina  by  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in  alcohol. 
The  salts  are  amorphous,  of  a  brown  color,  and  generally  obtained  in 
very  shining  laminae,  almost  resembling  crystalline  scales. 

Piperina,  U.  S.  P.,  Cj^HigNOg. — Powdered  pepper  is  exhausted  by 
alcohol ;  this  is  distilled  oif,  the  extract  dried  with  lime  in  a  water-bath, 
whereby  the  resiu  becomes  insoluble  while  piperina  is  taken  up  by  alcohol. 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when  che^^^ed 
for  some  time  developing  a  hot  peppery  taste,  scarcely  soluble  in  M^ater, 
easily  in  alcohol,  less  in  ether,  the  solution  is  neutral  to  litmus,  and  has 
a  burning  pepper  ta.ste.  It  melts  at  212°,  losing  2  equivalents  of  water. 
It  dissolves  in  cold  sulphuric  acid  with  a  deep  red  color ;  concentrated 
nitric  acid  decomposes  it,  the  brown  mass  dissolves  in  potassa  with  a 
red  color,  and  yields  on  boiling  pipericHna.  By  continued  Ijoiling  with 
an  alcoholic  solution  of  potassa,  it  splits  into  piperic  acid  and  piperidina, 
C^Hj^XOgH^O  =  C.HiiN+C.^HiA  (Pip). 

It  has  been  recommended  as  an  energetic  and  rapid  febrifuge,  though 
chiefly  used  in  combination  with  quinine.  It  is  given  in  doses  of  2  to  4 
grains,  but  may  be  increased  to  60  grains  in  24  hours  without  injurious 
effects.  Landerer  believes  that  the  same  alkaloid  is  also  contained  in 
the  berries  of  Schinus  mollis,  Terebinthacese.  (See  Amer.  Jour.  Pharm., 
1863,  p.  157.) 

Piperidina,  C-HnX,  is  probably  ethyl-ally  1-amina,  X(C2H5+ 
C3H,-|-H). 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammoniacal  and  pep- 
pery odor  and  taste,  lighter  than  water,  in  which  it  di'^solves  in  all  pro- 
portions; boiling  point  223°  F. ;  it  precipitates  the  salts  of  the  metallic 
oxides.     Its  salts  are  crv^stallizable. 

Piperic  acid,  Pi]i  =  Ci2H,„0^,  is  nearly  insoluble  in  water,  slightly 
solul)le  in  ether,  readily  in  boiling  alcohol ;  fusil^le  at  300°,  partly  sub- 
limable  at  390°  with  the  odor  of  coumarin ;  sulphuric  acid  colors  it 
blood-red,  and  it  yields  with  PCI5  vermilion-red  ciystals.  Piperate  of 
piperidina  crystallizes  in  colorless  silky  scales,  turning  yellow  in  the  air, 
fusible  at  248°  ;  piperine  cannot  be  obtained  from  them. 
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VeratriiKi,  V.  8.  P.     (Vei'ainnc.) 
( Veratna,  Vhavm.,  1870.) 

An  alkaloid  or  mixture  of"  alkaloids,  ]ii-<'parod  from  the  seeds  of 
As<if/rtt(i  officinalis,  Liiidlcv  (iiat.  ord.  Jlclant/uicecv). 

VeratriiK."  is  j>r(K'urL'd  from  oovadilla  seeds  bv  treating;  them  with 
alcohol,  eva|)<»i-atiiij2;  the  tincture  to  an  extract,  and  treating  this  with 
water  acitlulated  with  sulphuric  acid ;  this  solution,  containing  sulphate 
<»f  verati'ine,  is  next  eva])orated  to  a  syrupy  consistence,  decomposed  by 
magnesia,  which  is  added  in  slight  excess;  the  precipitated  verati'ine 
thrown  <lown  is  now  washed  and  separated  from  the  excess  of  magnesia 
by  alcohol,  from  which  it  is  obtained  by  evaporation,  but  requires  still 
further  jiurifying  with  ain'mal  charcoal,  etc.  A  ])ound  of  the  seeds 
yields  about  a  drachm  of  veratrine. 

A  white,  or  grayish-white,  amorphous,  rarely  crA'stalline  powder,  ]>er- 
manent  in  the  air,  (xlorless,  of  a  distinctive,  acrid  taste,  leaving  a  sensa- 
tion of  tingling  and  numbness  on  the  tongue,  j)roducing  constriction  of 
the  fauces,  and  highly  irritant  to  the  nostrils.  Veratrine  is  very  slightly 
soluble  in  ctdd  or  hot  water,  but  imparts  to  it  an  acrid  ta.steand  a  feebly 
alkaline  reaction.  In  boiling  water  it  strongly  cakes  together  without 
melting.  It  is  soluble  in  3  parts  of  alcohol  at  15°  C.  (59°  F.),  and 
very  soluble  in  boiling  alcohol ;  also  solul)le  in  6  parts  of  ether,  in  2 
parts  of  chloroform,  in  9()  })arts  of  glycerin,  and  in  56  parts  of  olive 
oil.  AVhen  heated,  it  melts;  at  higher  temperatures  it  chars  and  is 
wholly  dissipated. 

^^'ith  nitric  acid,  veratrine  forms  a  yellow  solution,  and,  by  contact 
M'ith  sulphuric  acid,  it  first  assumes  a  yellow  color,  M'hich  soon  passes 
to  reddish-yellow,  then  to  an  intense  scarlet,  and,  after  a  while,  to  violet- 
red.  On  triturating  veratrine  with  sulphuric  acid  in  a  glass  mortar, 
the  yellow  or  yellowish-red  solution  exhibits,  by  reflected  light,  a  strong, 
greenish-yellow  fluorescence,  which  becomes  more  intense  on  adding 
more  sulphinuc  acid.  Heated  with  concentrated  hytlrochloric  acid,  it 
dissolves  with  a  blood-red  color. 

The  medical  uses  of  veratrine  are  confined  chiefly  to  gouty  and  neu- 
ralgic affections,  in  the  treatment  of  which  it  is  used  internally  in  doses 
of  y2  to  ^  grain,  repeated,  or  externally,  in  ointment,  of  about  >)j  to 
the  ounce;  it  has  lately  also  been  reconnnended  in  tyj)hoid  fever. 

The  following  is  the  proce&s  for  obtaining  the  alkaloids  pure: — 

Veratvina,  Q^^^lr^^.f)^. — Commercial  veratrine  is  dissolved  in  much 
alcohol,  and  mixed  with  water  until  a  ])rcei])itate  just  commences  to 
a]>pear;  on  spontaneous  evaporation,  a  white,  crystalline  powtler  is  ob- 
taintnl,  mixed  with  a  brown,  resinous  mass,  which  can  be  removed  by 
washing  with  cold  alcohol.  The  powder,  if  dissolved  in  strong  alcohol, 
and  eva|)orated  spontaneously,  leaves  large,  rhondjic,  colorless  prisms, 
which  eflloresee  in  the  air,  become  ])orcellaneous  and  jiulverulent,  are 
insoluble,  but  rendered  o])a(|ue  in  boiling  water,  readily  sdluble  in  alco- 
hol and  ether.  Sulphuric  acid  colors  it  yellow,  then  carmine-red; 
nuMMatic  acid  produces  a  deep  \aolet  solution  with  oily  drops  on  the 
surface.  The  acids  are  completely  neutralized,  but  the  solutions  do  not 
crystallize  on  evaporation. 
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Sahadillina,  C2„H2,;X20„  crvstallizes  in  c-olorlcss  prisms,  which  are 
sohible  in  boiling  water,  meU  at  390°  F.,  and  liave  a  very  acrid  taste. 
It  is  easily  soluble  in  alcohol,  but  does  not  crystallize  from  this  solution  ; 
it  is  insolul)le  in  ether,  and,  from  its  solution  in  dilute  sulj)huric  acid,  is 
not  precipitated  by  ammonia.     It  is  not  sternutatoiy.     (Hiibschmann.) 

Jervina,  C^H^gK^^^- — The  precipitate  by  soda,  containing  the  alka- 
loids, is  boiled  with  diluted  sulphuric  ac-id ;  on  cooling,  the  sul])hate  of 
jervine  is  precipitated.    The  precipitate  may  be  decomposed  by  c-arbou- 
ate  of  sodium,  and  recr\'stallized  from  alcohol. 

It  is  nearly  insoluble  in  water,  soluble  in  alcohol,  crystallizes  in  color- 
less j^risms  with  4HoO,  loses  its  water  of  crystallization  on  heating,  melts 
at  375°,  and  is  decomposed  at  a  higher  heat. 

Jervine  and  its  soluble  salts  are  precipitated  from  their  solutions  by 
muriatic,  sulphuric,  and  nitric  acids,  forming  therewith  nearly  insoluble 
salts ;  they,  however,  dissolve  in  alcohol.  A  veiy  full  account  of  jervine 
may  be  found  in  the  Amer.  Jour.  Pharrn.,  1879,  p.  337. 

Colckicine. — According  to  Aschoff,  the  r(wt  is  to  be  exhausted  by 
cold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutralized 
by  carbonate  of  sodium,  the  filtrate  precipitated  by  tannin,  this  precipi- 
tate washed,  expressed,  dissolved  in  8  parts  alcohol,  and  digested  with 
freshly  precipitated  oxide  of  iron ;  the  filtrate  is  evaporated,  the  residue 
dissolved  in  a  mixture  of  equal  parts  of  alcohol  and  ether,  evaporated, 
and  again  dissolved  in  water. 

The  corms  gathered  in  spring  yielded  but  .75  grains,  in  the  fall  as 
high  as  6.5  grains  from  the  pound  ;  the  seed  16  grains  to  the  pound. 

It  is  a  white  amorphoiLS  mass,  of  a  bitter,  not  acrid  taste,  without 
odor,  when  moist  of  a  feeble  narcotic  odor.  It  is  easily  decomposed  in 
aqueous  solution,  is  not  sternutatoiy  or  hygroscopic,  is  fasible  and  in- 
flammable, easily  soluble  in  water  and  alcohol,  less  in  absolute  ether. 
It  has  no  reaction  on  vegetal>le  colors.  The  following  is  its  behavior 
to  reagents : — 

It  is  soluble  in  HgSO^,  with  a  clear  yellow  color ;  in  HXO3,  yellow ; 
the  undissolved  colchicine  is  brownish-red,  then  violet,  brownish-green, 
broMTi-red ;  fumLng  IIXO3  (containing  nitrous  acid)  imj^arts  to  it  a 
violet  or  indigo-blue,  afterwards  yellow,  color.  The  solution  of  j-^ru) 
colchicine  is  colored  lemon-yellow  by  muriatic  acid.  Bichromate  of  potas- 
sium and  sulphuric  acid  impart  a  green  color.  Iodine  causes  a  kermes- 
colored,  gelatinous  precipitate,  soluble  in  alcohol  and  water.  Chlorine 
Avater  a  yellow  precipitate,  soluble  with  orange  color  in  ammonia.  No 
crystallizable  compounds  have  been  obtained  with  acids,  except  that  J. 
E.  Carter  thinks  he  obtained  a  cr}'stalline  sulphate. 

Hiibschmann  was  unal)le  to  saturate  2  drops  of  dilute  sulphuric  acid 
Avith  colchicine,  thouu:h  he  and  Carter  both  found  it  to  act  slowlv  on  red- 
dened  litmus  paper,  and  on  paper  colored  with  rhubarl). 

Oberlin  disputes  the  existence  of  a  ba.se  colchicine,  so  does  Walz,  Avho 
renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does,  however, 
appear  to  exist  in  colchicum,  since  the  infusion  yields  precipitates,  both 
with  Sonnenschem's  and  Mayer's  tests. 

By  exteraal  application,  several  painful  cases  of  rheumatism  have 
been  relieved  by  it.     If  given  internally,  ^'g  grain  3  times  daily,  con- 
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tiiuKKl,  if  nocossjirv,  inr  sovmil  wei'ks,  has  a  most  .salutary  eiloct  in 
rheuinatio  complaints.  It  opens  the  bowels  even  of  those  who  have 
been  sniferin*;  from  constipation.  (See  Thesis  of  J.  E.  Carter,  of  Phil- 
adelphia, Aincr.  Jour.  Plmnn.,  vol.  x.xx.,  p.  20').) 

Culchiccinc,  C'3.J1^,N.,( ),. — Oberlin  oi)taine(l  no  eolrhieine  by  Geijrer 
and  lles.se's  prtH'es«<,  but,  on  dissolvino;  the  pnMluct  in  water, acidulating^ 
with  miuMatie  acid,  evaporatinir  until  of  an  intense  yellow  color,  a  white 
pri'cipitate  was  thrown  down  by  water,  crystalli/inir  IVom  alcohol  and 
ether  in  pearly  lanielhe,  tif  an  inlen.sely  bitter  taste,  neutral  to  test  |)aj)er, 
nearlv  insolubl(>  in  water,  solul)le  in  alcohol,  ether,  wood-spirit,  i'ldoi-<t- 
form,  ammonia,  and  pt>t;ts.sii;  in  ferric  chloride  with  jireeu,  in  suli)hnri(r 
acid  with  yellow,  in  jnuriatic  acid  with  ])ale  yellow,  in  nitric  acid  with 
intense  vellow  color,  chan<2;ing  to  violet,  deep-red,  light-red,  and  yellow. 
It  is  very  poisonous. 

It  remains  to  be  investigated  whether  or  not  it  is  a  product  of  decora- 
position  of  colchicine  by  the  influence  of  muriatic  acid. 

Apii'lne  was  obtained  l)y  J>i/io  from  the  seeds  of  Cocos  lajiidea.  It 
is  white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  GOO  })arts  water, 
without  alkaline  reaction  ;  forms  with  acids  cry.stalline  salts,  which  are 
less  soluble  in  hot  than  in  cold  water. 

Test  for  Distinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys  in  a  com- 
pact form  the  leading  facts  applicable  to  distinguishing  the  alkaloids. 
iiinno  general  characteristics  are  noticed  at  the  beginning  of  thischa])ter, 
and  the  particular  ones  under  the  several  heads. 

Mifliod  of  Distinguishing  the  following  Vegetable  Alkaloids — Atropine, 
Brucine,  Delphine,  Emetine,  Jlorphine,  Solanine,  Strychnine,  V<ra- 
trine — when  they  are  in  poicder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  red  by  brucine, 
dcljjliinr,  morjtliiiie,  and  the  sfrt/chnine  of  commerce,  but  not  by  ])ure 
stry<'hnine.  If  the  reddened  acid  become  of  a  violet  hue  on  the  addition 
of  protochloridc  of  tin,  after  the  nitric  solution  has  cooled,  the  alkaline 
powder  is  brucine  ;  if  the  reddened  acid  gradually  become  black  and  car- 
bonaceous, it  is  dclphiiw.  If  the  powder  be  fusible  without  decomposi- 
tion, and  decomposes  iodic  acid,  evolving  free  iodine,  it  is  inorj/fiinc ;  if 
it  is  not  fusible,  and  does  not  decompose  iodic  acid,  it  is  strychnine.  If 
the  powder  greens,  instead  of  reddens,  nitric  acid,  it  is  solanine  ;  if  it  is 
insohible  in  ether,  and  does  not  redden  nitric  acid,  it  is  emetine  ;  if  it  l)e 
soluble  in  ether  and  does  not  redden  nitric  acid,  but  melts  when  heat«Hl, 
and  volatilizes,  it  is  atropine;  if  it  is  thus  affected  by  ether  and  nitric  acid, 
but  is  not  volatilized,  it  is  veratrine. 


The  Tf:RXARY  Alkaloids. 

Sparteine,  C\J\.,,.y.,. — .\  concentrated  decoction  of  broom  is  distilled 
witJi  soda,  and  several  times  recrified- 
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It  is  a  colorless  oil,  wliich,  in  contact  with  water,  soon  becomes  opales- 
cent, and  is  colored  brown  by  the  air;  it  is  heavier  than  water,  smells 
faintly  like  aniline,  has  a  very  bitter  taste,  and  is  narcotic;  its  boiling 
point  is  550°  F.  Acitls  are  perfectly  neutralized  ;  the  salts  are  soluble, 
the  mnriate  and  nitrate  not  crystallizable. 

Conine,  CgHigN,  is  most  abinidant  in  the  fresh  plants  gathered  before 
flowering,  and  in  the  seed  of  the  second  year's  grcjAvth^  from  wliich  it  is 
obtained  by  distillation  with  caustic  potassa,  purifying  the  sulphate  by 
dissolving  it  in  alcoholic  ether,  and  again  distilling  with  potassa.  Thus 
obtained  it  frequently  contains  methyl  and  ethyl-conia.  The  seeds  are 
richest  in  the  alkaloid  just  before  ripening. 

Conine  is  a  volatile  colorless  or  yelloMash  oily  fluid  (sp.  gr.  .87),  with 
a  very  characteristic  odor  resembling  that  of  the  urine  of  the  mouse. 
It  boils  at  338°,  is  neutral  to  test  paper  when  anhydrous,  but  decidedly 
alkaline  when  containing  some  water.  It  is  soluble  in  100  parts  of 
water,  floating  on  its  surface  when  distilled  with  it.  Alcohol  dissolves 
it  readily,  as  also  ether  the  fixed  and  volatile  oils.  It  does  not  dilate 
the  pupil,  but  is  extremely  poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted  ammonia, 
it  occasions  white  clouds  when  approached  with  a  rod  moistened  with 
muriatic  acid.  This  test,  when  ap})lied  to  the  extract  of  conium,  after 
adding  to  it  on  a  tile  a  few  drops  of  solution  of  potassa,  is  resorted 
to,  in  connection  with,  the  odor,  in  judging  of  the  quality  of  that 
extract. 

When  exposed  to  the  air,  coniue  undergoes  oxidation,  being  converted 
into  a  brown  resinous  matter,  ammonia,  and  butyric  acid ;  butyric  acid 
is  also  formed  by  the  reaction  with  nitric  and  chromic  acids.  By  muri- 
atic acid  gas  it  is  colored  purple,  changing  to  blue ;  chlorine  produces 
thick  white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  ^\hich  are 
cr}^stallizable,  while  those  with  oxygenated  acids  are  most  decomposed 
on  evaporation  and  leave  a  gummy  residue. 

Methylconine,  CgHj^N,  resembles  conine  in  physical  and  chemical 
properties,  and  can  be  distinguished  from  it  only  by  elementary  analysis. 

EthylGonme,  CmHjgN,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alkaloid, 
discovered  by  Wertheim,  accompanying  conine. 

Conhydrine,  Gj,H,-NO,  occurs  chiefly  in  the  flowers  and  seed  of 
conium;  to  prepare  it,  the  crude  conine  is  neutralized  with  sulphuric  acid, 
the  salt  extracted  with  alcohol  to  separate  ammonia,  evaporated,  treated 
with  concentrated  caustic  potassa,  then  with  ether ;  this  is  distilled  olf, 
and  by  very  slow  fractional  distillation  in  an  oil-bath,  the  conine  is  sep- 
arated ;  between  300°  and  400°  crystals  of  conhvdi'ine  are  sublimed. 

It  IS  in  colorless,  pearly  crystalline  lamellae,  sublimes  slowly  below 
212°,  insoluble  in  water,  alcohol,  and  ether ;  by  distillation  with  an- 
hydrous phosphoric  acid,  conine  is  obtained,  HgO  being  abstracted: 
NC,H,,0-H,0  =  XC,H,,. 

Its  action  on  animals  is  similar  to  conine,  but  much  weaker.  The 
salts  have  not  been  studied. 

dentine. — The  root  of  cicuta  virosa  yields,  according  to  Pol  ex,  by 
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exhaiLstintr  witli  a  tliluttHl  acid  and  distillation  with  an  alkali,  this  alka- 
loid, which  has  a  vorv  ajjivcahlo  (kIoi-. 

(  Vcfvoyy// //////'/'. — Its  sni])hat('  was  ohtaincd  hy  Polstorl"  hy  distillinir 
the  fVnit  of"  chaM-ophylhnn  hnllxwnin  with  ])<)tassa,  and  ncutralizinii"  tlu* 
distillate  I)y  sulphnric  acid  ;   iridescent  laniiii;e. 

Arihinc,  (.\v,H.j„N,  was  ohtain«l  i)y  Kieth  from  the  Jirazilian  tree 
ArariUa  rubra,  an<l  is  reniarkahlo  for  l)ein«r  tlio  first  natural  vejretahle 
alkali  of  ternarv  conij^osition  which  is  solid  at  ordinary  temperature. 

JJi/i/riiw  is  a  volatile  base  obtained  by  Lossen  I'rom  cocoa  leavi's  ;  its 
mlor  recjills  that  of  projndamina ;  it  is  not  j)oisonous.  It  is  probably  a 
j)roduct  of  dec(»mj)osition. 

/>oA<7///(  was  iliscovered  by  the  late  Prof.  S.  Calhoun,  of  Philadelphia. 
iu  18'U,  and  first  isolated  in  a  state  of  purity  by  Prof.  Procter,  in  1.S42. 
It  is  most  conveniently  oi)tained  by  extracting  the  seed  with  alcohol 
acidulated  with  acetic  acid,  evaporatinu:,  and  treating  with  magnesia, 
and  then  with  ether,  from  which  it  may  be  obtained  by  siH)ntaneoiis 
evaporation. 

It  is  a  li([uid  lighter  than  water,  and,  when  droppe<l  into  that  fluid, 
rises  to  its  surface  and  s]ireads  out  like  a  (b'ojiof  oil,  then  gradually  dis- 
solves without  agitation,  forming  a  transparent  solution.  It  is  ver}' sol- 
uble in  alcohol  and  ether,  the  latter  readily  removing  it  from  an  aipieous 
solution  ;  it  also  dissolves  iu  fixed  aud  volatile  oils.  It  forms  crystal- 
lizable  salts,  with  munerous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.  Lobeline, 
as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  decomposable  by 
a  moderate  heat,  as  also  by  the  action  of  strong  acids. 

Xicotiiu',  Ci^Hi^Xa,  is  prepared  in  the  following  manner:  The  acid 
infusion  of  tobacco  is  evaiiorated  to  about  one-half,  aud  distilled  with 
caustic  pota.ssa;  or  tobacco  is  distilled  wdtli  milk  of  lime.  The  distillate 
is  neutralized  by  oxalic  acid,  crystallized,  the  crystals  washed  with  ether, 
decomi)osed  by  potassa,  and  the  alkaloid  tlissolved  by  ether.  By  recti- 
fication in  a  current  of  hydrogen,  it  may  be  olitaincd  colorless. 

It  is  a  colorless,  oily  liquid,  of  a  strong  tobacco  odor,  a  burning,  sharp 
taste,  heavier  than  Mater,  sp.gr.  1.048.  It  is  inflanunable,  has  an  alka- 
line reaction,  is  soluble  in  water,  and  water  is  soluble  in  it  to  some 
extent;  miscible  with  alcohol,  ether,  and  <»live  oil,  scarcely  soluble  in 
oil  of  turpentine.  It  becomes  yellow  by  keeping,  absorbing  oxygen 
from  the  air,  mIucIi  gradually  turns  it  thick  and  brown.  It  boils  at 
4H2°  F.,  but  volatilizes  at  a  nuich  lower  temperature.  The  vapor 
which  rises  is  so  powerful  in  its  smell  and  irritating  properties  that  one 
drop  of  it  diffused  in  a  room  renders  the  atmosphere  insup])ortal)le.  The 
volatility  of  this  principle  insures  its  diffusion,  aloug  with  empyreumatic 
products,  in  tobacco  smoke,  so  that  it  is  inhaled  to  a  certain  extent  by 
smokers;  tobacco  smoke  may  be  freed  from  it  by  passing  it  ov(>r  cotton 
Siiturated  with  tannin.  It  exists,  in  the  different  conuuercial  varieties 
of  tobacco,  in  about  the  following  j)roj)ortions:  Havana,  2  ])er  cent.; 
Maryland,  2.3  ;  Virginia,  G..S7  ;  Kentucky,  G.09. 

Orfila  has  investigated  the  ])roperties  of  nicotine,  and  ascertained 
with  precision  its  chemical  habitudes.  These  are  detailed  in  a  paper 
copied  iu  the  Anier.  Jour,  of  Pliann.,  vol.  xxiv.,  p.  142,  from  the  London 
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Phanii.  Jour.     Sec  also  a  paper  by  Professor  Procter  in  Proc.  of  Amer. 
PJiariii.  yl.s.soc,  1858,  p.  295. 

Its  salts  have  a  hiirniiig  taste  of  tobacco,  arc  very  soluble  in  watci-, 
(l<'li(iuescent,  and  difficult  to  ciystallize. 

Mercurkdinc. — By  distillation  with  lime  from  the  herb  and  seeds  of 
Mcrcurialis  annua,  an  oily  alkaloid  is  obtained,  which  resembles  in  odor 
both  nicotine  and  conine  ;  it  is  readily  oxidized,  and  tiiickcns  in  contact 
with  au".     The  salts  are  mostly  soluble  in  water  and  alcoh(jl. 

'Secaline,  C3H9X,  or  Pro/jij/amine,  has. the  atomic  composition  of 
CgH.jHaX,  methyla>thylamine  CH3C2H5HN,  and  trimethylamine 
(CHgjgX,  and  is  identical  with  one  of  them,  j)rol)ably  the  former,  as 
it  may  be  obtained  from  jn'opylic  narcotine  by  distillation  with  potassa. 
Besides  the  plants  mentioned  in  the  syllabus,  it  has  been  obtained  from 
the  ertrot  of  maize,  from  herring-pickle,  crabs,  the  spirits  in  which  ana- 
tomical prej)arations  have  been  kept,  and  the  urine  of  man.  When 
aititicially  prepared,  it  is  best  known  in  medicine  as  Propylamine, 
th(»ugh  chemists  generally  regard  it  as  trimethylamine. 

Propylamine  is  most  economically  prepared  from  herring-pickle  b\- 
distillation  with  caustic  potassa,  neutralizing  the  distillate  with  muriatic 
acid,  purifying  the  salt  by  dissolving  it  in  strong  alcohol  or  alcoholic 
ether,  and  again  distilling  with  potassa. 

It  is  a  colorless  liquid,  of  a  strong  odor  of  herrings,  and  a  sweetish, 
astringent  taste;  it  is  soluble  in  water,  has  an  alkaline  reaction,  produces 
Avhite  vajiors  with  muriatic  acid.  It  is  combustible,  and,  mixed  with  an 
equal  Ijulk  of  water,  it  can  still  be  ignited.  Its  salts  are  mostly  solul>le 
in  water  and  alcohol,  and  cr\\stallizable. 

According  to  Dr.  Awenarius,  of  St.  Peters! jurg,  it  appears  to  be  a 
true  specific  for  rheumatic  affections,  the  acute  as  well  as  the  chronic. 
He  administered  it  in  mixture,  containing  24  drops  of  propvlamine  to 
6  ounces  of  mint-water  sweetened  ^vith  2  drachms  of  sugar,  and  gave  it 
in  doses  of  1  tablespoonful  eveiy  2  hours.  A\'hether  it  is  capable  of 
promoting  uterine  contraction  has  not  been  ascertained. 

Murias  Propykimince  is  the  form  most  used  in  practice  in  the  United 
States.  It  is  prepared  by  crj'stallizing  the  product,  as  at  first  ol)tained, 
bypassing  the  volatile  akaloid  into  diluted  muriatic  acid,  as  above.  To 
free  it  from  muriate  of  ammonium,  it  may  be  reciystallized  from  its 
solution  in  strong  alcohol.  It  is  usually  called  "chloride  of  pro])vlamiu," 
destitute  of  the  unpleasant  odor  of  the  alkaloid  itself,  and  has  been  found 
a  useful  remedy  in  rheumatism,  in  doses  of  from  3  to  5  grains.  (See 
Propylamin  Cordial.) 

See  papei*s  on  this  subject  by  Prof.  Procter  in  Proceedirujs  of  the 
American  Pharmaceidical  AHmf-iation ,  1857,  and  American  Journal  of 
Pharmacy,  xxxi.,  pp.  125  and  222. 

Aniline,  CgH^H^X,  also  known  by  the  names  of  phenylamine,  phe- 
namide,  kyanf)le,  crA'stalline,  and  benzidam;  it  Ls  the  only  artificial 
alkaloid  which  has  been  used  in  medicine.  It  is  best  prepared,  on  a 
small  scale,  by  the  process  of  Bechamp,  from  10  parts  nitrobenzole,  12 
parts  iron  filings,  and  10  parts  strong  acetic  acid.  The  reaction  takes 
place  without  the  a[)plication  of  heat ;  but  to  insure  complete  reduction, 
the  spontaneous  distillate  is  returned  to  the  retort  and  again  distilled, 
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when   it    mav   Ih'  at   oiK-i-  coinhiiu'il   with   siil])liiiric  at-id  to  lorin  the 
nu'difinal  sul|>hate. 

Tlic  alkalnid  is  a  oolorK'ss  oil,  of  vinous  odor  and  aromatic  taste; 
>li.  j;r.  l.li ;  hoilinj^  point  oU()°  ;  coaiiiilates  albumen;  in  i-ontact  with 
air  tin-ns  yellow  and  resinitios;  so])arates  many  metallic  oxides  tr(»m 
their  salts;  colors  pine  avocmI  yellnw  ;  l»y  hyj)ochlorites  hlue;  by  HXO, 
l)hic,  and  on  heating;  oxidized  to  picric  acid;  by  ILSO,  and  K.Cr/). 
bine,  but  of  a  different  shade,  as  that  pnxbiced  under  the  isanie  circum- 
stances with  strychnine. 

Within  a  few  yeiu*s  past  it  has  become  of  great  technical  importance^ 
since  its  piTKliicts  of  oxidation  by  various  agents  have  been  made  use 
of  to  dye  animal  fabrics,  like  silk  and  wool. 

Ani/iiiif  su/it/t(i.s  is  prepared  by  direct  combination;  it  dissolves  in 
about  IG  parts  of  water  at  (jO°,  slightly  in  cold  alcohol,  insoluble  in 
ether ;  it  is  colorless  and  crystalline,  but  acquires  a  reddish  color,  when 
exposed  to  the  air  in  a  moist  state. 

This  sdt  has  gained  some  reputation  since  Dr.  Tiu'nbull,  of  Ijiver- 
pool,  announced  his  succe&s  in  treating  with  it  a  number  of  ca.ses  of 
chorea ;  the  remedy  produces  a  transient  alteration  in  the  color  of  the 
skin  and  lips,  which  disappears,  however,  as  soon  as  it  is  laid  aside. 
(See  Ame?'.  Jour.  Pharm.,  1862,  p.  295.) 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  substances  or  are 
decom[)Osed  into  such  by  the  influence  of  various  chemical  agents. 
These  animal  alkahiids,  however,  are  as  yet  of  little  imj)ortance  in  a 
metlicinal  point  of  view ;  and  it  remains  here  merely  to  draw  attention 
to  a  few  of  them  which  are  either  continued  in  culinary  and  dietetic 
articles,  or  are  of  imj)ortance  from  their  jiresence  in  various  secretions. 

Creatine,  C^H^S^O.,ll.,0. — Tiiough  creatine  is  a  neutral  sul)stance,  it 
may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  expressing 
fresh  meat,  macerating  it  several  times  with  water,  and  sul)je<'ting  it 
each  time  to  strong  pressure.  From  the  mixed  liquids,  albumen  and 
fibrin  are  removed  by  coagulating  with  lieat,  and  solution  of  baryta  is 
addeil  as  long  as  a  prccij)itate  occurs;  the  filtrate  is  evaporated  at  a 
moderate  heat  to  a  syru})y  li(iuid,  and  set  aside  to  cr^'stallize. 

The  Hesh  of  chickens  and  game  is  easy  to  clarify  ;  the  former  contains 
the  largest,  fishes  the  least  quantity  of  creatine.  It  is  in  colorless  jK\u*ly 
crystals,  without  taste  or  action  on  litnuis ;  it  is  soluble  in  75  parts  of 
cold  water,  and  in  100  parts  of  absolute  alcohol.  By  boiling  with 
baryta  it  is  decomposed  into  sarkosina  and  urea;  by  evaporating  with 
strong  acids,  it  loses  H.,0  and  is  converted  into  crcatinina. 


Syllabus  of  Animal  Alkaloids  and  the  Products  of  tiikir 

Decomi'osition. 

Cratiiiina  or  Creatinina,  C^II,^^^!./).  In  tlie  urine  of  calves,  in  flesh,  and  from 
creatine  by  acids;  colorless  crystals;  soluble  in  11  water,  100  alcohol,  and  much 
ether;  exjicls  XII3  from  its  salts. 
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;Sarkosina,  CgH^NO.,.  ?r()m  creatine  by  boiling  with  BaO ;  rhombic  prisms  or  scales, 
easily  soluble  in  watei-,  slightly  in  alcohol;  insoluble  in  ether;  fusible  at  2VA°. 

Glyeina,  C.2II5NO2,  Gli/cocol  or  aviido-ucetic  acid.  In  the  bile;  by  treating  glue  or 
similar  substances  with  boiling  alkalies  or  acids ;  sweet  rhombic  crystals,  easily 
soluble  in  water  and  dilute  alcohol,  slight  acid  reaction ;  combines  with  acids  and 
with  bases. 

Lencina,  CgHigNOj,  or  amido-capronic  acid.  In  various  organs  of  all  animals  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  like  glyeina.  vShining  scales, 
easily  soluble  in  water,  alkalies,  and  muriatic  acid,  slig'htly  in  alcohol ;  insoluble  in 
ether  and  chloroform  ;  sublimahle  ;  fused  with  KHO  yields  valerianic  acid. 

Tyrosina,  ( 'gHjiNOj.  In  the  liver,  pancreas,  and  other  parts  of  man  and  many  animals  ; 
in  American  extract  of  rhatany  (Wiltstein),  by  acids  or  alkalies  upon  casein,  glue, 
albumen,  etc.  Silky  needles,  soluble  in  acids  and  alkalies,  slightly  in  water;  insol- 
uble in  alcohol  and  ether ;  combined  with  H2'S04  it  colors  FcjC'le  violet. 

Guanina,  ('5IT5X5O.  In  tlie  excrements  of  spiders  and  in  small  quantity  in  guano; 
white  powder,  insoluble  in  water,  alcohol,  and  ether,  somewhat  soluble  in  lime  and 
baryta  water ;  its  salts  crystallizable  ;  precipitated  by  acetic  and  formic  acids. 

Tauriiui,  CaHyNSOg.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  decomposi- 
tion by  acids  or  by  fermentation  ;  six-sided  prisms,  easily  soluble  in  water,  slightly 
in  alcohol ;  taste  cooling ;  not  destroyed  by  H2SO4  or  HNO3. 

Urea,  CH4X2O.  In  the  blood,  urine,  and  eye  of  the  mammalia,  particularly  the  car- 
nivorous; in  many  organs  of  some  lower  animals. 

Ui'ea  has  been  proposed  as  a  remedial  agent ;  its  mode  of  prqiaration 
is  as  follows : — 

Urine  is  evaporated  to  a  syrupy  consistence,  mixed  M'ith  an  equal 
volume  of  nitric  acid,  and  set  aside  for  24  hours  in  a  cool  place ;  the 
crystals  are  redissolved  in  boiling  nitric  acid  to  destroy  coloring  matter, 
if  necessary  digested  with  animal  charcoal,  and  subsequently  decomposed 
l)y  (-arbonate  of  barium.  After  evaporation,  the  mass  is  exhausted  by 
alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  directions : 
A  mixtm-e  of  4  j)arts  finely  powdered  anhydrous  ferrocyanide  of  potas- 
sium, IJ  parts  carbonate  of  potassium,  and  2  parts  black  oxide  of  mau- 
gauesium  is  heated  to  redness,  and  constantly  stirred  until  it  has  ignited ; 
it  is  extracted  with  cold  water,  the  solution  mixed  with  a  solution  of  3 
parts  of  sulphate  of  ammonium,  evaporated,  the  sulphate  of  potassium 
removed  as  much  as  possible,  and  the  residue  exhausted  with  boiling- 
ordinary  alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  similar 
to  saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether,  con- 
taining no  water  of  crystallization,  and  fusing  at  248°  F. ;  combines 
^vith  acids  and  bases. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in  doses  of 
from  5  to  10  grains,  several  times  a  day,  in  diabetes,  albuminm'ia,  and 
dropsy. 

Urece  nitrxis  is  precipitated  from  a  concentrated  solution  of  urea  by 
strong  nitric  acid  in  anhydrous  white  shining  scales,  soluble  in  8  parts 
of  water,  slightly  in  nitric  acid  and  alcohol.  Its  action  is  said  to  be 
similar  to  urea,  and  it  has  been  recommended  as  a  solvent  for  vesical 
calculi  composed  of  ammonio-phosphate  of  magnesium.  It  contains 
52.63  per  cent.  urea. 


»)22  ON    NEUTRAL    ORGANIC    PRINCIPLES. 


CHAPTER    IX. 

oy  NEUTRAL  onoAyic  riiiyciPLEs,  mostly  pecull\r  to  a 

LLVITED  yUMBER  OE  PLAyXS,  AND  POSSESSED  OF  MEDICINAL 
PROPERTIES. 

Ij^OR.MERLy,  the  virtues  (»f  most  medical  plants  were  attributed  to 
crfracfirc  matter,  thouiili  this,  as  obtained  from  various  sourcis  and 
l>y  different  analytieal  j)r(K'esses,  was  kuown  to  vary  somewhat  in  its 
j)ro|u'rties. 

l>v  the  improv<'d  means  of"  proximate  analysis,  iiianv  of  these  plants 
liave  been  founil  t^>  possess  certain  Avell-tlefincd  [)rincij)les,  sometimes 
crvstalline  and  sometimes  amorphous,  to  which  a})j)ropriate  names  liave 
been  given.  If  a/kalinr,  these  names  should  terminate  in  iitc  (Latin  in 
Ina);  if  neutral  or  i<uf)((ci<f,  in  in  (Latin  in  iuun)).  This  arrani);enient, 
wliicli  would  conchice  to  accuracy  if  invariably  observed,  is  however  not 
adhered  to  universally,  and  is  repudiated  l)y  some  high  authorities. 

The  neutnil  principles  are  iu  some  instances  active,  and  in  otheiv 
appear  to  jiossess  little  power  of  affecting  the  system.  Some  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydrogen, 
and  oxygen.  These  princijjles  occasionally  unite  with  acids,  forming 
crvstalline  compounds,  which  are,  however,  acid  in  their  properties; 
othei*s,  combining  with  alkalies  and  forming  crvstallizable  salts,  have 
been  considiTcd  among  the  acids.  Many  of  them  belong  to  the  so-called 
copulateil  compounds,  and  decompose  under  the  influence  of  emulsin, 
albumen,  pectase,  or,  when  heated  with  diluted  niineral  acitls  or  alkalit's, 
into  glucose  or  some  similar  sugar  and  another  com])ound.  They  are 
generally  ])recipitated  by  tannic  acid,  and  many  of  them  by  subac<'tate 
(»f  lead.  The  modes  of  ol)taiuing  these  ]irin('i])les  are  variotis,  and  some- 
times difhcult  to  follow,  though  the  solubilities  and  chemical  pi'culiaiMties 
of  each,  when  ascertained,  indicate  ap[)roximately  its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  |)resent,  it  will  suffice  to 
display  the  more  striking  peculiarities  of  these  principles,  none  of  which 
are  officinal,  in  a  syllal)us,  and  to  giv((  the  processes  of  extniction  and 
the  leading  chemical  and  nu'dieiual  characteristics,  only  in  a  few  cases 
including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemical 
i-elati(»us  u|»oii  which  we  would  be  justified  in  founding  a  scientific  clas- 
sificatiou  of  these  [)rinciples;  and  here,  as  in  treating  of  the  other  prox- 
imate princii)les  of  plants,  we  will  Hud  the  botanical  arrangement  of  the 
|)lants  themselves  to  afford  the  best  grouping.  The  natural  families  of 
plants,  though  arranged  up(»n  a  purely  l)otaiiical  l)asis,  are  found  t(» 
exhibit  i-einarka!)le  chemical  and  |)hysiological  relations  among  the  ])i'o- 
d nets  of  their  individual  nieini)ers;  this  agreement — as  yet  but  imper- 
fectlv  recoo-ni/ed,  owiny;  to  oui-  limited  knowledge  of  the  actual  com- 
|M)sition  of  orgiuiic  ])roximate  principles — is  probably  one  of  the  great 
univers;d  harmonies  of  luiturc.  which,  in  the  progress  of  science,  will 
be  more  fully  tlevelope<l  .md  made  known. 
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Syllabus  of  Plants  and  their  Xeutral  Chaeacteeistic 
Peinciples.     (Geneeally  Ceystalline.) 


Banunculacece. 
Cimicifuga  racemosa. 


Pulsatilla  pratensis. 
(Anemone  pratensis.) 


Magnoliacos, 

Liriodendron  tulipifera. 
Magnolia  glauca,  etc. 

Magnolia  Tripelala. 


Menispermacece, 

Coccnlus  palmatus.   Calumba, 
U.  S.  P.     (The  root.) 


Anamirta  paniculata.      (The 
seeds.) 

Papaveracece. 

Papaver  somniferum.  Opium, 
U.  S.  P. 

Caryophijllacece. 

Saponaria  officinalis. 
Gypsophylla  struthium. 
Lychnis  githago. 


Linacece. 

Linum  catharticum. 
Purging  flax. 


Aurantiaeece. 

Citrus  vulgaris. 
Aurantii  amari  cortex,  U.  S.  P. 
Citrus  aurantium. 
Aurantii  dulcis  cortex,  U.  S.  P. 
Citrus  limonis. 
Limonis  cortex,  U.  S.  P. 
Citrus  limonum  and  citrus  au- 
rantium.    The  seed. 


1.  Ternary  Compounds. 


Crystals  in^oluble  in  water,  benzine,  turpentine,  bisul- 
phide of  carbon ;  soluble  in  alcohol,  diluted  alcohol, 
and  chloroform ;  sparingly  soluble  in  ether ;  easily 
fused. 

Anemonin,  associated  with  anemonic  acid ;  rhombic 
crystals,  nearly  insoluble  in  ether;  product  of  the 
decomposition  of  the  acrid  oil  of  Kanunculus  sclera- 
tus.     Poisonous. 

Liriodendrin,  white  scales,  or  needles ;  little  soluble  in 
cold  water ;  soluble  in  alcohol  and  ether ;  bitter,  pun- 
gent ;  partly  sublimable. 

Magnolin,  a  crystalline  (resinoid)  principle,  nearly  in- 
soluble in  cold  water,  ver}-  soluble  in  chloroform, 
ether,  bisulphide  of  carbon,  and  alcohol ;  soluble  in 
hot  glycerine ;  fusible  at  180°  F. 


Columbin,  C^jH^jO-,  colorless,  rhombic  prisms,  fusible ; 
very  bitter ;  soluble  in  SO  parts  alcohol,  in  ether, 
volatile  oils,  acetic  acid,  and  in  alkalies ;  reprecipi- 
tated  by  acids,  not  precipitated  by  tannin.  Associated 
with  herberine. 

Picrotoxin,  CgHjoO^,  colorless  prismatic  crj-stals,  fusing 
at  392°  F. ;  soluble  in  150  parts  of  cold  water  and 
10  parts  alcohol. 

Meconin,  C,(,H,o04,  white  acicular  crystals,  soluble  in 
265  parts  cold,  18  boiling  water,  ether,  alcohol,  and 
volatile  oils ;  acrid. 

Saponin*  C12H20O7,  Struthiin,Githagin,  identical ;  white 
powder;  soluble  in  hot  water  and  diluted  alcohol, 
insoluble  in  ether;  taste  sweetish,  aftenvards  acrid 
and  bitter ;  frothing  in  solution  ;  sternutator}- ;  splits 
with  HjSO^into  sugar  and  sapogenin,  C14H2.2O4  (Bfil- 
ley),  or  kinovin  (Rochleder). 

Linin,  white  powder  or  silky  needles ;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloroform ; 
freely  in  alcohol  and  ether;  the  alcoholic  solution 
intensely  bitter  and  acrid ;  by  H2SO4  violet. 

Hesperidin,  in  the  spongy  portion  of  lemon  peel,  bitter  ; 
ciystalline ;  soluble  in  alkalies  and  hot  alcohol,  little 
in  water ;  insoluble  in  ether  and  volatile  oils ;  by 
FcjCle  red-brown. 


Limonin,  C^^^bo^a-  From  the  seed  by  alcohol,  crys- 
talline, bitter,  soluble  in  KHO ;  red  color  with  H2S64 ; 
scarcely  soluble  in  ether. 


*  Similar,  if  not  identical,  principles  occur  in  numerous  plants,  the  decoctions  and  tinct- 
ures of  which  have  the  property  of  frothing  like  soap-water.  (See  Polygalic  Acid,  Cy- 
damin,  Convallarin,  Smilacin,  'Aphrod<p.<sin.) 


(3-^4 


ON    NEUTRAL    ORGANIC    PRINCIPLES, 


Gitttlfrr(e. 

Garcinia  inan.ij;<>stana.*    Bark 
of  tlie  fruit. 

Zi/gophylldCice. 

(.jiiaiaiiiiii     olliiiiiale.       The 
\v»>(.hI  anil  liaik. 

Eryt  It  roxyta  ceae. 
Ervtiiroxylon  i"<u'oa.    Leaves. 

Snpindacece. 

^•Isciiliis  hiiipucastaiuini. 
(Horx.-  ilusinut.)     The  bark. 

The  Cotyledons. 


Various  species  of  jEscuIus 
anil  barks  of  the  genus 
Pa  via. 


Manfjnatln,  f'so^Ty^O^,  polden-yellow  scales,  without 
smell  or  taste;  iiisnlnl)ie  in  water;  solui)le  in  alcohol 
and  ether,  dilnte<l  acids  and  alkalies. 


Chuiirirhi,  vnicrystailizable,  liitler,  and  acrid;  lii^dit 
yellow  powder;  Oiusily  soluhle  in  liot  water  and  al- 
cohol; insoluble  in  ether ;  precipitated  by  acids. 


JEriilfirnrijli?!,  volatile,  needle-shaped  crystals,  very  bit- 
ter, j)rol)ably  identical  willi  cujfcia.     (See  Cocniiia.) 

-■Escu///i,  ( '.jill24<  >i3,  poh/chrnm,  white  crystalline  powder, 
witliout  sinell,  liitter;  little  sohdjie  in  cold  water  and 
alcohol;  soluble  in  alkalies;  insoluble  in  etl>er  and 
volatile  oils.     (See  pa^e  GS'A.) 

Arffjinescin,  CjjIIfgC),^,  crystallizes  from  diluted  alcohol; 
silvery  in  appearance;  insolulile  in  ctlier;  jielatin- 
izes  witli  warm  alkalies,  ;ind  forms  ixscinir  and  propi- 
otiir  acidx ;  by  H.JSO4,  yellow  solution,  blood-red  on 
addition  of  11,0 ;  by  dilute  acids  splits  into  suj^ar  and 
argijrcesretin  =;  C42lIo/)|.j. 

Aphrodcesin,  ^,0411^504;,  amorpiious,  colorless,  sternuta- 
tory; resembles  saponin  in  many  res])ects;  splits  by 
alkalies  into  biiti/ric  and  ce.-^cinic  acid,  ^43115^045. 

Puviin,  similar  to  a»sculin,  identical  with  fraxin.  (See 
OleacecK.) 


Rutacece. 

Gallipea  officinalis.  The  bark. 
An-nstura,  U.  S.  P. 


Xanthoxvlum 
Tlie  friiit. 


piperitum. 


Xanthoxvlum  fraxineum. 
Xanthoxylum,  U^./S'.P.    (The 
bark.)  ' 

TerebinthacecB. 

Anacardium  occidentale,  ca- 
shew nut. 

Simarubacece. 

Siniaruba  excelsa ;  Quassia, 
il.  S.  P.,  and  Siniaruba  offic- 
inalis, Simaruba,  L\  S.  P. 

SapotarecB. 

(Mirysophylliun  ^^lyciphlreum, 
^Ionesia  liark. 


AquifoUacecE. 

Hex.  aquifornim.      European 
iiollv.    The  leaves. 


Ciixpnnn,  tetrahedral  crystals,  soluble  in  alcohol,  acids, 

and  alkalies,  and  in  200  parts  water;  precipitated  by 

tannic  acid. 
Xanthoxylin,  volatile,   insoluble  in   water;    soluble  in 

alcohol,  ether ;  aromatic  resinous  taste;  stearoptene 

from  the  oil. 
Xanlhoxylin  of  Dr.  Staples,  not  investigated,  probably 

identical  Avith  xanthopicrin  (Dr.  Wood).     (See  Ber- 

bcrina.) 


Cardol,  CjiIIjiOj,  light-reddish  oil,  very  readily  oxi- 
dizing; insoluble  in  water;  easily  soluble  in  alcohol 
and  ether ;  very  acrid  and  blistering. 

Quussin,  CmllioOj,  white  opaque  granules,  or  prisms; 
inodorous,  intensely  bitter;  very  solul)le  in  alcohol, 
less  in  ether,  slightly  in  water,  not  i)recipitatcd  by 
tannin.     (vSee  page  033.) 

Monesin,  gummy,  or  white  powder;  inrolorous,  liitter, 
and  acrid  ;  readily  soluble  in  water  and  alcohol,  the 
solutions  frothing;  sliglitly  soluble  in  absolute  alco- 
liol  and  ether;  identical  with  saponin.     (?) 

Ilicin,  brown-yellow  transparent  crystals;  bitter;  readily 
sojulije  in  alcohol  ;ind  water;  insoluble  in  ether;  not 
preeijiitated  by  inetallic  salts. 


*  Used  in  the  East  India  Islands  as  a  remedy  for  iutcrmlttents. 


SYLI.AliUS    OI-^     PLANTS, 


Ilex  opaca. 

American  holly.     The  fruit, 

Mhamnacea. 

Rhamnus  frangula  and  ca- 
thartica. 

The  unripe  berries  (buck- 
thorn). 

Rhamnus  infectoria,  French 
berries. 

Legnmmosas. 
Cassia  fistula.     The  root. 

Ca.ssia  acutifolia,  C.  obovata, 
C.  elongata,  Senna,  U.  <S'.  P. 

Lupinus  albus.  "White  lupine. 
The  seed. 

Glycyrrhiza  glabra.  Liquor- 
ice. 

Dipterix  odorata,  fruit.  (Ton- 
ka beans.) 

Melilotus  officinalis.  Flowers. 


Cytisus  scoparius. 
Scoparius,  U.  S.  P.  (Broom). 


Ononis  spinosa.     The  root. 


Rosaeece. 
Geum  urbanum.    The  root. 


Quillava  saponaria  (Quillaia 

bark). 
Brayera     anthelmintica 

(Kousso). 

GranatacecB. 

Pimica  granatum. 
Granati  rad.  cort.,  U.  S.  P. 

MyrtaeeoR. 
Caryophyllus  aromaticus. 
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•  crystals,  intensely  bitter,  slightly 
acrici,  soiiinie  in  water  and  alcohol,  freely  in  ether; 
precipitated  by  tannin. 


Jlipicrin*  acicular 
acrid,  soluble 


Rhainnin,  volatile,  tasteless,  yellowish  crystals;  soluble 

in  alkalies  with  yellow  color  (Fleury). 
Catkartin  of  "Winkler,  from  the  ripe  fruit.     Cathartic 

dose  1  to  3  grains.     (See  Ckrysopkanir,  Acid.) 
Rhamnin,  a  coloring  principle  soluble  in  water,  Rham- 

nefin,  coloring  principle  insoluble  in  water,  Rhamno- 

tannic  acid. 


Ccissiin,  uncYj'stallizable,  bitter;  .soluble  in  water  and 
alcohol ;  precii)itated  by  mineral  acids. 

Cathartin  of  La.ssaigne  and  Fenuelle.  (See  Chrysophanic 
AcUl.) 

Lnpiuin,  greenish,  amorphous,  hygroscopic,  bitter; 
insoluble  in  absolute  alcohol  and  ether. 

Glyci/rrhizin  is  a  glucoside,  splitting  into  glycyretine 
and  sugar  (Gorup  Besanez). 

Counuirin,  CgH^Oo.f  Colorless,  quadrangular  prisms; 
oflor  and  taste  aromatic ;  destroyed  by  H2SO4 ;  by 
liXOg  converted  into  nitro-coumarin  and  picric  acid ; 
by  boiling  with  alkalies,  coumaric  acid  CgHgOs.  1 
lb.  Tonka  beans  yield  108  grains. 

Scopnrin,  C2iH22O]0,  soluble  in  alkalies;  precipitated 
by  acids;  little  soluble  in  water,  more  soluble  in 
alcohol,  without  odor  or  taste ;  oxidized  by  HjSOg  to 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

Ononin,  L\^^0..-,  colorless  needles;  inodorous;  readily 
soluble  in  boiling  Mater  and  alcohol ;  insoluble  in 
ether;  red  with  H^,S04;  splits  with  caustic  baryta 
into  formic  acid  and  onospin,  C^qH^O-js,  which,  with 
diluted  H2SOJ  or  HCl,  yields  sugar  and  ononetin, 

^^48^440,3.  ,,.    ,,         .     -1 

Onocerin,  C|,H2oO,  another  crystamzable  principle,  not 
altered  by  boiling,  as  above. 

Gein,  imcrystallizable,  bitter ;  soluble  in  water,  readily 
in  alcohol  and  ether;  with  H2SO4  red,  with  HNO3 
yellow  solution ;  forms  with  alkalies,  lime,  and  lead, 
soluble  compounds. 

Saponin,  see  Caryophyllaceoe. 

Kou.isin,  white  or  yellowish;  indistinctly  crystalline; 
acrid;  soluble  in  ether,  alcohol,  and  alkalies;  no 
glucoside.     Anthelmintic  in  doses  of  20  to  40  grains. 

Punicin,  acrid,  uncrystallizable,  oily,  powerful  errhine. 


Carynphyllin,  C,oH,60,  yellow  prisms,  without  taste  or 
smell ;  soluble  in  ether  and  boiling  alcohol. 


*  "We  propose  to  retain  the  name  of  ilicin  for  Delsehamp's  still  impure  principle  as  ob- 
tained from  the  leaves  of  European  holly,  and  suggest  the  name  ilipicrin  for  the  crystal- 
line bitter  prineijile  obtained  from  the  fruit  of  American  holly,  as  obtained  by  Dillwyn  P. 
Pancoast,  a  graduate  of  the  Philadelphia  College  Pharmacv.  (See  Amer.  Jonr.  J'/un'm., 
1K.56,  p.  314.) 

,  t  C^oumarin  also  exists  in  Asperula   odorata,  Bubincece,  Anthoxanthum    odoratum, 
Grominecc,  and  some  other  herbs. 

40 
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Caryopliyllus   U.  S.  P. 
flower  hud.) 

Cucuvbitacar, 
Bryonia  alba. 


Citrullus  colocvnlliis. 
Colocvntliis,   ir.  S.  P.     (.The 
fnii't.) 


Cucuniis  prophetarum.     The 
unripe  truit. 


Moniordicaelaterinm.  Klate- 
rium,  U.  S.  P.  (Squirting 
cucunilier.) 


(The     Euffenin,  V^^WyyOj,  yellow  pearly  scales,  becomes  red 
with  HNOj;  isomeric  with  caryophyllic  acid. 


Bnioutn,  ('4glls„<  )|9,  amorphdiis,  very  bitter,  soluhle  in 
water  and  alcohol;  insoluble  in  etlier;  splits  into 
sujrar,     hn/oretin,     (\^Il^O^„     and     hydrobryoretin, 

Bryoiiitiii,  crystals,  soluble  in  alcohol,  95  |)er  cent.,  and 
eLlier. 

Coloryuthin,  (-'sells^O.^,  anior])li(mSj  li<;ht-yellowish;  in- 
soluble in  ether,  soluble  in  water  and  alcohol;  splits 
with  acids  into  siiirar  and  ri)lo(>/tilhciii,  <^Vi'fG4^^i3' 

Cotoci/iilliiliii,  obtained  in  wliite  prisms  from  the  part 
(if  the  ;ilci)hoiii'  extract  insoluble  in  water  and  cold 
alcoliol ;  s()lul)le  in  iiot  alcohol  and  ether. 

Prophet  I  n,(.'.^^ll.^g()-,  wiiite  re.sinous,  little  soluble  in  cold 
water,  more  in  ether,  very  soluble  in  alcohol;  in- 
tensely bitter;  splits  with  acid  into  sugar  and  pro- 
pherefin. 

EInterin,  ('^oH.^Oj,  colorless  prisms,  very  bitter,  acrid; 
insoluble  in  alkalies,  dilute  acids,  and  water;  soluble 
in  alcohol,  little  in  ether;  with  II.^.^^O^  red  solution. 


UmbellifercB. 

Petroselinum   sativum, 
herb. 


The 


Peucedanum  officinale.     The 
root. 


Lmperatoria  ostruthium. 
Athamantum  oreoselinum. 
The  root. 


RubiavecB. 

Cinchona  calisaya  and  other 
species.  The  root  bark  and 
wood. 


ChmpositCB. 

Achillea  mosciiata.    Tva  herb 

of  .Switzerland. 
Aniic4i  Montana. 

Artemisia  absinthium.  Ab- 
sinthium, U.  S.  P.  (The 
herb.) 

Angelica  archangelica.     The 

root. 
Cnicus    benedictufl.      Blessed 

tbiiitle. 


Apiin,  ('..^IljgOis,  wliite  powder,  tasteless;  nearly  in- 
soluble in  cold  water  ;  gelatinizing  from  hot  .soliuion ; 
blood-red  with  FeS(  )^. 

Apiol,  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heavier  than  water ;  .soluble  in  alcohol,  ether,  chloro- 
form. 

Pcucedaniii,  Ci._,ll,.^()3,  colorle-ss,  rhombic  prisms,  witli- 
out  taste  or  odor;  melts  at  167°  F.;  insohiljle  in 
water,  .*oliil)le  in  hot  alcohol,  ether,  fixed  and  vola- 
tile oils.  Splits  into  angelicic  acid,  CgHgOj,  and 
oreoselon,  C7ll4( ). 

Impiratoriii,  identiial  with  peucedanin. 

Alhdmanfin.  ^'iiUjoO-,  colorless  needles  or  prisms,  pecu- 
liar rancid  odor  on  heating,  taste  ranciil,  bitter,  acrid ; 
melts  at  174°  F. ;  splits  into  oreoselon,  Cj^H^jOs,  ana 
valerianic  acid,  CjlIioOj. 


Kiiwriu,  ^-'aoH^s^'g'  wliitisli,  resinous,  intensely  bitter; 
little  soluble  in  water,  readily  in  alcohol  anil  ether; 
soluble  red  in  II.^S04.  By  gaseous  IICI  splits  into 
mannitfDi,  ^'e^^\A\o-  ''"''  k-inovic  acid,  V.^illjs^^^,  which 
is  tasteless,  but  yields  bitter  salt.s,     (See  page  034.) 


fvaiu,  ('^gllijOfi,  bitter,  semi-fluid,  yellow,  insoluble  in 
water,  soluble  in  alcohol. 

Aniicin,  ^'iJlx^h  golden-yellow  mas.s,  soluble  in  alka- 
lies and  in  muriatic  aiid. 

Abai/nthin,  Cj^U^Ot+llfi,  granular  crystalline;  .solu- 
ble in  alcohol  and  ether,  little  in  water;  with  KIK), 
browii-rcd  solution;  HySO^  greenish-blue  solution, 
with  little  water  deep  blue. 

Ant/rliriii,  amori)li(. us  and  crystalline;  taste  insipid, 
afterwards  aromatic  anil  burning. 

Cnirin,  Cj^IIifiOj,  colorless  needles;  faintly  bitter;  fusi- 
ble; little  soluble  in  cold  water  and  ether,  easily  in 
alcohol ;  with  H.^St)^  blocxl-red,  HCi  green  ;  probably 
a  glucoside. 
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Mikania  giiaco.     The  leaves. 
Lactuca  vinosa.     The  juice. 


Lactucasativa.  Lettuce.  The 
juice. 

Laclucarium,  U.  S.  P. 

Leontodon  taraxacum.  Ta- 
raxacum, U.  S.  P.  (Tlie 
root.) 

Tanacetum  vulgare.  Tanace- 
tum,  l/.6'.P.,  Tansy.  (The 
flowers.) 

Caprifoliacece. 

Lonicera  xylosteum.  The 
berries. 

Ericacem. 

Arctostaphylosuvaursi.  Uva 
ursi,  U.S. P.   (The  leaves.) 


Erica,  Ledum,  Arbutus,  Eho- 
dodendron,  etc.   The  leaves. 

Vaccinium  Vitis  Idcea. 
Leaves  of  cowberry. 


Gxmcin,  yellowish,  uncrystallizable,  bitter ;  soluble  in 

ether,  alcohol,  and  boiliiij,'  water. 
Luctacin,  CnII,40^,  white  j)early  scales,  in  the  juice 

combineil  witli  lactucic  acid;  bitter;  easily  soluble 

in  alcoliol,  scarcely  in  cold  water  and  ether. 
Lfictucoite,  C^oIIggOj,  white  granules  (lel>()^ited  from  hot 

alcohol  on  cooling ;  insoluble  in  water,  soluble  in 

ether. 
Lnctucopirin,  C44H640^,,  brown,  amorphous,  very  bitter ; 

faint   acid    reaction  ;    readily  soluble  in  water  and 

alcohol ;  not  precipitated  by  PbO  salts. 
Taruxitcin,  colorless  ciystals,  bitter,  acrid,  fusible;  sol- 


uble in  boiling  water  and  alcr-hol. 


(Polex.) 


Tanacetin,  yellowish-white  warts;  very  bitter;  very 
soluble  in  ether,  less  in  alcohol,  slightly  in  water; 
with  H2SO4  hyacinth-colored  solution. 


Xylostdn,  crystalline,  bitter  principle ;  by  dilute  acids 
converted  into  sugar  and  other  substances.  (The 
seeds  contain  a  volatile  poison.) 

Arhviin,  C,.^H,sO„  bitter,  colorless  crystals;  soluble  in 
boiling  water  and  alcohol,  slightly  in  ether ;  gluco- 
side;  a  striking  blue  color  with  phospho-molybdic 
acid.     (See  page  634.) 

Urson,  C,oH,;0,  colorless,  silky,  tasteless,  acicular  crys- 
tals; insoluble  in  water,  acids,  and  alkalies;  fusible, 
sublimes  unchanged,  inflammable ;  orange-yeUow 
with  HNO3. 

EricoUn,  C'34Hg602,,  brown-yellow,  extractive,  intensely 
bitter ;  by  H.^SO^  into  ericinol  and  sugar. 

Vacciniin,  1  per  cent,  in  the  leaves,  crystalline ;  very 
soluble  in  hot  water,  less  so  in  cold  water  and  alco- 
hol, scarcely  in  ether;  not  precipitated  liy  tannin 
nor  bv  acetate  of  lead. 


Oleacece. 

Olea     Europaea     (olive-tree). 
The  gum. 


Plumeria  lancifolia.  A  febri- 
fuge bark  from  Brazil. 

Fraxinus  excelsior.  Common 
European  ash.     The  bark. 


Ligvistrum    vulgare.     Privet. 
The  bark. 


Phillyria  latifolia    (a  species 
of  privet). 


Syringa  vulgaris.   Lilac.  The 
bark. 


Olivil,  Cj^TIigOj,  needles  in  starlike  groups,  bitter,  and 
sweet  taste;  melt  at  250°  ;  soluble  in  water  and  boil- 
ing alcohol,  easily  in  alkalies,  slightly  in  ether;  by 
very  dilute  HNO3  red-yellow. 

A(/ontdin,  C|oH,404,  a  glucoside,  soluble  in  boiling 
water  and  alcohol,  less  so  in  ether. 

Fraxin,  C32H36O20,  yellowish  needles,  slightly  bitter  and 
astringent ;  soluble  in  boiling  water  and  alcohol ; 
fluorescent,  but  blue  color  disai)pearing  on  adding 
acids;  splits  with  acids  \nto  J'raxetin,  (joHgOi,  and 
sugar;  identical  with  paviin. 

Liguiitrin,  identical  with  syringin. 

Ligustopicrin,  analogous  to  syringopicrin. 

Ligustron,  needles,  snbliniable  with  an  aromatic  odor; 
bitter,  soluble  in  water,  alcohol,  and  ether ;  reduces 
.\g  from  its  solutions  in  NH3. 

Phiilyrin,  C27H34O,,.  Crystalline,  nearly  tasteless,  sol- 
uble in  hot  water  and  alcohol,  insoluble  in  ether.  By 
diluted  HCl  forms  sugar  and  philh/gfmin,  C2iH,,406, 
which  is  polymeric  with  saligenin.  Reputed  anti- 
periodic. 

Syringin,  CigCjgOiQ.  colorless  needles  ;  tasteless ;  soluble 
in  water,  more  in  alcohol,  not  in  ether.  The  solu- 
tions in  H2S()4  deep  blue  or  violet ;  splits  with  acids 
into  sugar  and  »yringeiiin,  ('kjHisOj. 
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Apocynaccoc. 

Apocvninn  canimbinum, 
U.'S.  P. 

AsclcpiadacecE. 

Asclepi;ia  Syriaca.  The  milky 
juice. 

Asclepias  vincetoxicura.    The 
root. 

GentianacecE. 

Gentiana     hitea.      Gentiaiia, 
U.  S.  P.     (The  root.) 


Menyanthes  trifoliata.   Herb. 
(Buck-bean.) 

Ophelia  chirayta.     Herb. 


Elythia?  ohilensis.     European 

centaury. 
Sabliatia  angularis.   American 

centaury. 

GonvolvulacecB. 

Exogoninm  purga.*     Jalapa, 
V.  S.  P.     (The  rhizoma.) 


Ipomoea   Orizabensis.      False 
jalap.     Jalap  stalk. 


Convolvulus  scammonia. 

Scammonium,      U.    S.    P. 

(The  concrete  juice.) 
Ipomoea  simulans.     Tampico 

jalap. 

SolanacecB. 

Capsicum  annuum,  and  other 

species.     The  fruit. 
Parisquadri folia.     The  herb. 


Physalis     alkekengi.         The 
leaves  of  the  winter  cherrv. 


S}jringopicrin,  in  all  parts  of  lilac;  amorphous,  yellow- 
ish-white; bitter;  plight  acid  reaction;  readily  sol- 
uble in  water  and  aleuliol ;  insoluble  in  ether;  pre- 
cijiitated  by  tannin. 

Apoci/iiiii,  peculiar  active  principle. 


AscU-pion,  Cif^^lsiOs,  white  crystalline   masss,  odorless, 

ta.steless ;  insoluble  in  water  and  alcohol,  soluble  in 

etlier. 
A'depin,  pale   yellow;  readily  soluble   in  water   and 

alcohtd;  emetic,  precipitated  by  tannin,  HgClj,  and 

subacetate  of  lead. 

Gentiopicrin,  C.^oI^m^i:-  Extracted  from  the  aqueous 
infusion  by  animal  charcoal ;  crystallizable ;  readily 
soluble  in  water^nd  alcohol,  insoluble  in  ether ;  not 
precipitated  by  Tan  or  2PbO,Ac.  Splits  with  acids 
into  sugar  and  gentiogenin,  a  brownish-yellow,  amor- 
phous body. 

Menyanthin,  CajH^^Oje,  whitish,  amorphous,  bitter; 
soluble  in  alcohol  and  water,  not  in  ether;  with 
H^vSO^  sugar  and  a  volatile  oil,  menyanthol. 

Chiretin,  C^lW^is.  very  bitter;  neutral;  precipitated 
by  tannin,  by  the  action  of  acids  separated  into 
ophelic  acid  and  chiratogenin,  CigH^Os- 

Erythro  ceniaurin,  white  and  crystalline,  becoming  red 
on  exposure  to  the  sun's  rays;  existing  in  minute 
quantitv ;  poisonous ;  soluble  in  ether,  and  fuses  at 
136°  C' 


Convolvulin,  C3,HsoO,6,  white  or  transparent;  inodor- 
ous and  tasteless ;  insoluble  in  ether  and  water,  solu- 
ble in  akoiiol  and  acetic  acid ;  resinous ;  by  H2SO4 
amarantii-red.     (See  page  634.) 

Jalapin,  ^^^Viuf^K,  white,  amorphous,  resinous;  readily 
soluble  in  alcohol  and  ether,  wood-spirit,  benzol,  oil 
of  turpentine  and  acetic  acid;  by  H2SO4  amaranth- 
red.     (See  page  635.) 

Scammonin,  identical  with  jalapin.     (Spirgatis.) 


Tampicin,  C34H540,4,  fusible  at  130°  C,  but  begins  to 
decompose  at  10U°  C. ;  soluble  in  acetic  acid  and  in 
ether. 


Capsicin,  white  tufts  of  crystals ;  soluble  in  alcohol  and 
ether.     (See  page  635.) 

Paridin,  CsII|./)4,  colorless  shining  scales  or  needles, 
bitterish,  acrid ;  little  soluble  in  cold  water  and  ether, 
freely  in  aleoiiol ;  by  II.^SO^  and  HaPOi  red. 

PhjRalin,  C,4ll,6()5,  bitter,  amorphous,  yellowish;  solu- 
ble in  alcohol,  chloroform,  and  ammonia. 


Scrophularicece. 

Digitalis     purpurea, 
leaves.) 


(The 


Dir/ltnlin  or  dl<jit(i!<olii>,  C^H^jOu,  light  straw-yellow ; 
amorphous,  granular  from   the   alcoholic   solution; 

♦  Ipomooa  jalapa,  NuUall;  Ipomoea  Schiedeaiia,  Zucearini;  Ipomoea  purga,  Schlechten- 
dal;  (.onvolvulus  jalai)a,  Schiede;  Convolvulus  purga,  Wenderoth ;  Convolvulus  offici- 
nalis, I'llLiiiii  •  aro  all  synonyms  lor  true  jalaj). 
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very  bitter;  irri  tilting  to  the  nostrils;  soluble  in  125 
parts  cold,  in  42  parts  boiling  water ;  scarcely  soluble 
in  ether,  more  in  alcohol ;  brown  and  purple  ia 
H2SO4,  green  in  HCl,  rose-red  and  brown  in  NII3 ; 
splits  with  acids  into  sugar,  dujilallreiin,  r',5H2505, 
and  paradif/itaUrelin,  C22H34O6. 

Digitnletin,  JDclffi  digitalin,  C21H33O9  (digitalin  minus 
Cglli^Og),  white  warty  crystals,  insoluble  in  ether  and 
cold  water,  soluble  in  222  parts  boiling  water ;  with- 
out coloration  in  NH3  and  HCl ;  splits  uito  sugar 
and  digitaliretin. 

Dujilalarin,  golden-yellow,  resinous,  very  acrid,  soluble 
in  ether  and  NHg;  in  the  pure  state  pearly-white 
microscopic  prisms,  CnHjiO^- 
Gratiola    officinalis.      Hedge     GralioUn,  CooHgiO^,  bitter,  white,  crystalline,  soluble  in 


hyssop. 


Scrophularia     nodosa.      The 
herb. 

Labiates. 

Khinanthus  Alextorolophus. 


Marrubium  vulgare.      Hore- 
hound.     The  leaves. 


Lycopus   Europseus.      Bugle 
weed. 

Teucrium    scordium.       Ger- 
mander. 


Primidacece, 

Cyclamen  Europseum.  Pri- 
mula officinalis.  Cowslip 
primrose. 


ThymelacecE. 

Daphne    mezereum.      Meze- 
reum,  U.S.F.    (The  bark.) 


LaunnacecB. 
Laiirus  nobilis.     The  leaves. 


boiling  water  and  alcohol ;  insoluble  in  ether ;  splits 
into   sugar,    grattolaretin,    C^H^gOa,    and    (jrutiolclin, 

Gratiosolin,  C4gH84025,  amorphous,  yellow ;  insoluble  in 
ether,  soluble  in  water  and  alcohol.  Products  of 
decomposition  numerous.  (See  Amer.  Jour.  Pharm., 
1859,  p.  341.) 

Scrophularin,  crystalline  scales,  bitter,  soluble  in  water. 


Rhinanthin,  Cg8H5204o,  a  glucoside,  in  stellate  prisms, 
bitterish-sweet  taste,  soluble  in  water  and  alcohol; 
intense  greenish-blue  when  heated  with  muriatic  acid. 

Marruhiin,  crystallizes  from  ether  and  alcohol;  little 
soluble  in  water;  intensely  bitter,  afterwards  acrid; 
with  liaSO^  brown-yellow  solution  ;  not  precipitated 
by  tannin. 

Lycopin,  pale  yellowish  ;  hard ;  very  bitter ;  soluble  in 
water,  easily  in  alcohol  and  ether ;  insoluble  in  alka- 
lies. 

Scordiin,  yellow  gum-like  or  white  powder ;  agreeably 
aromatic  and  bitter;  insoluble  in  cold  water,  soluble 
in  alcohol  and  ether ;  red-brown  in  H2SO4,  yellow  in 
alkalies. 


Cydamin,  C20H24O10,  Arthanalin  of  Saladin,  white,  amor- 
phous or  crystalline,  inodorous ;  hygroscopic,  light 
brown ;  gelatinizes  with  cold  water,  afterwards  sol- 
uble, frothing ;  coagulated  above  140°,  but  redissolv- 
ing  on  standing ;  soluble  in  alcohol  and  acetic  acid ; 
insoluble  in  ether ;  acrid  poison  ;  splits  with  emulsin 
into  sugar  and  cyclamix'etin,  Ci4Hi50g.  (See  Amer. 
Jour.  Pharm.,  1860,  p.  155.) 


Daphnin,  C3iH340,9-f  4H2O,  brilliant  colorless  prisms, 
soluble  in  boiling  water  and  alcohol ;  insoluble  in 
ether ;  bitter,  astringent,  inodorous ;  splits  with  acids 
into  sugar  and  daphnetin,  CigHi409.  (See  Amer. 
Jour.  Pharm.,  1861,  p.  325.) 

Cocrof/enin,  C2oH22^8)  needle-shaped,  silky  crystals,  sol- 
uble in  alcohol  and  hot  water,  insoluble  in  ether  and 
cold  water. 


Laurin,  C32H30O3,  white  prisms,  odorless ;  taste  acrid 
id  bitter;  insoluble  in  water;  soluble  in  hot  alco- 
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A  ristoloch  iacfa: 
Aristolochia  clematis. 

Aristolocliia  Berpontaria,  Ser- 
I)entaiia,  ('.  S.  P.  (The 
nxit.) 

Asaniin  Eumpanmi. 


Enphorbiacece. 

Ooton   eleuteria,    Cascarilla, 
U.  S.  P.     (Tlie  l.uik.l 

Croton  tigliuni,  Oleum  tiglii, 
U.  S.  P.     (The  oil.) 

Urticacece. 

Humulus     lupiilus.        (Stro- 
biles.) 

PluinbaginacecE. 

Plumbaga   Europsea.     Lead- 
wort.     The  root. 


Datisca    cannabina.      Leaves 
and  i"oot. 


CupulifercR. 

Querciis    Robur.       Tlie    old 
bark. 


JuglandaceoB. 

Juglansregia.     Common  wal- 
nut. 


BetulacoB. 

Betula   lenta.      Sweet   birch. 
The  bark. 

SalicacecB. 

Popuhis  tremula.     Bark  and 
leaves  of  tiie  aspen. 


Salix    and    Pnpulus,   several 
Biiecics.     The  bark. 

Piperacetz. 

I'ipcr  culxba.  C'ubeba,  U.  S.  P. 
The  berries. 


CleiiKitiliii,  f'lsHjOij,  is  extracted  by  boiling  water;  un- 

crvstaliizable. 
^crpentayiin,  imcrvstallizable,  bitter,  and  acrid  ;  soluble 

in  water  and  alcoliol. 

Asariii,  yellowish-brown,  amorphous,  disagreeably 
bitter,  enutic;  soluble  in  water  and  alcohol;  pre- 
cipitated by  tannin. 

Giixc'irilliit,  white  crystals,  bitter,  inodorous ;  slightly 
soluble  in  water,  readily  in  alcohol  and  ether;  with 
H..S()4  deep-red,  with  IR'l  violet  soluti(m. 

O"o/o»io/,  CgllnO-i,  colorle.ss  oil ;  soluble  in  alcohol  and 
ether;  decompo.sed  by  alkalies  and  boiling  water; 
very  blistering. 


Jluuiulin  (impure?),  amorphous,  bitter,  yellow,  inodor- 
ous; little  .soluble  in  ether,  soluble  in  alcohol,  and  in 
200  parts  boiling  water. 


Plumbagin,  from  the  aqueous  decoction  of  the  ethereal 
extract,  reddish-yellow  scales ;  taste  sweetish,  sharp, 
and  burning;  soluiile  in  hot  water,  alcohol,  and 
ether;  with  PbO  carmine-red  compound. 

Datiscin,  C.iII.ijOj.^,  colorless,  silky  needles  or  scales; 
easily  soluble  in  alcohol,  less  in  ether  and  cold  water; 
very  bitter,  fusible;  soluble  in  alkalies  with  yellow 
color,  precipitated  by  acids;  by  II2SO4  forms  .sugar 
and  datiscelin,  CisIIjoOg. 

Quercin,  small  white  crystals,  very  bitter;  soluble  in 
water,  acetic  acid,  and  diluted  alkalies;  insoluble  in 
absolute  alcohol,  ether,  and  volatile  oils;  by  IJ^SO^ 
orange. 


Reyianin,  elongated  octohedrons  or  needles,  but  little 
soluble  in  water,  more  soluble  in  alcohol  and  ben- 
zole; changes  into  a  black  amorphous  acid,  forming 
purple  salts  with  the  alkalies. 

Gmdtherin,  in  the  alcoholic  extract;  appears  to  be  a 
copulated  compound  ;  with  acids,  or  the  a([ueous  in- 
fusion of  the  bark,  yields  oil  of  gaultheria. 

Popitlin,  C^niiiflfi+^H^O,  white  crystalline  j)owder, 
sweetish  and  acrid  ta.ste;  soluble  in  alcohol,  .slightly 
in  water;  by  boiling  with  alkali  forms  salicin  and 
benzoic  acid. 

Salicin,  ('lalli^O,,  wliite  scales  or  i)risms,  very  bitter; 
soluble  in  water  and  alcohol ;  insoluble  in  ether  and 
volatile  oils.     (See  i)age  636.) 


Cubebin,  ( '17II34O,.,  white,  crystalline,  inodorous,  insipid, 
not  volatilizable  by  lieat,  cryst.  from  alcohol ;  nearly 
insoluble  in  water,  soluble  in  ether,  acetic  acid,  fixed 
and  volatile  oils;  with  li.^SO^  carmine-red ;  deposited 
in  oleoresina  tubebse. 
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ConiferoR. 

Pinus  sylvestris  and  Thuja 
occidentalis.  The  leaves  or 
bark. 

ZingiheracecR. 
Curcuma  longa. 

OrchidaeecB. 

Vanilla  aromatica.  Prepared 
unripe  capsule. 

A  maryllidacece. 

Narcissus  pseudo-narcissus,  N. 
poeticus,  and  N.  tazetta. 

SmilaceoE. 

Smilax   officinalis   and  other 

species.     The  root. 
Sarsaparilla,  U.  S.  P. 


lAliacecc. 

Inspissated  juice  of  Aloe  so- 
cotrina  and  other  species. 
Aloes. 


Asparagus   communis.      The 

berries. 
Convallaria  majalis.     Lily  of 

the  valley.    Herb  and  root. 


Polvgonatum 
The  herb. 
Scilla  maritima. 
SciUa,  U.S. P. 


multiflorum. 
The  bulb. 


Lycopodiacece. 

Lycopodium  charaaecy  paris- 
sus.     The  herb. 

LichenacecB. 
Variolaria  amara. 


Parmelia  physodes. 


Pinipicrin,  C^jHjgO.^j)  bitter,  amorphous,  light  yellowish- 
brown  ;  soluble  in  water  and  alcohol,  insoluble  in 
ether,  liquid  at  212° ;  with  dilute  H2SO4  a  volatile 
oil,  ericinol,  ClmllieO,  and  sugar. 


Ourcumin,   CioHjoO^,    orthorhombic   crystals;    yellow- 
colored,  fusible  at  172°. 


Vanillin,  CioHgO,^,  colorless,  four-sided  needles,  strong 
vanilla  odor,  hot  biting  taste.     (See  page  637.) 


Narcitin,  white,  uncrystallizable ;  faint  odor  and  taste ; 
emetic ;  soluble  in  water,  alcohol,  and  acids. 


Smilacin,  Ci2H340,4,  sarsaparillin,  pciriglin,  mlsaparin, 
parillic  acid ;  colorless  needles  or  scales ;  disagree- 
able, bitter,  acrid,  nauseous  taste ;  soluble  in  boiling 
water,  alcohol,  and  ether;  froths  in  solution,  similar 
to  saponin ;  H28O4  deep  violet ;  is  a  glucoside. 


Aloin,  C34H360i4+Hj,0,  sulphur-yellow  crystals,  in- 
tensely bitter ;  soluble  in  cold  water,  alcohol,  and 
alkalies;  insoluble  in  ether,  chloroform,  )>enzin,  and 
volatile  oils;  by  Hj-SO^  and  HNO3  red;  becomes 
amorphous  Ijelow  200°.     (See  page  638.) 

Spargancin,  a  yellowish-red  pigment,  soluble  in  alcoliol 
and  ether ;  also  spargine,  a  peculiar  bitter  principle. 

Convnllarin,  C34H6,Oii,  colorless  prisms ;  acrid  taste ; 
little  soluble  in  water,  the  solution  frothing;  readily 
soluble  in  alcohol  and  ammonia;  insoluble  in  ether; 
splits  by  acids  into  sugar  and  convallaretin,  Cj^PlsjOg. 

Convallamarin,  €2311440,^,  white  powder;  bitter  and 
sweetish ;  soluble  in  water,  ammonia,  and  alcohol ; 
insoluble  in  ether;  by  H2'S04  violet;  splits  by  acids 
into  sugar  and  convallamaretin,  CjoHseOg. 

The  crystallizable  principle  resembles,  and  is  probably 
identical  with,  paridin  ( Walz). 

Scillitin,  bitter  needles;  insoluble  in  water,  soluble  in 
alcohol  and  ether;  decomposed  by  alkalies;  emetic, 
cathartic,  and  narcotic  poison  (Bley).  Mandet  has 
separated. 

Skuteine,  an  irritating  poison,  and 

ScilUtine,  the  diuretic  and  expectorant  principle.  No 
process  published. 


Lycopodin,  colorless  needles ;    very  soluble  in  water, 
alcohol,  and  ether;  probably  a  glucoside. 


Picrollchenin,  CeHjOg,  small,  brilliant,  rhombic,  pyra- 
midal crystals  ;  very  bitter,  and  said  to  be  febrifuge ; 
soluble  in  alcohol,  ether,  volatile  and  fixed  oils, 
H2SO4  and  Ac ;  scarcely  in  Avater. 

Ceratophyllin,  white  needles ;  fusible  at  296°  F. ;  taste 
slightly  acrid ;  soluble  in  alcohol  and  boiling  soda 
solution;  purple  with  little  FejClg ;  blood- red  with 
chlc(l"inated  lime. 
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Funffi. 
Boletus  laricis  (agaric). 


Zrf(/iV/(i,  rc(l-liro\vii,1)itfer  resin  ;  odorswccllsli  ;  soluble 
in  etliLT,  alc'olioi,  ai  elic  acid,  ami  aliiulii's;  insoliil)]e 
in  oil  (if  turj)entine. 


2.    Quatcniary  or  Nitrogeiiized  Neutral  I'riuciples. 
Rosacea. 


The  kernels,  leaves,  and  flow- 
ers of  many  plants. 


LeguminoKce. 

Also  in  raalvacea;  and  aspar- 
ai;ea\  (Younjj;  beans,  peas, 
asparagus,  beets,  litpioriee- 
root,  etc.) 


^7rt?/7rff;/i'n,  C.^II.^7NO„+3H20,  white  scales  or  prisms, 
in(Kloroiis,  agreealily  bitter;  soluble  in  water  and  al- 
cohol, insoluble  in  ether.     (See  i)aye  G38.) 

Emulsin.  The  peculiar  vegetable  alljunien  of  this  sj)e- 
cies  of  plants  is  a  protein  compound.    (See  page  4  llJ. ) 

As^mragin,  allhcein,  or  malamid,  C^IIgNjOsIIjO,  octoiie- 
arons,  colorless,  inodorous,  insipid;  insolulde  in 
ether;  soluble  in  58  parts  water  and  less  alcohol,  Ijy 
fenneutation  owing  to  impurities  converted  into  suc- 
cinate of  ammonia,  thus: 

N./\ll803+H,0  -  2NH„C'JIA- 


3.  Sulphuretted  Neutral  Principles 

Cfucl/era. 
Sinapis  alba.     Tiie  seed. 


Suipho-sinapisin,  C,6H23N05H2S04  —  2H2O,  crystalliz- 
alble;  by  the  action  of  a  ferment  contained  in  the 
seed,  converted  into  an  acrid  bitter  principle ;  by 
alkalies  into  sinapic  acid,  sinkalina,  a  very  strong 
base,  and  hydro-sulphocyanic  acid ;  by  acids,  sin- 
apina,  CieH.^aNOj. 

4.  Animal  Neutral  Principles. 


Cantharis  vesicatoria. 
C'antharis,  U.S.R 
Cantharis  vittata,  U.  S.  P.,  and 
other  species. 


Castor  fiber.      (Peculiar  con- 
crete substance.) 
Castoreum,  U.  S.  P. 


Fresh  meat,  chickens,  game, 
etc. 


Cantliaridin,  L\UqO.,,  prepared  by  the  evaporation  of 
ethereal  or  chloroformic  tincture  of  Hies;  crystallized 
from  boiling  alcohol ;  white  scaly  micaceous  crystals, 
without  odor  or  taste  ;  when  pure  insoluble  in  water, 
slightly  soluble  in  cold  alcoliol ;  soluble  in  ether,  chlo- 
roform, benzole,  fixed  oils,  etc.,  fusible  and  volatile; 
soluble  in  water  in  its  natural  state  of  combination. 
A  powerful  vesicant. 

Castoriyi,  crystallize'^  from  the  boiling  alcoholic  tincture, 
purified  by  washing  with  cold  alcohol;  long  fa.scicu- 
lated  prisms,  odor  of  castor,  cuprous  taste,  insoluble 
in  cold  water  and  alcohol,  soluble  in  volatile  oils  and 
100  parts  of  boiling  alcohol.  Canadian  castor  con- 
tains 7  i)er  cent. 

Creatine,  (  ^llgNsOi+HaO.     (See  page  620.) 


RE.MARK.S   ON   SOME   OF   THE   NEUTRAL   PRINCIPLES. 

Picrotoxinum,  U.  S.  V.     {Picrotoxin.     CgH^O,  =  182.) 

A  nc'iitnil  princijilc  prepared  from  tlic  seeds  of  anamirta paniculatdy 
Colehrooke  (nat.  ord.  Mcnisperuuu'co). 

Picnttoxin  is  ol)tniii('d  from  the  kernels  by  removinji;  tliefat  by  expre.s- 
sion,  exhaiistiiiii;  the  resichie  with  hotaledhol,  boiling  the  aleoliolio  extract 
in  aeididated  water,  from  which  it  cry.stalh'zes  in  iiKHlorous  bitter  needles. 

Colorless,  flexible,  shinint::,  prismatic  crystids,  permanent  in  the  air, 


COLOCYNTHIN.  638 

odorless,  having  a  very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  1 50 
parts  of  water,  and  in  10  parts  of  alcohol  at  1 5°  C  (59°  F.) ;  in  25  parts 
of  boiling  water,  and  in  3  ])arts  of  boiling  alcohol ;  also  soluble  in  acids 
and  in  solutions  of  the  alkalies.  AVhcn  heated  to  about  200°  C.  (392°  F.), 
the  crystals  melt,  forming  a  yellow  liquid ;  when  heated  on  platinum 
foil,  they  char  and  are  finally  completely  dissipated.  Concentrated  sul- 
phuric acid  dissolves  picrotoxin  with  a  golden-yellow  color,  mIucIi  turns 
violet-red  on  the  addition  of  a  trace  of  bichromate  of  potassium.  When 
mixed  with  3  times  its  weight  of  nitrate  of  potassium,  moistened  with 
sulphuric  acid,  and  then  treated  with  strong  solution  of  soda  in  excess^ 
picrotoxin  assumes  a  brick-red  color  of  short  duration.  The  aqueous 
solution  should  remain  unaffected  by  solutions  of  salts  of  mercury  or 
platinum,  tannic  acid,  iodide  of  mercury  and  potassium,  or  other  reagents 
for  alkaloids  (absence  of  and  difference  from  alkaloids). 

u-E-sculin,  or  Pohjchrom,  is  found  besides  in  the  bark  of  the  horee- 
chestnut  tree,  also  in  quassia  wood  and  red  saunders. 

The  bark  is  exhausted  by  alcohol  of  80  per  cent.,  slightly  evaporated 
and  set  aside  for  several  weeks,  the  powder  washed  with  ice-cold  water, 
and  recrystallized  from  a  boiling  mixture  of  1  part  of  ether  and  5  of 
alcohol. 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces  with 
blue  color  in  reflected  light ;  acids  destroys  this  property,  alkalies  restore 
it,  chlorine  destroys  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  a^sculetin, 
C,,H,A-hK,0  =  C,HA+C,H.,0,. 

Paviin  may  be  obtained  by  the  sIoav  evaporations  of  the  ethereal  tinct- 
ure in  needles  groA^^l  in  star-like  groups. 

Its  properties  are  similar  to  rp-scw/i?),  but  while  this  fluoresces  with  sky- 
blue  color,  paviin  shows  a  green  color  in  solution ;  both  usually  occur 
together  in  the  barks  of  this  family  ;  the  genus  cesculus  containing  ceseu- 
lin,  the  genus  pavia,  paviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosities, 
are  worthy  a  trial  as  antiperiodics.  The  bark  has  long  been  reputed  to 
possess  febrifuge  properties. 

Quassin,  the  active  principle  of  the  intensely  bitter  wood  and  barks 
of  the  quassias,  is  best  prepared  by  the  following  process : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  evaporated, 
the  residue  dissolved  in  alcohol,  treated  with  animal  charcoal,  evaporated 
and  recrystallized  from  water.     8  lbs.  quassia  wood  yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Bytteria 
febrifuga,  simaruhece.  there  called  false  simaruba,  is  employed  for  inter- 
mittents.  Gerardias  found  its  l^itter  principle  to  be  quassin,  of  Avhich  it 
contains  a  much  larger  proportion  tlian  does  quassia. 

Colocj/nthin. — The  fruit  of  colocynth,  in  fine  powder,  is  mixed  with 
and  packed  upon  animal  charcoal,  disjilaced  with  alcohol,  and  evaporated 
spontaneously;  a  garnet-colored,  pulverizable  mass,  extremely  bitter, 
soluble  in  water  and  alcohol,  insoluble  in  ether,  remains  behind. 

Active  cathartic  in  the  dose  of  1^  grains. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alcoholic 
extract  successively  with  subacetate  of  lead,  sulphm*etted  hydrogen  and 
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timniii ;  the  la>*t  pr«'i])itatc,  at'tor  dis.'^ulvino:  in  alcoliol,  is  a2:aiu  treaUnl 
with  loa<l  and  snl]>huivtto(l  liydnitrcn  ;  the  Hltnitc  is  ovaporatcd  spon- 
tancouslv,  the  nsidnr  is  mcH  washed  with  aidiych-ous  ctlKT.      (  W'al/.) 

Kiiioriii  [i\n-\nvv\y  cn'oneously  t-allfd  kiiiovir  acid)  was  first  discovered 
in  the  so-eaUed  <jain(juina  nora,  hut  afterwards  separated  Ironi  the 
olhciiial  IVrnvian  l)arl<s.  J)e  VriJ  found  the  foHowin*:;  <|uantities  in 
species  of  cineliona,  <'nUivated  in  -hiva  :  Clncliond  cir/isdi/n,  wood  of  the 
root  2.57;  hark  of  the  root  l.OS  ;  wood  l.SO;  hark  of  trunk  .;i5;i ; 
bark  of  main  hranches  .(jiH) ;  ^reen  branches  .S45)  ;  (by  leaves  .230. 
Cinch,  liicuiiurfofia,  wo(h1  1.280;  liark  of  truid<  .420  j)er  cent. 

It  is  prejxired  bv  cxhaustiiio;  tlie  eine!i(tna  barks  with  boinnn;  water 
(the  bases,  kinic  and  ciiicho-tannic  acids  are  removed),  afterwards  with 
boihuiT  milk  of  lime  (cinchoiui  red  remains  behind).  The  filtrate  is 
supei-saturated  by  HCl,  and  the  precipitate  purified  by  again  cond)ining 
with  CaO,  decolorizino-  by  animal  charcoal,  and  })recipitatin,<!;  by  HCl. 

Or  the  bark  is  boiled  with  very  dilute  XaO  or  KO,  the  filtrate  satu- 
rated bv  IR'l,  and  the  precipitate  freed  from  cinchona  red  by  CaO  and 
trcatinji'  as  before.  It  is  freed  from  adherinj:;  kiuovic  acid  by  dilute 
alcohol  or  chloroform,  which  leave  the  latter  insoluble. 

Arftiifin. — An  aqueous  decoction,  is  precipitated  by  acetate  of  lead, 
an<l  the  filtrate,  after  treating  with  H^S.  evaporated  to  a  syrupy  consist- 
ence ;  after  some  time,  prisms  of  arhutin  a})pear.  By  emulsiu  or  HgSO^ 
it    is   decomposed    into   sugar    and   In/druhinone.      CioHjgOy-fHgO  = 

C,.H,A+C«HA- 

Cr.sin. — The  alcoholic  solution  of  the  aqueous  extract  of  uva  lu'si   is 

repeatedly  treated  with  animal  charcoal,  and  evaporated  spontaneously. 

Colorless  needles,  soluble  iu  alcohol,  Avater,  ether,  and  dilute  aitids  ; 
neutral  reaction.  In  the  dose  of  1  grain,  this  appears  to  be  powerfidly 
diuretic. 

The  retinoid  principles  of  jalap  have  already  been  treated  of  in  their 
practical  relations  among  the  concentrated  or  resinous  extracts ;  iu  this 
connection  it  will  be  projier  to  refer  to  them  as  the  neutral  principles 
giving  activity  to  that  particular  family  of  plants. 

Convolntlin,  foniirrlif  callrd  Rhodcorctin. — The  tuberous  root  of  con- 
volvulus Schiedeanus  (iponuea  jalapa),  after  exhausting  it  with  boiling 
water,  is  exhausted  with  00  per  cent,  alcohol,  water  is  added  until  j)rc- 
cijatiition  commences,  it  is  filtered  hot  through  animal  charcoal,  evapo- 
rated, exhausted  with  ether,  the  residue  dissolved  in  alcohol,  and  precij)- 
itated  by  ether. 

Its  solution  in  alkalies  contains  convolvulic  acid  =  C3,H^O,g ;  it  is 
s<jluble  in  water,  and  is  therefore  not  ])recipitated  by  water. 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with  hydro- 
<-hlnric  acid,  is  decomposed  into  an  oily,  crystallizing  body,  con  role  id  inol 
and  sugar, 

Convolvulic  acid,  in  aqueous  solution,  tre^ited  with  dilute  HjSO^ 
suffl'i-s  the  same  detronq^osition.  Convolvulinol,  C.^Jrl^O-^,  separated 
from  its  alkaline  solution,  has  been  converted  into  convolvuHnolic  acid, 
C^HJ),, 

The  al)ov(!  three  substances  are  converted  by  HNO3  into  ijwmic  add, 
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Jalapin. — The  root  of  ipomnoa  orizabonsis,  after  exhaustion  with 
boiling  water,  is  treated  with  alcohol,  water  added  until  turbidity  eom- 
uiences,  boiled  with  fresh  animal  charcoal,  filtered  precipitated  with 
acetate  of  lead  and  a  little  annnonia,  the  filtrate  treated  with  sulphui-etted 
hydrogen,  distilled,  the  resin  treated  with  boiling  water,  and  dissolved 
iu  ether. 

Its  solution  in  alkalies  and  alkaline  earths  contains  jalapic  acid  = 
^34^56^16+^20,  which  is  tribasic.  Mineral  acids  decompose  jalapin  and 
jalapic  acid  into  sugar  and  jalapinol  (white  crystalline)  =  C'agH.^,^);. 
Separated  from  its  combinations  with  alkalies,  it  has  been  converted  into 
Jaldpinolic  acid  =  C32H40O5. 

Jalapin,  jalapic,  and  jalapinolic  acid,  treated  ^\^th  HNO3,  are  con- 
verted into  oxalic  and  ipomic  acid,  Cj|,Hjg03H20. 

Hcammonin. — By  numerous  investigations  it  was  proved  that  this 
resinous  principle  was  very  analogous  to  the  two  preceding,  until 
Spirgatis  proved  its  identity  Avith  the  cathartic  principle  of  the  so-called 
jalap  stalks,  the  root  of  Con  vol.  Orizabensis,  and  that  all  differences 
previoiLsly  observed  are  due  to  impurities  obstinately  adhering  to  it. 

It  must  be  remembered  that  the  pure  resin  of  the  officinal  jalap, 
which  by  pharmacists  is  frequently  called  jalapin,  is  the  convolvulin 
of  chemists,  while  jalapin  of  chemists  is  produced  from  an  unofficinal 
plant  and  is  identical,  while  the  former  is  only  homologous  with 
scammonin. 

Capsicin. — In  the  winter  of  1856  and  '57,  one  of  my  jaipils,  H.  B, 
Taylor,  of  Philadelphia,  being  about  to  prepare  his  thesis  for  the 
Philadelphia  College  of  Pharmacy,  pursued  a  course  of  experiments 
upon  Capsicum  aunuum,  under  my  direction,  which  resulted  in  the 
<liscoveiy  of  a  crystalline  principle,  which  appears  to  be  the  true  eap- 
.sicin,  though  that  name  had  before  been  applied  to  oily  or  soft  resinoid 
products.  The  process  was  as  follows :  Powdered  capsicum  was  treated 
Ayith  anhydrous  ether  and  evaporated,  the  oleo-resinous  product  was 
digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcoholic  solution  was 
treated  with  subacetate  of  lead,  which  threw  down  a  copious  precipitate ; 
this  was  separated  by  filtration,  and  the  clear  tincture  treated  with 
suli)hhydric  acid ;  the  precipitated  sulphuret  of  lead  was  now  removed, 
the  solution  boiled,  again  filtered,  evaporated,  and  set  aside,  on  an  in- 
tensely cold  day,  to  crystallize.  On  examination,  the  wliole  was  found 
to  have  solidified  into  a  mass  of  beautiful,  nearly  white,  featliery  crys- 
tals. Owing  to  the  comparative  insolubility  of  sulphhydric  acid  gas  in 
alcohol,  they  were  not  completely  free  from  lead  salt,  and  w^ere  further 
purified  and  crystallized,  though  not  v/ith  the  same  facility,  from  the 
change  of  temperature.  These  crystals  seem  analogous  to  a  stearoptene ; 
heated,  they  first  melt,  and  then  take  fire,  burning  with  a  bright  rose- 
colored  flame,  and  giving  off  dense,  suffocating  fumes;  heated  with 
sulphuric  acid,  they  blacken,  and  give  off  white  fumes.  The  taste  is 
excessively  fiery,  inflaming  all  parts  with  Avhich  it  comes  in  contact; 
the  odor  is  faint.  The  crystalline  sediment  which  is  separated  during 
the  spontaneous  evaporation  of  the  ethereal  tincture  of  capsicum  is 
probably  the  same  compoiuid. 

J.  C.  Thresh,  in  1876,  isolated  a  principle  which  has  been  terraal 
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oapsiiicin,  whicli  has  several  of  the  properties  dcscTibcd  as  oapsicin ;  its 
fiinnula  is  CyH,^0^. 

l>!'/it(ilin. — The  leaves  of  (lii:;ilalis  contain  several  neutral  ])rin('ipl<'s 
wliieii  are  eluscly  allied  to  each  other,  arc  present  in  eoniinercial  digi- 
talin,  and  are  obtained,  according  to  Walz,  bv  one  process.  The  aqueous 
solution  of  the  alcoholic  extract  is  treated  with  PbO,  the  filtrate  freed 
from  l(\id  by  n._,S(),,  neutralized  by  XI I.,,  and  preci[)itated  by  tainiin. 
The  precipitate  is  rubbed  togctiier  wilh  PbO  or  subacetate  of  Icatl  and 
rei)eatcdly  boiled  with  alcohol;  the  filtrate  is  treated  with  HjS  and 
evaporated.  The  yellowish-white  residue  is  crude  ditiitalin,  from  which 
pure  ether  dissolves  dujlUddvin  ;  water  leaves  <li(/if(i/cfi)i  and  dissolves 
<li(/if<ili)i,  which  is  obtained  pure  by  treatment  with  tiinnin,  lead,  etc.,  ils 
beibre.  Digitalin  is  a  powerful  ])oison,  jriven  for  the  same  sedative 
properties  as  the  leaves.  It  h:is  lately  been  much  prescribed  in  the 
form  of  jrranules  of  sugar,  which  have  been  saturated  with  the  tincture, 
so  that  each  shall  represent  a  given  quantity  of  the  medicine.  Tiie 
usual  dose  is  ^V®^'^  grain.  Being  among  the  most  powerful  of  known 
poisons,  it  should  be  used  with  great  care.  Kosmanu  gives  to  digitaJin 
the  formula  C47H45O15. 

Saliemum,'U.S.  P.     {Salidn.     Ci3H,g07  =  286.) 

A  neutral  ])riuciple  prepared  from  the  bark  of  Salix  Helix,  Linne, 
and  of  other  species  of  *Srr?/.c  (nat.  ord.  Salicacefe). 

The  bark  of  the  following  plants  contains  no  salicin  :  S.  alba,  Babv- 
lonica,  bicolor,  capnea,  daplinoides,  incana,  fragilis,  Russeliana,  triandra, 
viminalis  and  Populus  angulosa,  fjistigiata,  grandiculata,  monilifera, 
nigra,  A'^irginica ;  all  the  other  willows  contain  salicin,  and  it  is  proba- 
ble that  all  the  herbaceous  kinds  of  spiraea,  which  yiekl  salieylous  acid 
(oil  of  si)inoa),  contain  it  originally. 

To  j^repare  it  the  decoction  of  willow  bark  is  evaporated  to  three 
times  the  weight  of  the  bark  emjiloyed,  digested  with  oxide  of  lead, 
and  the  filtrate  evaporated  to  syrupy  consistence.  After  several  days 
the  crystals  are  separated  and  purified  by  recrystallization.     (Duflos.) 

Colorless  or  white,  silky,  shining  crystals,  permanent  in  the  air,  oi^lor- 
less,  having  a  very  bitter  ta.ste,  and  a  neutral  reaction.  Soluble  in  28 
parts  of  water,  and  in  30  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.7 
part  of  boiling  water,  and  in  2  parts  of  boiling  alcohol;  insoluble  in 
ether  or  chloroform.  When  heated  to  about  198°  C.  (388.4°  l'\), 
.salicin  melts,  yielding  a  colorless  liquid,  and,  on  ignition,  it  emits 
vapors  having  the  oclor  of  salieylous  acid,  and  is  finally  Avholly  dissi- 
pated. If  1  part  of  salicin  be  agitated  with  20  parts  of  water  and  5 
parts  of  solution  of  ])otassa,  a  clear,  colorless  solution  is  obtained. 
Cold,  concentrated  sul|»huric  acid  dissolves  it  with  a  red  color;  the 
solution,  after  the  addition  of  water,  becomes  colorless  and  deposits  a 
dark-red  powder  insoluble  in  water  or  alcohol. 

Th(!  a(|ueous  solution  of  salicin  should  not  be  ])recipitated  by  tannic 
or  ]jicri(!  acids,  nor  by  iodide  of  mercury  and  potassium  (absence  of  and 
difference  from  alkaloids). 

Concentrated    ir.SO,  c-olors  it  blood-red ;  water  decolorizes  it  again. 
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dissolving  a  peculiar  acid  (rufisnlphuric  acid).  Cold  diluted  H2SO4  or 
HCl  converts  it  into  sugar  and  suUgenin.  CigHjgO^  +  HgO^CgHigOe 
-l-CyH^O.,  =  saligenin. 

If  treated  hot,  it  is  converted  into  sugar  and  saliretin.  2C,3Hig07  = 
2CeHi206+ CuHjoO.  -=  saliretin. 

Cold  HNOgOf  1.16  specific  gravity  converts  it  into  helidn.  C13H13O, 
+0  =  OigHigO^  +  Hp  =^helicin. 

If  a  more  diluted  HNOg,  of  1.09  sp.  gr.,  is  used,  the  result  is  a 
conijwuud  betsvecn  lieliciu  and  salicin,  which  has  been  called  helicokUn. 
2C\3Hi807+0  =  CiaHieOe+II^O  =  helicoidin. 

If  salicin  is  heated  with  very  dilute  HXO3,  just  to  the  boiling  point, 
and  allowed  to  cool,  or  evaporated  at  a  low  temperature,  salicylous  acid 
is  separated. 

At  the  boiliug  point,  nitrosalicylic  acid  is  formed,  and  by  continued 
influence  picric  and  oxalic  acids. 

ISIelted  with  an  excess  of  caiLstic  pota&sa,  it  is  converted  into  salicylate 
tind  oxalate  of  potassium. 

Heated  with  binoxide  of  lead,  formiate  of  lead  is  obtained ;  with 
black  oxide  of  manganese  and  dilute  HgSO^,  formic  and  carbonic  acids ; 
with  bichromate  of  potassium  and  H2SO4,  carbonic,  formic,  and  sali- 
cylous acids. 

By  diy  distillation  it  yields,  among  pyro  products,  salicylous  acid ; 
and  when  taken  internally  it  is  found  in  the  urine  together  with  its 
products  of  decomposition — saligenin,  salicylous  and  salicylic  acids. 

Salirjenin,  C^HgOa,  pearly  crystals,  easily  soluble  in  boiling  water, 
alcohol,  and  ether,  sublimes  above  212°  ;  colored  red  by  concentrated 
HgSO^;  concentrated  HNO3  oxidizes  it  to  picric,  diluted  HNO3  to 
salicylous  and  nitrosalicylous  acids,  C7Hg02H-20  =  C^HgOg+HgO  ; 
heated  with  hydrate  of  potassa,  it  is  converted  into  salicylic  acid  and 
hydrogen,  CVHA  +  KOH20=CVH,K03  +  H20  +  H3.  Sesquisalts  of 
iron  impart  an  indigo-blue  color.  Dilute  acids  by  iDoiling  convert  it 
into 

Saliretin,  Cj^Hi^Og  =  2C7H6O2-I-H2O,  which  is  insoluble  in  water 
and  ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid,  and 
fixed  alkalies ;  concentrated  H^SO^  colors  it  blood-red ;  concentrated 
HNO3  oxidizes  it  on  boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  CjjHiijO,,  white  needles,  without  odor,  bitterish  taste,  insol- 
uble in  ether,  easily  soluble  in  hot  water  and  alcohol.  By  synaptase 
and  boiling  with  alkalies  it  is  converted  into  sugar  and  salicylous  acid, 
C,3H,A+H20  =  C,H,20,+C\HA. 

Helicoidin  is  a  derivative,  having  the  composition  CjgHg^Oi^  = 
CjgHigOy  ( helicin) -j-CigHigOy  (salicin).  By  synaptase  is  decomposed 
into  sugar,  saligenin,  and  salicylous  acid. 

Salicin  Avas  formerly  used  to  adulterate  sulphate  of  quinine,  which  it 
resembles  in  appearance.  It  is  tonic  and  febrifuge,  though  little  used. 
Dose,  3  to  30  grains. 

Vanillin. — Vanilla  of  commerce  is  exhausted  with  alcohol,  evaporated 
to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evaporated,  heated 
with  l)oiling  water,  whicJi,  on  evaporation,  lets  fall  the  principle ;  recrys- 
tallized  and  ti-eated  with  animal  charcoal,  it  is  obtained  in  colorless 
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four-sido<l  no(Hllos,  of  stroiii;  vanilla  odor,  hot,  Ituniiiii;  ta^tc ;  fuses  at 
190°,  vulatili/A-s  at  o(>2  ;  littU'  solnliK'  in  cold  water,  vorv  soliil)U'  in 
hot  water,  ah'ohol,  ether,  and  the  fixed  and  vohitilc  oils.  Concenti-ated 
H.,S(),  dissolves  it  with  yellow  color;  solution  of  potiissa  dissolves  it 
anil  deposits  it  ai:;ain  on  heini;-  neutralized. 

The  crvstals  observe<l  on  the  surface  of  the  i'resh  bean  of  eoni- 
ineree  are  found  to  consist  of  vanillin,  not  benzoic  acid,  as  heretofore 
supposcnl. 

Alain. — This  interestiii<r  proximate  constituent  of  aloes  has  be<'n  j)re- 
pare<l  from  several  cojumerci  d  varieties,  esjH'cially  from  J>arbadoes  and 
soc(»triue  aloes.  It  was  intrcMluced  into  iniHlicine  by  T.  cV:  II.  Smith,  ol' 
Etlinbur<;h,  who  are  still  its  principal  manufacturers,  and  it  has  recently 
attaine<l  commercial  as  well  a.s  scientific  interest  from  beint;  pretty  exten- 
sivelv  prescribed  as  a  mild  and  pleasant  cathartic.  Crystals  of  aloin 
have  been  observed  in  abundance  in  a  variety  of  socotrine  aloes  of  semi- 
fluid consistence  from  the  evaporation  not  liaving  been  carricnl  as  far 
as  usual. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiHn<r 
water,  the  decoction  acidulated  with  muriatic  acid,  filtered,  evaporated 
to  a  syrupy  consistence,  and  set  aside  in  a  cool  place  to  crystallize.  The 
crystals,  after  a  fortni^jht,  are  separated  and  purified  by  recrystallization 
from  boiling  water.  Socotrine  aloes  yields  10  per  cent,  aloin.  These 
crvstals  are  t*^  be  dried  by  bilmlons  paper  at  a  moderate  h(>at;  when 
thoroughly  dry  aloin  is  permanent  in  the  air,  but  with  moisture  and 
heat  conjoined,  has  a  tendency  to  lose  its  crystalline  form,  assuming  the 
amorjihous  character  of  aloes,  (See  Proc.  Amer.  Phann.  Assoc,  1 SGO, 
p.  1()2.) 

Its  purgative  j)roperties  have  been  denied,  but  the  experience  of 
numerous  practitioners  here  and  in  Europe  confirms  its  utility  as  a  mild 
though  pretty  certain  cathartic!  in  doses  of  from  2  to  3  grains.  (See 
Extemporaneous  Pharmacy.) 

Amygdalin.  —  This  interesting  principle  is  obtained  from  bitter 
almonds  by  the  following  process:  Bitter  almonds,  powdered  and 
expressed,  to  free  them  from  fixed  oil,  are  to  be  boiled  in  suc^cessive 
portions  of  ah.'ohol  till  exhausted.  The  liquors  thus  obtained  are  plac^ 
in  a  still,  and  evaporated  at  a  low  heat,  the  alcohol  being  recov(M'ed. 
The  syruju'  residue  is  then  to  be  diluted  with  water  and  mixed  with 
yea.st,  antl  subjected  to  fermentation  to  separate  sugar.  Again  evaporate, 
ut  a  moderate  temperature,  to  the;  consistence  of  syrup,  cool,  and  add  95 
per  cent,  alcohol.  The  amygdalin  will  then  ])recipitate,  and  may  be 
collected  on  a  strainer;  it  is  then  to  be  purified  by  rejieated  resolution 
in  hot  alcoiiol,  and  crvstallization.  Any  oil  it  may  contain  juay  be 
Hc^paniti'd  by  shaking  the  solution  with  ether  before  or  after  the  fermen- 
tation. 1  II).  of  almonds  yields  at  least  2  drachms  of  amygdalin.  Heat 
decom|»oses  it,  giving  off  the  mlor  «)i"  hawthorn  ;  heated  with  alkaline 
solutions,  it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when  mixed 
in  solution  with  emnlsin  (see  Protein  Compotmds),  pnKlueing  gra|)e 
sugjir,  oil  of  bitter  almonds,  and  hydrocyanic  acid,  which  is  thti- 
explained  :  C,,U^,:S(\^^2H,0  =  2i:,\{^,0,+C,li,0-{-llNC. 
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On  the  DECorposiTioN  of  Organic  Bodies. 

On  the  foregoing  pages  the  organic  compounds  liavo  been  treated  of, 
and  a  number  of  pharmaceutical  preparations  derived  from  the  organic 
kingdom.  It  is  well  known  that  such  chemical  and  pharmaceutical 
compounds  are  subject  to  alterations  by  various  influences,  the  study  of 
which  forms  a  most  important  part  of  chemistr}%  To  many  of  these 
changes  attention  has  been  drawn  in  the  appropriate  places,  and  it 
remains  now,  without  treating  of  the  same  in  detail,  to  present  them  in 
a  condensed  form,  conveniently  arranged. 

The  decomposition  of  organic  bodies  may  be  treated  of  under  four 
separate  heads : — 

1.  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chemical 
compounds  are  not  affected  by  dry  or  moist  atmosphere,  except  perhaps 
to  deliquesce  or  effloresce,  or,  like  the  salts  of  some  volatile  organic 
acids,  as  acetic  and  valerianic,  to  evolve  them  in  moist  air.  But  oxida- 
tion is  comparatively  rare,  and  mostly  met  with  in  compounds  destitute 
of  oxygen  and  abounding  in  hydrogen ;  examples  are  the  ternaiy  alka- 
loids and  the  carbo-hydrogens  of  the  volatile  oils. 

The  influence  of  ozone,  the  peculiar  active  form  of  oxygen,  discovered 
by  Schonbein,  and  described  on  page  172,  in  promoting  the  organic 
changes  which  take  place  among  organic  principles,  has  not  yet  been 
fully  investigated.  It  is  undoubtedly  a  potent  agent  in  those  important 
metamorphoses,  the  study  of  ^vhich  constitutes  the  branch  of  Organic 
Chemistiy. 

11.  Decomposition  into  Simpler  Compounds. — 1.  By  air  and  water. 
Complex  organic  bodies  are  subject  to  oxidation,  and  ultimately  break 
up  into  the  organic  compounds, — carbonic  acid,  ammonia,  and  water; 
if  this  process  of  decomposition  takes  place  slowdy,  it  is  called  decay ; 
if  rapidly,  in  the  presence  of  more  water  and  with  the  evolution  of  an 
offensive  smell,  putrefaction;  under  similar  circumstances,  when  the 
pnxluct  is  a  useful  com\)o\xn(\,  fermentation  ;  of  this  last  a  distinction  is 
made  between  vinous  fermentation  (see  page  458)  and  acid  fermentation, 
the  latter  being  again  subdivided  in  accordance  with  the  acid  obtained, 
and  is  then  called  acetic,  lactic,  butyric,  succinic,  etc.  (see  the  acids 
named) ;  the  presence  of  a  nitrogenated  compound  is  necessary,  to  act  as 
a  ferment. 

2.  By  acids.  Of  the  concenti-ated  acids,  the  action  of  sulphuric  acid 
is  the  most  violent :  it  abstracts  water  from  nearly  all  organic  compounds, 
leaving  a  compound  with  a  larger  amount  of  carbon ;  or  the  carbon  is 
oxidized,  and  the  evolved  gases  contain  carbonic  oxide,  and  formic,  car- 
bonic, and  sulphurous  acids ;  compounds  containing  amide  (NH2)  yield 
ammonia.  Glacial  phosphoric  and  arsenic  acids  have  a  similar  action, 
but  weaker. 

Diluted  acids  act  differently;  they  cause  the  combination  with  the 
elements  of  water  (conversion  of  starch  into  sugar,  p.  430),  very  seldom 
evolve  carbonic  acid  (conversion  of  meconic  into  komenic  acid),  but  ver>- 
often  decompose  organic  bodies  into  glucose  and  another  compound  of 
difierent  behavior  (see  Tannic  Acids,  Salicin,  etc.) ;  the  latter  decom- 
position often  takes  place  also  by  the  influence  of  emulsin,  synaptase,  or 
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similar  I'muents.     (See  also  Oluonsiflrs,   p.   443;   and  Coptilainl  C/rm- 
pomu!f(,  p.  622.) 

3.  />//  chloride  of  zinc.  Aitled  by  heat,  this  is  fapal)lo  of  abstracting 
water  from  orL;;aiiitr  eoinpouiuls;  it  produces  etlier  from  aleohol,  etc. 

4.  /)//  /((■(//.  ()ru:aiiic  comjiounds  are  called  volatile  if  they  may  he 
ilistilletl  without  sutlerinii:;  decom})osition ;  othei's  are  deeomjiosed,  and 
the  process  is  then  termed  drj/  or  (Icfifructive  dislillntion,  and  the  jirmlucts 
y)//ro  jn'odudii.  These  are,  in  the  commencement  of  the  distillation, 
hi<!;hlv  oxvtxenateil  and  of  an  acid  natin-e,  afterwards  contain  less  oxy- 
gen, and  at  last  are  carl)o-hydrogens  (marsh-j»;as,  CligH ;  olehant  gas, 
CoH^)  or  ternary  alkaloids  (see  Artificial  Alkaloids) ;  water,  tar,  and 
charcoal  generally  accompany  the  products  of  the  dry  distillation  of  all 
complex  bodies.  Exposure  to  a  continued  red  or  white  heat  resolves 
them  more  or  less  completely  into  binary  inorganic  compounds  and  the 
elements. 

III.  Artificial  Oxidation. — ]Many  highly  oxygenated  inorganic  com- 
pounds, when  in  contact  Avith  organic  bodies,  part  with  one  or  more 
equivalents  of  oxygen,  which  in  its  nascent  state  acts  on  the  organic 
compound ;  such  is  the  case  with  a  number  of  acids,  viz.,  nitric  (see 
Oxalic  Acid,  p.  526,  and  Sugars,  ]">.  434),  chromic  (see  Valerianic  Acid, 
p.  434),  chloric,  and  iodic  acids,  with  j)eroxide  of  manganese  (see  Formic 
Acid,  p.  545),  binoxidc  of  lead  (see  Tartaric  Acid,  p.  527),  and  the 
oxides  of  the  noble  metals.  Many  organic  compounds,  when  in  solution 
together  with  alkalies,  are  thereby  rendered  more  prone  to  oxidation  by 
the  atmosphere. 

IV.  "  Integration''^  with  Eleme^iU  or  Inorganic  Compounds. — A  num- 
ber of  non-metallic  elements  may  enter  the  combination  of  organic 
bodies  as  integral  parts ;  the  halogens  by  direct  inliuence,  sulphur  by 
the  influence  of  sulphuric  acid  or  a  sulphuric  compound  (see  Artificial 

Volatile  Oils,  etc.).  The  integration  of  HNOj  has  some  importance  in 
pharmacy ;  gun-cotton  (p.  420)  and  glonoin  (p.  485)  are  such  com- 
]K)un(Ls. 


PART  YI. 

GALENICAL  PHARMACY. 

THIS  part  of  the  work  introduces  the  student  to  the  study  of  the 
preparations  of  the  Pharinacopceia,  and  may  be  considered  a.s 
pharmacy  proper  in  its  closer  relation  to  the  duties  of  the  druggist,  and 
it  demands  his  most  careful  attention,  as  upon  the  correct  performance  of 
the  various  manipulations,  and  the  chemical  and  medical  characters  of 
different  remedies,  will  depend  the  successful  exhibition  of  the  remedies 
prescribed. 

In  the  present  edition  of  the  work  the  editor  has  thought   best   to 
treat  of  all  the  general  apparatas  used  in  pharmacy  in  a  previous  chajDter. 


CHAPTER   I. 

CLASSIFICATION  OF  SOLUTIONS. 

UNTIL  the  revision  of  the  national  standard  in  1860,  the  aqueous  and 
a  few  of  the  alcoholic  solutions  (tinctures)  were  introduced  through- 
out the  work  under  the  heads  of  the  several  chemical  substances  which 
they  contain,  an  arrangement  adhered  to  in  this  treatise  as  most  consistent 
with  its  plan. 

The  strict  alphabetical  arrangement  of  the  Pharmacoprna,  and  the 
intentional  avoidance  of  a  scientific  classification,  have  induced  a  change 
in  that  work  by  which  all  aqueous  officinal  solutions  are  given  under  one 
head,  named  Liquores.  These  are  classified  under  several  subordinate 
heads  in  the  syllal)us  which  follows. 

The  u-aters,  including  solutions  of  essential  oils  and  of  gases  in  water, 
constitute  a  separate  class  in  the  Pharmacopoeia  ;  those  containing  solid 
and  liquid  essential  oils  are  treated  of  under  that  head  in  this  work,  but, 
for  ob\ious  reasons,  the  others  are  introduced  under  their  several  chemical 
bases. 

Of  the  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmacopoeia  makes 
the  several  classes  tinctures,  wines,  spirits,  and  liniments,  and  others,  as 
fluid  extracts,  concentrated  by  evaporation,  with  which  convenient 
arrangement  this  treatise  mainly  coincides ;  there  is,  however,  no  more 
familiar  and  convenient  distinction  between  preparations,  whether  in 
solid  or  liquid  form,  than  that  which  divides  those  derived  from  plants 
41  (  641  ) 
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and  parts  of  plants,  i'vom  substaiuvs  of  niiiicral  orii^in  ;  thisdistinotion, 
wliicli  is  not  so  roniplctoly  maintained  in  tlu'  Phdnniwopdid,  owinjjj  to 
its  arran<2:enient  a.s  above  described,  is  carried  ont  in  the  plan  of  this  work. 
For  full  directions  for  the  prejKwation  and  proj>erties  of  the  solutions 
in  Mater,  see  the  several  cheMiieal  heads  under  which  they  occur  in  Part 
1\'.,  and  the  extcnipuraneous  prescriptions  in  Part  N'Jl. 

Genkral  View  of  the  Officinal  and  some  Non-officinal 

Solutions. 

Class  1st. — In  Water. 
A — Simple  Solution-'*. 

Aqua  ammonia,  10  per  cent,  of  Nllg,  sp.  gr.  .959.     Ruhefaoient. 

A(|ii:i  aiiiinonia  fortinr,  US  per  cent,  of  NII3,  sp.  pr.  .'.Ki(J.     Caustic,  epispastic. 

Acjua  tliliiri,  rontaininj;  at  least  0.4  per  cent.  Cl.     Disinfectant. 

Aqua  acitii  carbolici,  glycerite  of  carbolic  acid,  f.^x  to  ()j.     Antiseptic. 

Aqua  acidi  carlMinici,  o  vols.  C().^  in  water,     (irateful  vehicle. 

Liiiuor  acidi  ar-cniosi,  part  1  to  100  parts.     Alterative.     Dose,  TT^iij  to  X. 

Liquor  auunonii  acetatis,  Dilute  acid  +  aniinon.  carl).     Dose,  f.^ss. 

Liquor  arsenici  et  hydrarg.  iudidi,  part  1  Asljand  part  1  llglj  to  100  parts.  Altera- 
tive.    Dose,  nvv. 

Li(pior  calcis,  Ca'2II0  -f-  water,  saturated.     Antacid  a.stringent.     Dose,  f^j. 

Li<iuor  ferri  acetatis,  33  per  cent,  anhydrous  salt.     Tonic,  astringent.     Dose,  TT\^v  to  x. 

Liipior  ferri  chloridi,  37.8  per  cent,  anhydrous  salt.  Tonic,  astringent.  Dose,  n\,iij  to 
viii. 

Li(iuor  ferri  citratis,  35.5  per  cent,  anliydrons  salt.     Tonic.     Dose,  TT^x  to  xx. 

Liquor  ferri  et  qiiinina?  citratis,  G  parts  quinine  to  100  of  solution.     Tonic.     Dose,  TT\^x 

to   XX. 

Li(juor  ferri  nitratis,  0  per  cent,  of  salt.     Astringent  tonic.     Dose,  TT\,v  to  x. 

Li(iuor  ferri  subsulphatis,  43.7  per  cent,  of  the  salt.     iStvptic,  not  caustic.     Dose,  tT\,iij 

to  V. 
Liquor  ferri  tersulphatis.  28.7  per  cent,  of  the  salt.     To  precipitate  Fe;,(IIO)j. 
Litpior  hydrargyri  nitratis,  about  50  per  cent,  of  the  salt,  4  acid.     Caustic. 
Licpior  iodidi  conipositus,  I  5  jiarts,  KI  10  parts,  to  100  purts.     Dose,  n\,v  to  X. 
Licpior  niagnesii  citratis,  Mgs  cit.  acid  -f- water.     Catliai'tic.     Dose,  f.^xij. 
Liquor  morphintz  mlph.,  gr.  j  to  f,^j. 

Li([uor  pepsini,  4  parts  to  100  with  glycerin  and  IICl.     Dose,  f3J  to  3iv. 
Li(pior  pJuuibi  subacet.,  I'bO  in  excess.     To  make  lead  water. 
Liipior  pluuibi  subacet.  dil.,  3  parts  in  100.     Sedative,  for  external  use. 
Li([Uor  poia.s.s.'p,  5.6  parts  in  100.     Antacid,  antilithic.     Dose,  n\,x. 
Liquor  jiolassli  arseuitis,   1  part  As./)3  in  100.     Dose,  gtt.  v. 
Li<iuor  potassii  citratis,  KlI.COj-j- Citric  acid.     Refrigerant.     Do.se,  f5ss. 
Liquor  sodse,  5.7  per  cent.  NallO.     Antacid,  antilithic.     Dose  n\^x. 
Li((nor  sod:e  chlorata?,  Xa./X),  +  Calx  chlorinata.     Antiseptic. 
Licjuursodii  arseniatis,  1  part  in  100.     Alterative.     Dose,  n\,iij  to  v. 
Liipior  sodii  silicatis,  saturated  solution.     £n  surgical  dressings. 
Liquor  zinci  chloridi,  50  per  cent,  solution.     Escharotic. 

B — By  Dii^tillntion. 

Aqua  Aurantii  florum — Recent  orange  flowers         .        .        .        .40  parts 

"Water 200     " 

Distil 100     " 

Aqua  ro.s8e — Pale  rose 40  parts 

Water 200     " 

Distil 100     " 

Class  2d. — In.  Alcohol. 

Linimentum  saponis,  .soap,  camphor,  oil  of  rosemary. 

Spiritus  ammonite,  cau.stic  NII3  in  alcohol.     As  a  solvent.     Dose,  tr\,xx. 

Spiritns  ammonia:  aromaticus,  carbonate  and  aromatics.    Antacid,  stimulant.    Dose,  fjss. 
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Tincturse  ferri  acetatis,  50  per  cent.  acet.  iron,  acetic  ether  and  alcohol.     Tonic. 
Tinctune  ferri  chloridi,  FeX'lg  in  alcohol.     Tonic  astringent. 
Tincturae  iodi,  8  parts  I  in  lUU  alcohol.     Externally  rubefacient. 


Class  3d. — In  Wine. 

Vinum  antimonii,  4  parts  tart.  ant.  pot.  to  1000.     Sedative,  diaphoretic.     Dose,  f^j. 

Vi II utn  ferri,  citrate  or  tartrate.     Tonic.     Dose,  fjij. 

Vinum  Jerri  etquinirweciiratis,  citrate  of  iron  and  quinine.     Tonic.     Dose,  f^ij. 

Class  4th. — In  Ether. 

Collodiura,  nitrated  cotton  in  ether.     Externally  a  vehicle. 
Liquor  gutta-percha,  in  chloroform.     A  surgical  dressing. 

Table  of  the  Solubility  of  Chemicals  in  Water  and  in  Alcohol. 

Abbreviations:  s.  =  soluble;  ins.  =  insoluble;   sp  =  sparingly;  v.  =  very;  aim.  =  almost;  dec 

=  decomposed. 


Water. 

Alcohol. 

Chemicals. 

At  15°  C. 

(59°  F.) 

Boiling. 

At  15°  C. 
(59°  F.) 

Boiling. 

One  part  is  soluble  in  : 

Parts. 

Parts. 

Parts. 

Parts. 

Acidum  arseniosum        .... 

30-80 

15 

sp. 

sp. 

Acidum  benzoicum. 

500 

15 

3 

Acidum  boricum     . 

25 

3 

15 

5 

Acidum  carbolicum 

20 

... 

V.  s. 

V.  s. 

Acidum  chroraicum 

V.  s. 

V.  s. 

dec. 

dec. 

Acidum  citricum    . 

0.75 

0.5 

1 

0.5 

Acidum  gallicum    . 

100 

3 

4.5 

1 

Acidum  salicy Ileum 

450 

14 

2.5 

V.  s. 

Acidum  tannicum  . 

6 

V.  s. 

0.6 

V.  s. 

Acidum  tartaricum. 

0.7 

0.5 

2.5 

0.2 

A  lumen  ..... 

10.5 

V.  s. 

0.3 

ins. 

Alumen  exsiccatum 

20 

V.  s. 

0.7 

ins. 

Aluminii  hydras     . 

ins. 

ins. 

ins. 

ins. 

Aluminii  sulphas    . 

1.2 

V.  s. 

aim.  ins. 

aim.  ins. 

Ammonii  benzoas   . 

5 

1.2 

28 

7.6 

Animonii  bromiduin 

1.5 

0.7 

150 

15 

Ammonii  carbonas. 

4 

dec. 

dec. 

dec. 

Ammonii  chloridnm 

3 

freely. 

1.37 

aim.  ins. 

Ammonii  iodidum. 

1 

0.5 

-9 

3.7 

Ammonii  nitras 

0.5 

V.  s. 

20 

3 

Ammonii  phosplias 

4 

V.  s. 

0.5 

ins. 

Ammonii  sulphas  . 

1.3 

1 

sp. 

sp. 

Ammonii  valerianas 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Antimonii  et  potassii  tartras  . 

17 

3 

ins. 

ins. 

Antimonii  oxidum . 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

Antimonii  sulphidum     . 

ins. 

ins. 

ins. 

ins. 

Antimonii  sulpliidum  purificatum 

ins. 

ins. 

ins. 

ins. 

Antimonium  sulphuratum 

ins. 

ins. 

ins. 

ins. 

Apomorphinse  hydrochloras  . 

6.8 

dec. 

50 

dec. 

Argenti  cyanidum  . 

ins. 

ins. 

ins. 

ins. 

Argenti  iodidum    . 

ins. 

ins. 

ins. 

ins. 

Argenti  nitras 

0.8 

0.1 

26 

5 

Argenti  nitras  fusus 

0.6 

0.5 

25 

5 

Argenti  oxidum 

V.  sp. 

V.  sp. 

ins. 

ins. 

Arsenii  iodidum     . 

3.5 

dec. 

10 

dec. 

Atropina          .... 

600 

35 

V.  s. 

V.  s. 

Atropinse  sulphas   . 

0.4 

V.  s. 

6.5 

V.  s. 

6U 


CLASSIFICATION    OF    SOLUTIONS. 


SolabU'ity  of  Chemicals  in  Water  and  in  Alcohol — (Continued). 


Che^ucals. 


One  pari  is  soluble  in 
Bisniiithi  citra-s 
I5isimitlii  ft  aminonii  citrus 
IVi^iniithi  siilu-arlxmad     . 
Hismiitlii  siibnitras. 
Urotniiin. 

Cali'.-ina  .... 
Cak'ii  lironiidnni     . 
C'alt'ii  carlxinas  piTccipitatus 
Calcii  chloriclum     . 
C'alcii  hypophosphis  .     . 
C'ali'ii  piiosphas  pra^-ipitatus 
("alx        .... 
Caiiiphora  monobromala 
Cerii  oxalas  •. 
Cliloral    .... 
rlirysarobinum 
Cinchonidinae  sulphas     . 
Cinchonina     .        . 
Cinchonina;  sulphas 
Codeina  .... 
Creta  pra^parata 
Cupri  aceta.s    . 
Cupri  suli)has. 
IClateriiiuiii 
Ferri  c'lili)ridutn 
P'erri  citnis     . 
Ferri  et  ;immonii  citnis  . 
Ferri  el  aiiimonii  sulphas 
Ferri  et  ainraonii  turtrxs 
Ferri  et  potassii  tartras  . 
Ferri  et  (juinime  cilras   . 
Fi-rri  et  strychniiia^  citras 
Ferri  iiypophosphis 
l-'erri  laclas     . 
Ferri  oxahus    . 
Ferri  oxidum  hydratura 
Ferri  ])h(>-:plias 
I'Y'rri  pyr(i])liospha3 
Ferri  sulphas .         .         . 
Ferri  sulpiias  prajcipitatus 
Ferri  valeriau:us 

Ilydrartjyri  chli)ridum  corrosivuui 
llydrariiyri  cliliiri(hun  luite 
llydrari^yri  cyauiduiu     . 
I  lyd rarity ri  indiduin  riibnun 
Ilyd rarity ri  i(Mliduin  viride 
Hydrarixyri  oxidum  (lavuni 
Hydrar:^'yri  oxidinn  rul)run\ 
Ilydraru'yri  sul)sulplias  Havus 
Ilydrartcyri  suijihiduin  rul)run» 
I  lyd  rarity  rum  auuuou  latum 
Ilyoscyaminaj  sulpluis     . 
Ifxioformum    . 
lodiim     .... 


Water. 


At  15°  C. 
(59°  F.) 


Parts. 
itis. 
V.  s. 
ins. 
ins. 

33 

75 

0.7 
ins. 

1.5 

6.8 

ins. 

750 
aim.  ins. 

ins. 

V.  s. 
aim.  ins. 

100 
aim.  ins. 

70 

80 

ins. 

15 

2.6 

ins. 

V.  s. 
s. 

V.  s. 
3 

V.  s. 

V.  s. 
s. 

V.  s. 

.sp. 

40 

sp. 

ins. 

V.  s. 

V.  s. 

1.8 

1.8 

ins. 
16 

ins. 

12.8 
aim.  ins. 
aim.  ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

V.  s. 

ins. 

sp. 


Boiling. 


Parts. 
ins. 
V.  s. 
ins. 
ins. 

9.5 

V.  s. 

ins. 

V.  s. 
6 

ins. 

13U0 

aim.  ins. 

ins. 

V.  s. 
aim.  ins. 

4 
aim.  ins. 

14 

17 

ins. 
5 

0.5 

ins. 

V.  s. 

V.  s. 

V.  s. 

0.8 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

sp. 
12 

sp. 

ins. 

V.  s. 

V.  s. 

0.3 

0.3 

dec. 

o 

ins. 

3 

aim.  ins. 

aim.  ins 

ins. 

ins. 

ins. 

ins. 

ins. 

v.'s. 

ins. 


Alcohol. 


At  1.5°  C. 
(59°  F.) 


Parts. 
ins. 
sp. 
ins. 
ins. 
dec. 
35 

1 
ins. 

8 
ins. 
ins. 
ins. 

V.  8. 

ins. 
V.  s. 
sp. 
71 
110 

6 
V.  s. 
in.s. 
135 
ins. 
125 
V.  s. 
ins. 
ins. 
ins. 
in-j. 
ins. 
ins. 
ins. 
ins. 
aim.  ins. 
ins. 
ins. 
ins. 
ins, 
ins. 
ins. 
V.  s. 

3 
ins. 

15 
1.30 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 
V.  s. 

80 

II 


Boiling. 


Parts. 
ins. 
sp. 
ins. 
ins. 
dec. 

V.  8. 
V.  8. 

ins. 

1.5 
ins. 
ins. 
ins. 
V.  s. 
ins. 
V.  .s. 

sp. 

12 

28 

1.5 

V.  8. 

in*. 

14 
ins. 

2 

V.  8. 

ins. 
in.s. 
ins. 
in-!, 
ins. 
ins. 
ins. 
ins. 
aim.  in& 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 

V.  3. 

1.2 

ins. 

6 

15 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 
V.  s. 

15 
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Solubility  of  Chemicals  in  Water  and  in  Alcohol — (Continued). 


Water. 

Alcohol. 

Chemicals. 

At  15°  C. 
(.59°  F.). 

Boiling. 

At  15°  C. 
(59°  F.). 

Boiling. 

One  part  is  soluble  in  : 

Parts. 

Parts. 

Parts. 

Parts. 

Lithii  benzoas 

4 

2.5 

12 

10 

Lithii  bromidum    .         .         . 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Lithii  carbonas 

130 

130 

ins. 

ins. 

Lithii  citras    .... 

5.5 

2.5 

sp. 

sp. 

Lithii  salicylas 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Magnesia         .... 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

Magnesia  ponderosa 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

!Magnesii  carbonas 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

Magnesii  sulphas    . 

0.8 

0.15 

ins. 

ins. 

Magnesii  sulphis     . 

20 

19 

ins. 

ins. 

Mangani  oxidum  nigrum 

ins. 

ins. 

ins. 

ins. 

Mangani  sulphas     . 

0.7 

0.8 

ins. 

ins. 

Morphina 

V.  sp. 

500 

100     • 

36 

Morphinse  acetas     . 

12 

1.5 

68 

14 

Morphinse  hydrochloras 

24 

0.5 

63 

31 

Morphinse  sulphas  . 

24 

0.75 

702 

144 

Phosphorus     .... 

ins. 

ins. 

V.  sp. 

V.  sp. 

Physostigminse  salicylas 

130 

30 

12 

V.  s. 

Picrotoxinum .... 

150 

25 

10 

3 

Pilocarjiinse  hydrochloras 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Piperina          .... 

aim.  ins. 

aim.  ins. 

30 

1 

Plumbi  acetas. 

1.8 

0.5 

8 

1 

Plumbi  carbonas     . 

ins. 

ins. 

ins. 

ins. 

Plumbi  iodidum 

2000 

200 

V.  sp. 

V.  sp. 

Plumbi  nitras 

2 

0.8 

aim.  ins. 

aim.  ins. 

Plumbi  oxidum 

ins. 

ins. 

ins. 

ins. 

Potassa    .... 

0.5 

V.  s. 

2 

V.  s. 

Potassii  acetas 

0.4 

V.  s. 

2.5 

V.  s. 

Potas^ii  bicarbonas . 

3.2 

dec. 

aim.  ins. 

aim.  ins. 

Potassii  bichromas  . 

10 

1.5 

ins. 

ins. 

Potassii  bitartras     . 

■  4 

210 

15 

V.  sp. 

V.  sp. 

Potassii  bromidum . 

1.6 

1 

200 

16 

Potassii  carbonas     . 

1 

0.7 

ins. 

ins. 

Potassii  chloras 

1G.5 

2 

V.  sp. 

V.  sp. 

Potassii  citras 

0.6 

V.  s. 

V.  sp. 

V.  sp. 

Potassii  cyanidum  . 

2 

1 

sp. 

sp._ 

Potassii  et.sodii  tartras  . 

2.5 

V.  s. 

aim.  ins. 

aim.  ins. 

Potassii  ferrocyanidum  . 

4 

2 

ins. 

ins. 

Potassii  hypo[>hosphas    . 

0.6 

0.3 

7.3 

3.6 

Potassii  iodidum     . 

0.8 

0.5 

18 

6 

Potassii  nitras 

4 

0.4 

aim.  ins. 

aim.  ins. 

Potassii  permanganas 

20 

3 

dec. 

dec. 

Potassii  sulphas 

9 

4 

ins. 

ins. 

Potassii  sulphis 

4 

5 

sp. 

sp._ 

Potassii  tartias 

0.7 

0.5 

aim.  ins. 

aim.  ins. 

Quinidinse  sulphas  . 

100 

7 

8 

V.  s. 

Quinina  .... 

KiOO 

700 

6 

2 

'\!uinina3  bistilphas 

10 

V.  s. 

32 

V.  s. 

•^uininse  hydrobromas     . 

16 

1 

3 

1  or  less. 

•  ^nininse  hydrochloras     . 

34 

1 

3 

V.  s. 

1  ^lininae  sulphas     . 

740 

30 

65 

3 

'i>uininse  valerianas 

100 

40 

5 

1 

Saccharum 

0.5 

0.2 

175 

28 

Saccliarum  lactis     . 

7 

1 

ins. 

ins. 

Salicinum 

28 

0.7 

30 

2 
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Solubiliti/  of  Chemicals  i)i 

Wat 

cr  and  in 

Alcohol- 

-(Continued). 

Water. 

Alcohol. 

Chemicals. 

At  15°  C. 
(5»°  F.) 

Boiling. 

At  15°  C. 
(59°  F.) 

Boiling. 

One  part  U  soluble  in : 

ParU. 

Parts. 

Parts. 

Part». 

SaMtiminum    . 

aim.  ins. 

250 

40 

3 

SihIii          .... 

1.7 

0.8 

V.  8. 

V.  8. 

Snilii  ai'otas     . 

3 

1 

30 

2 

SkUi  ars^-iiias 

4 

V.  s. 

V.  sp. 

60 

Snilii  U'lizcias  . 

1.8 

1.3 

45 

20 

Sixlii  l)ii-arl«mas 

12 

dec. 

in.s. 

ins. 

Scnlii  bicarbonas  venalis 

12 

dec. 

ins. 

ins. 

Sinlii  bisiiljiiiis 

4 

•» 

72 

49 

Snilii  Itnras 

16 

o"5 

ins. 

ins. 

Sixiii  brniiiiiiiim 

1.2 

0.5 

13 

U 

SiKlii  carliouas 

1.6 

0.25 

ins. 

ins. 

Soilii  ciilora.-*  . 

1.1 

0.5 

40 

43 

S<Klii  eliloriiliim 

2.8 

2.5 

aim.  ins. 

aim.  ins. 

SimHi  liy|»nj»lins|»!lis 

1 

0.12 

30 

1 

Sixiii  liypnsiiipliis  . 

1.5 

0.5 

ins. 

ins. 

S<Mlii  iixliiliini 

0.6 

0.3 

1.8 

1.4 

SkUi  nitras     . 

1.3 

0.6 

sp. 

40 

Sixlii  pliosphas 

6 

2 

ins. 

ins. 

Siwlii  [lyrnjiliosphas 

12 

1.1 

ins. 

ins. 

Sixlii  salic'vias 

1.5 

V.  s. 

6 

V.  8. 

Soilii  santnninas 

3 

0.5 

12 

3.4 

Soilii  sulplia-s  . 

2.8 

0.4 

ins. 

ins. 

SixJii  sulplii-s  . 

4 

0.9 

sp. 

sp. 

SiKiii  sulphocarbolas 

5 

0.7 

132 

10 

Stryi-bnina 

6700 

2500 

110 

12 

Stryclinina^  sulplias 

10 

2 

60 

2 

Stilpbur  lotiiin 

ins. 

ins. 

ins. 

ins. 

Sulpliur  priwipitatiim     . 

ins. 

ins. 

ins. 

ins. 

Sulphur  subliinatuiii 

ins. 

ins. 

ins. 

ins. 

Thymol  .... 

1200 

900 

1 

V.  8. 

Vc'iatiina 

V.  sp. 

V.  sp. 

3 

V.  8. 

ZiiK'i  acetas     . 

-    3 

1.5 

30 

3 

Zinti  broiiii(hiin 

V.  8. 

V.  s. 

V.  8. 

V.  8. 

Ziiici  carbona-s  pnecipitatus 

ins. 

ins. 

ins. 

ins. 

Ziiici  chloridum 

V.  s. 

V.  s. 

V.  8. 

V.  s. 

Ziiui  iiKlidum 

V.  s. 

V.  8. 

V.  8. 

V.  8. 

Zinii  oxidiini  . 

ins. 

ins. 

ins. 

ins. 

Zini-i  phosphidum  . 

ins. 

ins. 

ins. 

ins. 

Ziiici  sulphas  . 

0.6 

0.3 

ins. 

ins. 

Zinci  valerianas 

100 

... 

40 

... 

CHAPTER    II. 


THE  MEDICATED  WATERS. 


TIIK  |)r('|)aralion  of  this  cla-ss  has  lu'cn  chanocd  nioro  than  any  other 
in  (»ur  national  ('(mIc;  the  former  inethiMl  of  rul)l)in<^  the  oil  with 
carbonate  of  nia<];;nesiuin  to  divide  it,  and  then  nii.xino;  the  water  with 
the  aroniatizcKl  inatrncsia  o'i">'i<hiallv  till  the  whole  amount  h;is  been  addinl, 
has  been  sn|K'rs('dcd  b\-  dilfusino;  the  volatile  inorcilicnt  throuoh  cotton, 
which  is  then  packed  in  a  percolator,  and  the  water  to  the  rc(piired 
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amount  is  then  passed  through  it ;  the  alternative  process  of  distillation 
of  the  last  Pharmacopoeia  has  also  been  discarded. 

The  experience  and  observation  of  the  editor  leads  him  to  regret  these 
changes ;  nor  has  he  yet  convei'sed  with  any  who  feel  a.s  \\ell  satisfied  with 
tlie  results  of  the  new  process  as  they  were  with  those  of  tlie  discarded  ones. 

A  very  easy  process,  and  one  that  affords  excellent  results,  is  as 
follows:  The  requisite  quantity  of  oil  is  placed  in  a  clean  tin  can, 
shaken  around  it,  and  the  proper  quantity  of  water  boiling  hot  poured 
into  the  can ;  this  is  then  securely  corked,  and  the  whole  is  shaken 
strongly  at  intervals  until  it  cools,  when  it  is  filtered  off. 

A  better  result  is  often  obtained  by  mixing  the  fresh  herb  with  a 
quantity  of  water  in  an  apparatus  for  distillation,  and  allowing  them  to 
remain  in  contact  until  the  water  has,  to  a  certiiin  extent,  dissolved  out 
the  essential  oil,  extractive  matter,  coloring  principle,  etc.,  and  then,  by 
the  application  of  heat,  volatilizing  the  water  and  the  essential  oil,  and 
collecting  them  in  a  refrigerated  receiver.  If  the  oil  is  in  excess,  it  will 
be  found,  on  standing,  to  collect  on  the  surface  of  the  liquid  in  the 
receiver;  but  a  certain  amount  is  retained  in  solution  by  the  water, 
imparting  to  it  the  fragrance  peculiar  to  the  herb  employed.  There  are 
undoubtedly  other  volatile  principles  present  in  odorous  plants  besides 
the  essential  oils,  for  without  exception  medicated  waters  prepared 
directly  from  the  plant  by  distillation,  possess  milder  and  more  pleasant 
properties  than  when  prepared  from  the  corresponding  essential  oils. 

When  distilled  in  tin  condensers,  these  preparations  are  contaminated 
with  small  portions  of  the  metal,  which  they  deposit  by  age.  (See 
chapters  on  Distillation  and  on  Essential  or  Volatile  Oils.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient ;  but  Avhere  the  one  required  is 
not  at  hand,  it  may  generally  be  substituted  by  dropping  the  essential 
oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  containing  gum,  upon 
the  powdered  gum,  and  triturating  with  a  sufficient  quantity  of  water. 
The  proportion  of  the  oil  used,  as  shown  in  the  table,  is  in  all  cases, 
excepting  that  of  the  bitter  almond  w^ater  and  creasote  water,  1  minim 
(frequently  rejilaced  by  2  drops)  of  the  oil  to  1  fluidounce  of  the  liquid. 

AqvJE. 

(UnofBcinal  in  italics.) 

1st  Class. — 3Iade  by  imhuing  cotton  v;ith  the  medicinal  ingredient  (ex- 
cept Aqua  Acidi  Carbolici  and  AquaCreasoti)  and  percolating  with  water. 


Name. 

Proportion. 

Uses  and  doses. 

Aqua  acidi  carbolici 
Aqua  amygdalfe  amarae 
Aqua  anisi 
Aqua  camphora 
Aqua  chlori 
Aqua  cinnamomi 
Aqua  creasoti 
Aqua  ffcniculi 
Aqua  menthffi  piperita 
Aqua  nienthse  viridis' 

f^x  glycerite  of  carbolic  acid  in  Oj 
Oil  1  part  to  make  1000  of  water 
Oil  2  parts  to  make  1000  of  water 
Camphor8  partstomake  1000  of  water 
.4  per  cent,  chlorine 
2  parts  oil  to  make  1000  of  water 

1  part  creasote  to  make  100  of  water 

2  parts  oil  to  make  1000  of  water 
2  parts  oil  to  make  1000  of  water 
2  parts  oil  to  make  1000  of  water 

Antiseptic. 

Nervous  sedative,  .5ss. 
A  romat  ic  adj  u  vant,  f  fj . 
Variously  used,  f^^ss. 

Aromatic  adjuvant. 
Antiseptic. 
Aromatic  adjuvant. 
Aromatic  adjuvant. 
Aromatic  adjuvant. 
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2d  Class. — liy  J ii^iUlntion  from  the  Drug. 


Name. 

Proportion. 

Uses  and  doses. 

Aqua  anrnntii  florum 

40  parts  fresh   flowers  to  make 
100  water 

Sedative  adjuvant,  f,568. 

Aqiui  anisi 

zx  to  Cont,'.  i.j  <listil.  ('on;^-  •• 

1 
_.    1 

Aqua  ciimatnomi 

^xviij  to  Cont,'.  ij  distil.  Cong.  i. 

Adjuvant  sweet  taste,  5i.  | 

Aqua  firiiirttli 

^xviij  to  Conj;.  ij  distil.  Vow^.  i. 

Adjuvant  sweet  ta.ste,  X]. 

Aqua  ment/ue  piperitce 

,:^xviii  to  Cong,  ij  distil.  Cong.  i. 

Elegant  earniinative,  ^j. 

Aqua  metilhic  viridis 
Aqua  rosie 

.^xviij  to  (Aing.  ij  distil.  Cong.  i. 

Elegant  carminative,  3J. 

40  parts  tresh   flowers  to  make 

Vehicle. 

100  water 

WoKKTXG  Formula  from  the  U.  S.  Pharmacopceia. 
Aqua  Amygdalce  Amarce,  U.  S.  P.     {Bitter  Almond  Wata\) 


Oil  of  hitter  almonds,  one  part  .... 

Distilled  water,  nine  luindred  and  ninety-nine  parts 

To  make  one  thousand  parts      .... 


999 
1000 


Dis.solvc  the  oil  iu  the  distilled  water,  and  filter  through  a  well-wetted 
filter. 


Aqua  Anlsi,  U.  S.  P.     (Anise  WcUe)-.) 


Oil  of  anise,  two  parts 

Cotton,  fotir  parts        .        .        . 

Distilled  water,  a  sufficient  qu£tntity 

To  make  one  thousand  parts 


2 
4 


1000 


Add  the  oil  to  the  cotton,  in  small  ])ortions  at  a  time,  distributing  it 
thoroughly  by  picking  the  cotton  apart  after  each  addition  ;  then  pack 
tightly  in  a  conical  ju'rcolator,  and  gradually  pour  on  distilled  water, 
until  lOUO  part.s  ot"  percolate  are  obtained. 


Aqua  Aurantii  Florum,  U.  S.  P.     [Orange- Flower  Water.) 


Keecnt  orange  flowers,  forty  parts 
Water,  two  hundred  parts 

To  make  one  hundred  parts 


40 
200 

100 


Mix  them,  and,  liy  means  of  steam,  distil  100  parts.  Keep  the  pro- 
duct in  W(l]-s(<»j)|)c(l  bottles,  excluded  from  liglit. 

OraMge-liowcr  water  should  remain  iniailectcd  by  hydro.«id])hin'ic  acid 
or  sulphide  of  anuuonium  (metallic  impurities),  and  should  not  be 
nnicilaginous. 

When  it  is  desirable  to  kcej)  the  orange  flowers  for  some  time  Ix'fore 
distilling,  they  may  be  preserved  by  being  well  mixed  with  half  their 
weight  of  chloride  of  sodium. 
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Aqua  Camj)horce,  U.  S.  P.     [Camphor  Water.) 

Camphor,  eight  parts 8 

Alcohol 

Cotton,  each,  sixteen  parts .  16 

Distilled  water,  a  sufScient  quantity 


To  make  one  thousand  parts    ......        1000 

Dissolve  the  camphor  in  tlie  alcohol,  and  add  the  solution  to  the  cotton, 
in  small  portions  at  a  time,  distributing  it  thoroughly  by  picking  the 
cotton  apart  after  each  addition.  Expose  the  cotton  to  the  air  until  the 
alcohol  has  nearly  evaporated  ;  then  pack  it  firmly  in  a  conical  percolator, 
and  gradually  pour  on  distilled  water,  until  1000  parts  of  percolate  are 
obtained. 

Aqua  Chlori,  U.  S.  P.     [Chlorine  Water.) 

{Aqua  Chlorinii,  Pharm.,  1870.) 

An  aqueous  solution  of  chlorine  [CI  =  35.4],  containing  at  least  0.4 
per  cent,  of  the  gas. 

Black  oxide  of  manganese,  ten  parts 10 

Hydrochloric  acid,  forty  parts 40 

Water,  seventy-five  parts 75 

Distilled  water,  four  hundred  parts 400 

Introduce  the  oxide  into  a  flask,  add  the  acid  previously  diluted  with 
25  parts  of  water,  and  apply  a  gentle  heat.  Conduct  the  generated 
chlorine  by  suitable  tubes  through  the  remainder  of  the  water  contained 
in  a  small  wash-bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of 
1000  parts,  into  which  the  distilled  water  has  been  introduced,  the  neck  of 
which  is  loosely  stopped  with  cotton,  and  which  is  to  be  kept,  duriug.the 
operation,  at  a  temperature  of  about  10°  C.  (50^^  F.).  When  tlie  air  has 
been  entirely  displaced  by  the  gas,  disconnect  the  bottle  from  the  appa- 
ratus, and,  having  inserted  the  stopper,  agitate  the  contents,  loosening 
the  stopper  from  time  to  time,  until  the  gas  ceases  to  be  absorbed.  If 
necessary,  reconnect  the  bottle  with  the  apparatus,  and  continue  passing 
the  gas  and  agitating,  until  the  distilled  water  is  saturated.  Finally, 
pour  the  chlorine  water  into  dark  amber-colored,  glass-stoppered  bottles, 
which  must  be  completely  filled  therewith,  and  keep  them  in  a  dark  and 
cool  place. 

A  greenish-yellow,  clear  liquid,  having  the  suffocating  odor  and  dis- 
agreeable taste  of  chlorine,  and  leaving  no  residue  on  evaporation.  It 
instantly  decolorizes  dilute  solutions  of  litmus  and  indigo.  When  shaken 
with  an  excess  of  mercury  until  the  odor  of  chlorine  has  disajipeared, 
the  remaining  liquid  should  be  at  most  but  faintly  acid  (limit  of  hydro- 
chloric acid). 

On  mixing  35.4  gm.  of  chlorine  water  with  a  solution  of  0.9  gm.  of 
iodide  of  potassium  in  20  gm.  of  water,  the  resulting  deep-red  liquid 
should  require  for  complete  discoloration  at  least  40  c.c.  of  the  volu- 
metric solution  of  hyposuljjhite  of  sodium  (corresponding  to  at  least 
0.4  per  cent,  of  chlorine). 
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Aqua  Cinnamoijii,  U.  8.  1*.     (Lhinamon  Water.) 

Oil  of  cinnamon,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sutHeient  quantity 

To  make  one  thousand  parts llXX) 

Proceed  as  for  at|iui  aiiisi. 

Aqua  Creasoti,  U.  S.  P.     {Cirasote  Water.) 

Creasote,  one  part 1 

Distilled  water,  ninety-nine  parts 99 

To  make  one  hundred  parts 100 

Agitate  tlio  rrea'=!ote  with  the  distilled  water  uutil  it  is  dissolved  ;  then 
filter  throuuh  a  well-wettetl  filter. 


v^ 


Aqua  DestiUata,  U.  S.  P.     {Distilled  Water.     HjO  =  18.) 

Water,  one  thousand  parts 1000 

To  make  eight  hundred  parts 800 

Siil)jo('t  tho  water  to  distillation  in  a  snital)lc  apjiaratiis  provided  with 
a  block-till  (»r  glass  condenser.  Collect  the  first  oU  })arts  separately,  and 
throw  them  away.  Then  collect  800  parts  and  preserve  them  in  glass- 
stoj)pered  bottles. 

A  colorless,  lini])id  liquid,  without  odor  or  taste,  and  of  a  neutral 
reaction.  On  evaporating  1  liter  of  distilled  water,  no  fixed  residue 
f?h<»uld  remain. 

The  trans})arency  or  color  of  distilled  water  should  not  be  effected 
by  hydro-sul|)huric  acid  or  sulphide  of  ammonium  (absence  of  metals), 
by  test-solutions  of  chloride  of  barium  (sulphate),  nitrate  of  silver 
(chlt)ride),  oxalate  of  annnonium  (calcium),  or  mercuric  chloride,  with 
or  without  the  subsequent  addition  of  carbonate  of  potassium  (ammonia 
and  ammonium  sidts).  On  raising  100  c.c.  of  distilled  water  acidulat<Kl 
with  10  c.c.  of  diiutecl  sulphuric  acid,  to  boiling,  and  adding  enough  of 
a  dilute  solution  of  permanganate  of  ])otassium  (1  in  lOO(J)  to  iin])art 
to  the  liquid  a  decided  rose-red  color,  this  tint  should  not  be  entirely 
destroyed  by  boiling  for  5  minutes,  nor  by  subsecjuently  setting  the 
vessel  aside,  well-covered,  for  10  hours  (absence  of  organic  or  other 
oxidizable  niattei's). 

Aqua  Funiculi,  U.  S.  P.     (Fennel  Water.) 

Oil  of  fennel,  two  parts 2 

('otton,  four  parts 4 

Distilled  water,  a  sufTicient  quantity 

To  make  one  thousand  parts 1000 

Proceetl  as  for  aqua  anlsi. 


REMARKS    ON    SECOND    CLASS.  651 

Aqua  MenthcB  Pipeintce,  U.  S.  P.    {Peppermint  Watei\) 

Oil  of  peppermint,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Proceed  as  for  aqua  anisi. 

Aqua  3IenthxB  Viridis,  U.  S.  P.     {Spearmint  Water.) 

Oil  of  spearmint,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Proceed  as  for  aqua  anisi. 

Aqua  Rosce,  U.  S.  P.     {Rose  Water?) 

Recent  pale  rose,  forty  parts 40 

Water,  two  hundred  parts 200 

To  make  one  hundred  parts 100 

Mix  them,  and,  by  means  of  steam,  distil  100  parts. 

When  it  is  desirable  to  keep  the  pale  rose  for  some  time  before 
distilling,  it  may  be  preserved  by  being  Avell  mixed  with  half  its 
weight  of  chloride  of  sodium. 

That  many  will  still  prepare  the  medicated  waters  by  the  process  of 
the  Pharmacopoeia  of  1870  is  almost  certain,  and  when  it  is  desirable 
to  ascertain  if  this  is  the  fact,  it  can  be  done  by  the  following  simple 
tests :  A  small  portion  of  calomel  triturated  with  the  water  in  question. 
If  made  with  carbonate  of  magnesium,  a  portion  of  the  calomel  is 
reduced  to  black  oxide,  showing  Avith  the  calomel  a  brownish  color;  no 
such  change  takes  place  with  distilled  waters. 

REMARKS    ON   SECOND   CLASS. 

(See  chapter  on  Distillation.) 

Rose-water  is  very-  much  employed  in  prescription  for  the  preparation 
of  solutions  of  nitrate  of  silver,  as  a  substitute  for  distilled  water.  It 
should  be  remembered,  however,  that  it  is  not  as  desirable  a  solvent  for 
the  silver  salt  as  pure  distilled  water.  This  practice  may  have  arisen 
from  the  comparative  scarcity  of  distilled  water  in  former  times,  while 
distilled  rose-water  was  easily  obtained.  It  is  liable  to  undergo  a  change, 
depositing  a  sediment,  and  becoming  quite  sour  if  long  kept,  especially 
in  warm  weather.  On  this  account,  and  in  consequence  of  the  greater 
facility-  and  cheapness  of  the  process,  some  pharmacists  make  rose-water 
in  the  same  way  as  the  other  medicated  watere,  by  triturating  the  oil  or 
attar  of  rose  with  magnesia,  and  then  with  water,  and  afterwards  filtering. 
The  proportions  usually  employed  are  4  drops  of  the  oil  to  1  pint  of 
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wulor ;  wIr'II  in;uU'  in  tliis  way,  liowcvcr,  it  is  not  so  well  adapted  to 
the  iises  above  mentioned,  th(iu<2;h  suitable  lor  Havoring  pa^stiy. 

The  P/)rt/-»i«coyjfp/a  dirtvts  that -1(»  <'tiii(rs  recent  pale  rose  and  200 
ounces  of  water  he  mixed,  and  100  ounces  he  distilled  off. 

It  is  important  in  making  it  hy  this  })rocess  to  guard  against  con- 
founding the  genuine  attar  of  rose  with  oil  of  rcxsc  geranium,  and  other 
suhstitutos. 

The  most  conspicuous  instance  of  the  su]>eriority  of  distilled  over 
ordinary  tritiu'ated  medicated  waters,  is  furnished  by  cinnamon-water, 
which,  when  made  bv  distilling  iVom  Chinese  or  Ceylon  cinnamon,  pos- 
sesses a  decidedly  sweet  taste,  while  that  from  the  volatile  oil  is  more 
])ungcnt,  and  destitute  of  sweetness  to  the  palate. 

The  DhiUled  Water  of  Elder  Flowers  is  a  very  delicate  vehicle  for 
saline  substances  in  solution  for  colli/ria.  It  is  nuich  used  in  Kurope, 
but  is  seldom  kept  by  om'  })harmacists,  rose-water  being  used  for  the 
same  purpose. 

Orant/cflower  Water. — A  well-known  and  delightful  perfume,  im- 
ported from  France  and  Italy,  and  obtained  by  distillation  from  the 
flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agreeable  of 
flavors  for  medicinal  preparations,  though,  until  recently,  confined  almost 
entirely  to  the  pnrjwses  of  the  perfumer.  This  is  sometimes  imitated 
l)v  dissolving  the  oil  of  neroli  of  connnerce  in  water,  which  furnishes  a 
poor  substitute  for  the  true  article.  According  to  Golby,  this  so])histi- 
cation  may  be  detected  by  the  distilled  water  of  orange-flower  proilucing 
a  rose  color  on  the  addition  of  1  part  of  sulphuric  and  2  nitric  acid  to 
^^  of  water.  Its  sedative  effects,  which  are  not  generally  known  in  this 
country,  and  not  noticed  in  our  works  on  materia  medica,  a<lapt  it 
especially  to  use  in  nervous  affections.  In  doses  of  a  tablespoonful  it  is 
found  to  allay  nervoas  irritability  and  produce  refreshing  sleep.  The 
same  proportions  and  method  are  directed  for  this  preparation  as  for 
rose-water. 

Peach  Water,  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made  by 
a  similar  process  from  the  leaves  of  the  Persica  Vulgaris  s.  Amygdalis 
Persica.  It  is  generally  supei'seded,  though  not  without  disiidvantage, 
by  the  oflicinal  aqua  amygdahc  amarce. 

Chernj-laurcl  W(der,  officinal  in  some  of  the  European  Pharma- 
copcpias,  is  directed  to  be  made  by  distilling  1  lb.  of  fresh-bruised  K'avcs 
of  cherry-lam-el  with  water  till  1  ])int  (Imperial  measure)  of  the  distilled 
water  is  obtained.  To  this  the  Edinburgh  College  directs  the  addition 
of  an  ounce  of  comp.  sj)t.  of  lavender,  to  distinguish  it  in  color  from 
common  water.  This  preparation  is  recently  nmch  prescribed,  in  doses 
of  30  minims  to  1  fluidrachm,  as  a  sedative  narcotic.  It  contains  a 
varying  proportion  of  hydrocyanic  acid,  and  deteriorates  very  much  by 
kce|)ing.  The  custom  of  substituting  for  this  ])r(^paration  the  officinal 
Mater  of  bitter  almonds  is  most  unwai'rantabic,  as  th(>  difference  in  com- 
position and  stnMigth  might  lead  to  great  inconvenience  and  disaj)point- 
ment.  The  mode  of  distiniruisliin<r  them  recommended  is  to  add 
ammonia,  which  in  bitter  almond  water  produces  a  dense  milkiness, 
while  in  cherry-laurel  watei'  it  pi'oduces,  after  a  time,  oidv  a  slight 
turbitlity.    In  view  of  the  impossibility  of  obtiiining  cherry-laurel  water 
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fresh  and  reliaV)le,  I  have  a(h)ptecl  the  following  recipe  for  its  artificial 
preparation,  suggested  by  W.  H.  Pile : — 

Take  of  Diluted  hydrocyanic  acid,  U.  S.  P.     .        .        •  f3j- 

E:?.s.  oil  of  bitter  almonds ^iij. 

Alcohol fSiij. 

Water f5iiss.— M. 

The  distilled  water  of  icild-cherry  tree  leaves  has  been  recommended 
as  a  substitute  for  cherr>-laurel  water,  and  if  found  by  experience  to 
correspond  in  its  properties  with  the  imported  article,  might  be  well 
substituted  for  it  in  .the  United  States,  where  this  tree  Ls  indigenous  and 
generally  diffused. 

Under  the  name  of  Aqua  Tilice  a  distilled  water  Ls  used  in  Europe, 
obtained  from  the  flowei-s  and  bracts  of  Tilia  Europea,  and  considerably 
used  as  an  adjuvant,  mostly  in  diuretic  and  diaphoretic  mixtures.  The 
tree  beino;  naturalized  in  the  United  States,  it  would  be  easv  to  render 
it,  and  probably  our  native  linden,  useful  in  this  form. 

All  the  watei-s  directed  to  be  made  by  tritui-atiug  their  respective  oils 
with  carbonate  of  magnesium  and  water  are  directed  by  an  alternative 
process  to  be  prepared  by  distillation  from  the  respective  drugs,  using, 
in  ever}^  case  but  one,  18  troy  ounces  of  the  drug,  16  pints  of  water,  and 
distilling  8  pints.  The  exception  is  that  of  anise  water,  where  10  troy- 
ounces  are  iLsed  to  the  same  quantit}'  of  menstruum,  and  8  pints  of 
distillate  are  to  be  obtained. 


CHAPTER    III. 

INFUSIONS  AND  DECOCTIONS. 

THERE  is  a  well  recognized  difference  between  the  solutions  treated 
of  in  the  t^vo  last  chapters,  most  of  them  effected  by  chemical 
})roceases,  by  simple  contact  of"  soluble  materials  with  their  approj^riate 
solvents,  and  those  now  to  be  brought  into  view. 

Organized  vegetable  structures,  plants,  and  parts  of  plants,  composed 
of  proximate  principles  of  varying  solubility,  some  of  which  it  is  desir- 
able to  secure  in  the  solutions  formed,  while  others  are  to  be  rejected, 
recjuire  different  and  less  ready  modes  of  treatment. 

As  in  the  previous  instances  the  reduction  of  the  material  to  a  more 
or  less  fine  condition  is  the  first  step  toward  its  preparation  in  a  liquid 
form  ;  after  this  the  liquid,  Avhich  in  this  case  is  called  the  menstruum,  is 
to  l)e  brought  into  favorable  contact  with  it. 

AVhen  the  quantity  of  the  medical  agent  is  small  in  comparison  with 
the  menstruum,  as  in  most  of  the  infusions,  and  where  rajjidity  is  not 
an  object,  the  process  of  maceration  is  chiefly  resorted  to. 

This  is  accomplished  in  a  covered  queensware  vessel,  a  common  pitcher 
or  bowl,  for  instance,  or  sometimes  in  a  tin-cup  or  measure,  care  being 
taken,  in  the  case  of  astringent  infusions,  to  avoid  the  use  of  a  defective 
tin  or  an  iron  vessel.     Maceration  consists  in  pouring  the  liquid  upon 
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t\\o  iiUHliciiial  suhstanco  previou^^ly  bnil^ctl  or  coursoly  powdered,  and 
allowing  it  to  stantl  for  a  greater  or  lesji  period  of  time  aeeording  to  cir- 

euinstaiiees.  The  longest  periotl  di- 
reeted  in  the  Pliaruiaroptria  for  infu- 
sions is  2-4  houi*s,  as  in  the  rase  of  in- 
i'usion  of  tar;  the  sliortest,  10  minutes, 
as  in  the  case  of  infusion  of  chamo- 
mile. In  prepai'ing  tinctures,  wines, 
vinegars,  etc.,  7  or  11  days  are  gcner- 
L  1 1  ,         .  i  ,  .  ,  ally  preserii)ed. 

f^  ^  Infusions  are  conveniently  preparctl 

in  a  vessel  made  for  the  j)urpose  (Fig. 
209),  called  Alsop's  infusion  nuig, 
which  contains  a  perforated  diaphragm, 
h,  near  the  top,  on  which  the  substance 
to  be  macerated  is  placed  ;  the  liquid 
is  introduced  so  as  barely  to  cover 
this,  reaching,  perhaps,  to  the  line,  r;  a 
circulation  is  thus  induced  antl  contin- 
ual in  the  liquid,  by  which  t\\Q  least 
impregnated  portions  are  brought  con- 
stantly in  contact  witli  the  drug,  and 
the  most  completely  saturated  portion, 
by  greater  specific  gravity,  sinks  to  the  bottom. 

Squire's  infusion  pot  is  an  improvement  on  Alsop's;  it  is  a  neat 
])harmaceutical  implement  adapted  to  making  the  galenical  licpiid  ])rep- 
arations  generally.  In  Fig.  210,  we  have  a  section,  i^and  1),  being  two 
cup-shaped    perforated  diaphragms,  either  of  which  may  be    used    at 


Section  of  Alsop's  infusion  mug. 


Fig.  210. 


Section  of  Squire's  infusion  pot. 


ploa'^iiro.  The  vessel  must  be  of  such  capacity  that  tlie  substance  placed 
on  the  diaphragm  shall  be  under  the  surface  of  the  liquid  when  properly 
filled.  A  mmlification  of  this  is  used  in  some  large  establishments  for 
the  preparation  of  tinctures ;  it  has  many  advantages  over  ordinary 
a])paratus  for  maceration,  and  is  not  unlike  displacement  in  the  beauty 
and  efficiency  of  the  prepai'ation  made  in  it. 
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In  preparing  large  quantities  of  tinctures  or  infusions  by  maceration, 
there  is  considerable  loss  of  the  saturated  liquid  unless  a  suitable  press 
is  used  to  obtain  the  last  portions. 

Digestion  diifers  from  maceration  in  being  confined  to  elevated  tem- 
peratures, yet  below  the  boiling  point  of  the  menstruum  ;  as  the  term 
is  generally  employed,  it  means  maceration,  with  continued  ap})lication 
of  heat,  and  is  nearly  synonymous  with  "  simmering." 

The  term  infusion  includes  both  maceration  in  its  more  limited  sense 
and  digestion.  It  is  often  api)lied  to  the  ordinary  mode  of  making 
infusions,  which  is  to  pour  the  hot  liquid  on  the  bruised  drug,  and  allow 
it  to  remain  until  cool.  In  a  recipe  worded  with  due  regard  to  accuracy, 
if  we  are  directed  to  macerate  for  any  given  time,  we  infer  that  co/d 
infusion  is  intended ;  if  to  digest,  we  understand  that  hot  infusion  is 
desired. 

In  making  tinctures,  digestion,  though  seldom  directed,  is  often  very 
useful,  particularly  where  rapidity  is  an  object,  and  where  we  wish  to 
form  a  very  concentrated  preparation.  These  and  infusions  should  be 
strained  while  hot,  and  dispensed  together  with  the  precipitate  formed 
on  cooling,  which  is  a  sparingly  soluble  compound  frequently  containing 
their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that  hot 
water  has  the  property  of  dissolving  the  starch,  and  cold  water  the 
vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive,  and 
other  principles  liable  to  fermentation ;  the  absence  of  any  antiseptic  in 
infusions  and  decoctions  renders  them  extremely  prone  to  undergo  change 
on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a  longer 
period  than  a  day  or  two,  they  should  be  bottled  while  hot,  the  bottle 
being  filled  completely  and  corked  tightly,  so  as  to  exclude  the  air,  and 
then  set  aside  in  a  cold  place  in  an  inverted  position.  The  addition  of 
1^  to  ^  quantity  of  alcohol,  or  of  some  tincture  not  interfering  with  the 
medical  properties  of  the  infusion,  is  recommended  where  not  objection- 
able. The  officinal  compound  infusion  of  gentian  and  infusion  of  digi- 
talis are  rendered  permanent  preparations  by  this  means.  The  infusion 
of  wild-cherry  bark  will  keep  for  some  days  without  any  addition,  owing 
to  the  antiseptic  influence  of  hydrocyanic  acid  which  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or  dis- 
solved in  infusions,  being  incompatible  with  one  or  more  of  the  proxi- 
mate principles  usually  present  in  them :  Tartrate  of  antimony  and 
potassium,  corrosive  chloride  of  mercur}'-,  nitrate  of  silver,  acetate  and 
subacetate  of  lead ;  in  some  cases,  the  alkalies,  lime-water,  and  tincture 
of  galls,  and,  in  the  instance  of  astringent  infusions,  the  salts  of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong  alcohol, 
a  resinous  precipitate  is  deposited  from  the  tincture,  and  the  mixture,  if 
strained,  loses  much  of  its  activity ;  the  same  is  the  fact,  to  a  less  ex- 
tent, with  many  of  the  tinctures  made  with  diluted  alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared,  become 
turbid  soon  after  by  the  deposition  of  vegetable  albumen,  apotheme,  and 
other  insoluble  principles ;  these  precipitates  are  likely  to  carry  down 
with  them  a  portion  of  the  active  ingredients.     The  infusions  of  cin- 
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cliona  prepared  In-  inaeeratioii  with  hot  water  do  not  become  clear,  even 
by  fihnitioii  throujih  ])aper. 

Infusions  made  hy  maceration  may  fr(H|nently  be  ]>oured  off  clear 
from  the  vessel  in  wliich  they  were  jtrcpai'cd,  Icaviiii;  the  dre<rs  in  tiic 
l)ott<>m  ;  this,  however,  is  always  attended  w  iili  the  loss  of  the  last  por- 
tion of  the  licjnid  ;  they  may  be  strained  thron<z:h  a  muslin  or  flannel 
strainer,  and,  liy  usinj;  a  little  force  in  expressin«»;  the  drei::s,  very  nearly 
the  whole  j)oiiion  of  li(|uid  may  bo  obtained,  or  this  may  be  done  more 
sjitist'actorily,  by  displacement,  in  fdterintr  them. 

This  ehiss  of  medicinal  prej)arations  is  one  of  the  least  ele(j;;uit  in  use, 
and  is  maiidy  confined,  in  the  United  States,  to  domestic  practice.  Kven 
when  ])rescribed  by  j)hysicians,  tlie  infusions  are  f^enerally  made  by  the 
nui*se  or  attendant  upon  the  sick,  rather  than  l)y  the  pliarma<'ist.  The 
infusions  of  cinchona  bark,  infusion  of  dii;itabs,  comjxiund  inl'usion  of 
gentian,  and  compound  infusion  of  roses,  form  the  chief  exceptions  to  this. 

Tlie  process  of  percolation,  treated  of  in  a  ])revious  chapter,  is  a])]tlie<l 
with  Lcreat  advantai^e  to  some  of  these  prej)arations,  and,  in  a  majority 
of  caxes,  the  substitution  of  cold  water  for  hot,  and  of  percolation  for 
maceration  or  digestion,  is  found  to  produce  a  more  elegant  and  equally 
efficient  infusion,  and  one  which,  from  containing  less  coloring  matter, 
fecula,  resinous,  and  other  inert  principles,  keeps  better,  antl  is  more 
acceptable  to  the  stomach. 

\\  hen  an  infusion  is  intended  as  an  emetic  draught,  or  to  promote  the 
operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually  given  while  hot, 
and,  of  course,  to  all  such  cases  the  above  remark  does  not  apjjly.  Nor 
is  it  ('((ually  aj)])licable  to  the  demulcent  infusions  of  flaxseed  and  buehu, 
although  the  former  may  be  made  very  well  with  cold  water,  and  is 
then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f.^ij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna,  com- 
j)ound  infusion  of  flaxseed,  and  others,  in  which  a  much  larger  quantity 
J  nay  i^e  taken  at  a  draught. 

There  are  two  of  the  officinal  infusions  which  it  would  be  improper 
to  give  in  the  above  general  dose ;  these  are  infusion  of  (Jif/lfalis  and 
infusion  of  capsicum,  the  doses  of  wiiich  are  specially,  stated  in  the 
syllabus. 

Th(!  Pharmacopoeia  of  1880  has  dismissed  all  but  3  of  the  infusions 
that  were  officinal  in  the  last  edition,  and  has  added  2,  viz.,  infusuni 
brayera  and  infusum  seima?  compositum,  which  have  never  been  recog- 
nized by  our  Pharmacopoeia,  although  the  latter  has  been  in  use  for 
many  years  in  JOnglaud. 

The  following  general  statement  precedes  the  formulas  for  the  infu- 
sions, and  a  type  is  given  as  guide  when  the  strength  is  not  indicated. 

An  ordinary  infusion,  the  strength  of  which  is  not  directed  by  the 
PJiarmacopceia,  shall  be  prepared  by  the  following  formula: 

Take  of  the  substance,  coarsely  comminuted      10  parts. 

Boiling  water 100  parts. 

Water A  sufficient  quantity. 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover,  pour 
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upon  it  the  boiling  water,  cover  the  vessel  tightly,  and  let  it  stand  2 
hours.  Then  strain,  and  pass  enough  water  through  the  strainer  to 
make  the  infusion  weigh  1(J0  parts. 

Caution. — The  strength  of  infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

Syllabus  of  Ixfusions. 

Infusa,  U.  S.  P. 

Infiisum  brayene,  6  parts  to  100  parts,  f^viij. 

Infusum  cinchonae,  HjSO^,  6  parts  to  100  parts,  f^ij. 

Infiisum  digitalis,  3  parts  to  200  parts,  ff  ss. 

Infusum  pruni  Virginianse,  4  parts  to  100  parts,  f5ij  to  f5iij. 

Infusum  sennse  compositum,  6  paits  to  100  parts,  3ij  to  ^iij. 

As  illustrations  of  the  mode  of  preparing  the  foregoing  infusions, 
the  following  officinal  forms  are  selected : — 

Infusum  Brayerm,  U.  S.  P.     {Infusion  of  Brayera.) 

Brayera,  in  Xo.  20  po^Yder,  six  parts 6 

BoiUng  water,  one  hundred  parts 100 

Pour  the  boiling  water  upon  the  brayera,  and  let  it  macerate  in  a 
covered  vessel  until  cool. 

The  infusion  should  be  dispensed  without  straming. 

Infusum  C'inchoncE,  U.  S.  P.     [Infusion  of  Cinchona.) 

Cinchona,  in  Xo.  40  powder,  six  parts 6 

Aromatic  sulphuric  acid,  one  part 1 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  acid  with  50  parts  of  water,  and  moisten  the  powder  with 
3  parts  of  the  mixture ;  pack  it  firmly  in  a  conical  glass  percolator, 
and  gradually  pour  upon  it,  first,  the  remainder  of  the  mixture,  and 
aftersvard,  water,  until  the  infusion  weighs  1 00  parts. 

When  no  variety  of  cinchona  is  specified  by  the  physician  directing 
this  infusion,  use  vellow  cinchona. 

Infusum  Digitalis,  U.  S.  P.     {Infusion  of  Digitalis.) 

Digitalis,  in  Xo.  20  powder,  three  parts 3 

Cinnamon,  in  Xo.  20  powder,  three  parts 3 

Boiling  water,  one  hundred  and  eighty-five  parts       .        .        .  185 

Alcohol,  fifteen  parts 15 

Water,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Pour  the  boiling  water  upon  the  mixed  powders,  and  macerate  for 
two  hours  in  a  covered  vessel.  Then  strain,  add  the  alcohol,  and  pass 
enough  water  through  the  strainer  to  make  the  infusion  Meigh  200 
parts. 

42 
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Infu^'um  Pnini  Mrr/iniancp,  U.  S.  P.     {I)ifui<ion  of  Wild  Cherry.) 

Willi  cherry,  in  No.  40  powder,  four  ])art« 4 

AV liter,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  tlic  powder  with  (>  ]);u"ts  of  AViiter,  and  macerate  i'or  one 
hour;  then  pack  it  firmly  in  a  conical  jrlass  percolator,  aud  gradually 
pour  water  upon  it  until  the  infusion  weighs  lUO  parts. 

In/mum  Sennce  Comj)ositum,  U.  S.  P.     (Comj^ound  Infusion  of  Senna.) 

{Black  Draiujht.) 

Senna,  six  parts .  6 

Manna,  twelve  parts 12 

Sulphate  of  magnesium,  twelve  parts 12 

Fennel,  bruised,  two  parts 2 

Boiling  water,  one  hundred  partd 100 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Pour  the  boiling  water  in)on  the  solid  ingredients  and  macerate  in  a 
covered  vessel  until  cool.  Then  strain,  and  add  enough  water  through 
the  strainer  to  make  the  infusion  weigh  100  parts. 

Unofficinal. 

Infiisum  RoscE  Compositum. 

Take  of  Red  rose i  troyounce. 

Diluted  sulpliuric  acid       ....        3  fluidrachms. 
Sugar,  in  coarse  powtler     .        .         .        .1^  troyounce. 
Boiling  water 2J  pints. 

Pour  the  water  upon  the  rose  in  a  covered  gla.ss  or  porcelain  vessel ; 
then  add  the  acid,  and  macerate  for  half  an  hour.  La.stly,  strain  the 
liquid,  and  in  it  dissolve  the  sugar. 

(Jomponnd  infusion  of  rose  is  said  to  be  an  excellent  addition  to  ■ 
Epsom  salts  in  solution  for  overcoming  its  bitterness.  It  is  fre([uently  I 
used  as  a  plea.sant,  slightly  astringent  flavoring  to  gargles,  mouth  | 
wa.shes,  etc.    . 

Infiisum  Gentiance  Compositum. 

Take  of  Gentian,  in  moderately  coarse  powder       .        .        J  troyounce. 
Bitter  orange  peel,  in  moderately  coarse  powder. 
Coriander,  in  moderately  coarse  powder,  each  .      60  grains. 

Alcohol 2  tluidounces. 

Water A  sufficient  quantity. 

Mix  the  alcohol  with  14  fluidounccs  of  water,  and,  having  moistened 
the  mixed  powders  with  3  fluidrachms  of  the  menstruum,  jiack  them 
iinnly  in  a  conical  j)ercolator,  and  gradually  pour  upon  them,  first,  the 
remainder  of  the  menstruum,  and  afterwards  water,  until  the  filtered 
Ii(|Uor  measures  a  i)int. 
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For  some  reason  unknown  to  us  this  useful  preparation  has  been 
omitted  in  the  Pharmacopceia  of  1880.  There  is  no  infusion  that  the 
physicians  in  this  locality  prescribe  more  than  this.  Owing  to  the  weak 
alcoholic  menstruum  a  precipitate  is  apt  to  form  after  standing  a  few 
days.  A  commendable  practice  has  existed  among  our  best  pharmacists 
the  last  few  years  of  making  a  stock  preparation  of  just  four  times  the 
strength  of  the  infusion,  using  dilute  alcohol  as  a  menstruum.  When 
used  1  part  is  diluted  with  3  of  water. 

Infusum  Picis  Liquidce.     [Tar  water.) 

Take  of  Tar        .         .        .        .        1  pint. 
Water   .        .        .        .        4  pints. 

Mix  them,  and  shake  the  mixture  frequently  during  24  hours.  Then 
pour  off  the  infusion,  and  filter  through  paper. 

This  was  a  new  officinal  in  the  edition  of  the  Pharmaeoj)opia  for 
1860,  being  placed  under  a  different  head  from  that  to  which  common 
consent  has  heretofore  assigned  it.  It  is  a  aseful  preparation,  and  much 
in  request  as  a  remedy  in  pectoral  affections. 

With  either  Cold  or  Hot  Water. 
Infusum  Valerianm, 

Take  of  Valerian,  in  moderately  coarse  powder       .     i  troyounce. 

Water    ........     A  sufficient  quantity. 

Moisten-  the  powder  wdth  2  fluidrachms  of  water,  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the  filtered 
liquid  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian  with 
a  j)iut  of  boiling  ^v•ater,  for  2  hours,  in  a  covered  vessel,  and  straining. 


Dr.  3Iettauer's  Aperient. 


Take  of  Aloes  (soc.) 


Bicarb,  sodium 
Valerian  (contused) . 
Water        .... 
Comp.  spirit  of  lavender  . 


3v. 
3xj. 

o.i- 
oj. 

fSvj. 


Make  an  infusion  by  maceration  or  percolation. 
Dose,  a  tablespoonful  containing  about  9  grs.  aloes,  20  of  bicarb,  of 
sodium,  and  14  of  valerian.     As  a  laxative  for  constipation,  etc. 

Mistura  Aloes  Composita.     (T.  J.  Grahame.) 

Recommended  as  a  substitute  for  compound  decoction  of  aloes  of  the 
Bi'it'ish  Pharmacopceias. 

Take  of  Extract  of  liqnorice ^  ounce. 

Liquorice-root  in  nioderatel)'^  fine  powder  IJ      " 

Carbonate  of  potassium    ....  1    drachm. 
Aloes,   myrrh,  and   saffron,  in   moderately 

fine  powder,  each Ij      " 

Compound  tincture  of  cardamom   .        .  6i  fluidounces. 

Distilled  water 18"          " 
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Kill)  wi'll  tnirotluT  tlu'  akxis,  myrrh,  and  (-.irlMinate  of  potassium  ;  add 
tho  remaiiiiii}^  |M»\vdi'r,  and  mix  all  intimately.  flavin<;  mixed  the 
water  and  comixtund  tincture  of  au'damom,  pour  of  this  licjuid  on  the 
eoini>nund  j)o\vdi'r  sulVicicnt  to  damju'n  it;  pack  m«Mlcratcly  in  :i  suit- 
able disj)l:uvr,  and  haviniz:  phu-cd  over  the  surface  a  piece  of  ]K'rforate<.l 
tiltcrin»i;  paper,  pour  on  the  remainder  of  the  licpiid,  and  when  it  has 
ccase<l  to  pass,  add  water  sufficient  to  make  the  tiltrate  measure  in  all 
24  tluidounceri.  A  clear,  rich,  reddish-browu  liquid.  {TraiisaAiom 
Md.  Col.  riiarm.,  1858.) 

Elirit'  Clauderi. 

Take  of  Carbonate  of  potassium ,^. 

Aloes Sj.J- 

Guaiacum 5'.)- 

Myrrli 30- 

Sallroii     .........  3|.j- 

Rhubarb  (contused) 3i,i- 

Water fo^viij. 

^lacerate  a  few  days  and  decant. 

Dose,  a  tablespoon  ful. 

The  concentrated  infusions,  of  which  several  are  in  common  use  in 
Entrland,  properly  belong  to  the  class  of  fluid  extracts,  and  under  that 
head  a  recipe  will  be  found  for  iufasuni  cinchonae  spissatum,  of  the 
London  Pharmacopoeia. 

Parrish^s  Cider  3Iixture. 

Take  of  Juniper  berries, 
Mustard  seed, 

Ginger,  each 2  ounces. 

Horseradish, 

Parsley  root,  each 4     " 

Cider 1  gallon. 

Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding  a 
little  alcohol  if  designed  to  be  kept  long. 

Dose,  a  wineglassful  3  times  a  day,  increased  at  discretion.  In 
dropsy. 

Physick's  Medicated  Lye,  or  Alkaline  Sohdion. 

Take  of  Hickory  ashes .'5yiij- 

Soot  .....••••  ^^ 

Water Cong.  j. 

Digest  for  24  hours  and  strain. 
Dose,  a  wineglassful.     In  dyspepsia. 

PROCISSES   REQUIRING    HEAT. 

The  generation  and  application  of  heat  in  j)harmacy  having  been 
s}>eciallv  treiited  of  as  far  as  deemed  necessary,  we  pnweed  to  the  con- 
sideration of  the  galenical  preparations  in  which  the  processes  of  decoc- 
tion, evaporation,  distillaticm,  etc.,  are  necessar}\ 

Deco<'tion,  or  l)()iling,  is  a  ]>rocess  to  be  applied  with  care  to  V(\getal»le 
substances  in  coutat^-t   with    water.     Although    boiling  water,  from  its 
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being  permeated  by  steam,  and  from  its  being  of  less  specific  gravity,  is 
more  penetrating  and  dissolves  many  principles  which  resist  the  action 
of  water  at  a  lower  temperature,  it  is,  nevertheless,  liable  to  disadvan- 
tages as  a  menstruum  for  the  preparation  of  solutions  from  plants  and 
parts  of  plants. 

The  boiling  points  of  liquids,  although  constant  under  precisely  the 
same  circumstances,  vary  on  account  of  increased  or  diminished  atmos- 
pheric pressure,  the  greater  or  less  depth  of  the  liquid,  and  the  nature 
of  the  containing  vessel.  Fluids  boil  at  a  lower  temperature  and  more 
quietly  in  vessels  with  rough  surfaces  than  in  those  whitdi  are  polished ; 
in  glass  vessels,  especially,  they  display  a  tendency  to  irregularity  of 
ebullition,  and  the  boiling  point  of  water,  which,  under  ordinary  circum- 
stances, is  at  212°  F.,  rises  sometimes  as  high  as  221°  in  a  vessel  of 
smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount  of 
contained  vegetable  matter,  and  there  appears  to  be  a  difference  between 
the  apparent  temperature  of  a  boiling  solution,  and  the  actual  heating 
or  scorching  influence  to  which  it  is  subjected  by  contact  with  the  bot- 
tom and  sides  of  the  containing  vessel.  The  steam  generated  at  the 
point  of  contact  being  under  heavy  pressure  in  deep  vessels,  and  tem- 
perature rising  in  proportion  to  pressure,  it  may  be  supposed  at  the 
moment  of  its  formation  to  be  much  hotter  than  212°,  and  if  the  por- 
tion of  liquid  immediately  in  contact  with  the  heated  vessel  contains 
substances  in  solution  liable  to  be  burnt,  such  a  result  may  occur  during 
the  moment  consumed  in  converting  any  portion  into  steam.  In  this 
way  we  may  account  for  the  well  known  injurious  effect  of  boiling, 
upon  vegetable  infusions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of  vegeta- 
bles ;  being  inert  and  soluble  in  water  at  a  boiling  temperature,  it  adds 
to  the  viscidity  of  decoctions,  and  renders  them  disagreeable  to  the 
patient,  without  adding  to  their  medicinal  activity. 

The  extractive  matter  is  more  freely  soluble  in  hot  than  in  cold  water, 
but  the  boiling  temperature  applied  under  ordinary  circumstances  pro- 
duces the  decomposition  of  this  and  other  vegetable  principles,  or  so 
modifies  them  as  to  impair  their  efficiency.  The  access  of  air  seems  to 
promote  this  result,  and  hence  boiling  in  a  covered  vessel  is  preferable, 
except  where  the  quantity  of  the  solution  is  to  be  reduced  by  the  proc- 
ess. In  this  case,  by  conducting  the  operation  in  a  still,  the  surface  of 
the  liquid  may  be  kept  covered  by  the  vapor,  almost  to  the  exclusion 
of  the  air. 

A  substance  called  apotheme,  or  oxidized  extractive,  is  also  deposited 
by  vegetable  solutions  on  boiling  with  access  of  air ;  this  may  cany 
with  it  a  portion  of  the  active  principles,  and  should  not  be  rejeci  ■ 
from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  or  other  volati 
principle  which  it  is  desirable  to  retain  in  the  decoction,  long  boiling  io 
inadmissible,  especially  in  an  open  vessel. 

Vegetable  decoctions,  if  strained  while  hot,  generally  deposit  a  portion 
of  insoluble  matter  on  cooling,  which  may  or  may  not  contain  active 
ingredients ;  but  it  is  generally  advisable  to  retain  the  precipitate  and 
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(lilfuse  it  thruujji;li  the  li(juicl,  stirrinj^  ov  slmkini;  it  up  belore  taking 
eiU'li  dose. 

Tlie  proximate  priiieiple  callctl  vcirctMhlc  alhunien,  wliicli  is  soluble 
in  cold  water  and  alcohol,  is  (•oajxulal)le  at  a  i)oiling  temperature,  and 
lieiK-e  is  removed  i'ntiu  di'coctions  on  strainini>;  them. 

The  existenii'  of  starch  and  tannic  acid  tojjether,  in  a  vejictable  sub- 
stance, forbids  the  lontij-continuetl  a|)plie'ation  of  a  boilinji:;  temperature, 
espcH'iailv  durin-;-  exposure  to  the  air,  as  a  tannate  of  starch  is  formed 
which  is  insolubh',  and  comjjaratively  inert.  The  state  of  division  of 
the  dru;;  is  amon*^  the  most  important  points  to  be  ol)served  in  preparing 
deeiK'tions;  if  too  coarse,  it  is  liable  to  be  imj)erfectly  cxti^acted,  while, 
by  being  too  finely  divide<l,  it  is  rendered  diilicult  to  separate  on  the 
strainer.  In  j)n'paring  dec(X"tions  of  the  vegetable  astringents,  the  use 
of  an  iron  or  riistt'd  tin  vessel  is  to  be  avoided  on  account  of  the  inky 
tannate  of  iron  btnng  formeil. 

In  making  decoctions  the  ebullition  should  not  be  violent  or  long- 
continued,  as  sinnnering  answers  every  purpose  of  hard  boiling.  If  the 
drug  contains  an  essential  oil  or  other  volatile  principle,  the  vessel  should 
be  CO  veiled. 

Officinal  Decoctions. 
Decocta,  U.  S.  P. 

Decoctum  cetraria?,  5  parts  to  100.     Tonic,  demulcent. 

Decoctum  sarsaparilla  conip.  (see  Formula),  10  parts  to  100.     Alterative. 

The  same  course  has  been  pursued  in  the  U.  8.  Pharmacopoeia  with 
decoctions  as  with  infusions — only  two  having  been  r(>tained. 

The  class  of  dec<x-tions  are  prefaced  in  tiie  U.  S.  Pkarmacopceia  with 
the  following  general  direction:  An  ordinary  decoction,  the  strength  of 
which  is  not  directed  by  the  physician,  nor  specified  by  tlie  Pharmaco- 
poeia, shall  be  pre})ared  by  the  following  formula  : — 

Take  of  the  substance,  coarsely  comminuted    ...      10  parts. 
Water,  a  sufficient  quantity  to  make  ....     100    " 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover;  pour 
upon  it  lUO  parts  of  cold  water,  cover  it  well,  and  boil  for  15  minuti^s; 
then  let  it  cool  to  about  113°  F.,  strain  the  liquid,  and  pa.ss  through 
the  strainer  enough  cold  water  to  make  the  product  weigh  100  parts. 

(Jautio)i. — The  strength  of  decoctions  of  energetic  or  powerfid  sub- 
stances should  be  specially  prescribed  by  the  j)hysiciau. 


REM.\T?KS    ON    TIIE    DE(X)CTI()NS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  fn)m  f^ij 
to  ()j,  or  may  be  generally  stated  at  1  ])int  in  divided  jxirtions. 

(Jhimaphild  and  uva  vrsi  are  well  adapted  to  this  form  of  j)reparation, 
the  coriaceous  .surface  of  the  leavas  having  a  tendency  to  resist  the  action 
of  water  at  a  lower  temiw-rature.  The  decoction  of  setier/a  is  almost 
superseded  by  the  syrup,  which  is  a  far  more  agreeable  preparation, 
and  is  eiiicient  in  a  much  smaller  dose. 
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Decoctum  Cetrarice,  U.  S.  P.     (Decoction  of  Cetraria.) 


Cetraria,  five  parts 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 


100 


Cover  the  ceti'aria,  in  a  suitable  vessel,  with  40  parts  of  cold  water, 
express  after  half  an  hour,  and  throw  away  the  liquid.  Then  jjoil  the 
cetraria  with  100  parts  of  water  for  half  an  hour,  strain,  and  add  enough 
cold  water,  through  the  strainer,  to  make  the  product  weigh  100  parts. 


Decoctum  Sarsaparilloe  Compositum,'U.S.I*.     [Compound  Decoction  of 

Sarsaparilla.) 


Sarsaparilla,  cut  and  bruised,  ten  parts 
Sassafras,  in  No.  20  powder,  two  parts 
Guaiacum  wood,  rasped,  two  parts    . 
Glycyrrhiza,  bruised,  two  parts 
Mezereum,  cut  and  bruised,  one  part 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 


10 

2 
2 
2 
1 


100 


Boil  the  sarsaparilla  and  guaiacum  wood  for  half  an  hour  in  a  suit- 
able vessel  with  100  parts  of  water ;  then  add  the  sassafras,  glycyrrhiza, 
and  mezereum,  cover  the  vessel  well  and  macerate  for  2  hours ;  finally 
strain,  and  add  enough  cold  water,  through  the  strainer,  to  make  the 
product  weigh  100  parts. 


Decoctum  Hordd.     {Decoction  of  Barley.) 


Take  of  Barley 
Water 


2  troyounces. 

A  sufficient  quantity. 


Having  washed  away  the  extraneous  matters  which  adhere  to  the 
barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and  throw 
away  the  resulting  liquid.  Then,  having  poured  on  it  4  pints  of  boil- 
ing water,  boil  down  to  2  pints,  and  strain. 

Decoctum  hordei,  called  barley-water,  is  peculiar  in  its  mode  of 
preparation,  the  directions  requiring  that  the  decorticated  seeds,  called 
pearl  barley,  as  above,  should  be  washed  with  cold  water  to  separate 
extraneous  matters,  then  boiled  for  a  short  time  in  a  small  portion  of 
water,  which  is  to  be  thrown  away :  upon  the  seeds,'which,  by  this  process, 
are  completely  freed  from  any  unjileasant  taste,  and  are  much  swollen, 
the  remainder  of  the  water  is  poured  boiling  hot ;  it  is  now  to  be  boiled 
down  to  2  pints  and  strained.  These  directions  are  peculiar  to  the  U.  S. 
Pharmacopoeia,  in  the  Ph.  Br.,  2  ounces  of  pearl  barley,  after  being 
washed  in  cold  water,  are  boiled  for  20  minutes  in  1|^  pints  of  water. 
Various  adjuvants  may  be  used  to  improve  the  taste  of  this,  such  as 
raisins,  figs,  or  liquorice-root,  when  not  contraindicated.  Its  use  is  as  a 
demulcent  and  nutritive  drink  in  inflammatory  and  febrile  diseases  affect- 
ing the  alimentary  canal  and  the  urinary  organs. 
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CHAPTER    IV. 

SPIRITS  AND   TISCTURES. 

Spiritus. 

ALCOHOLIC  solutions  of  essential  oils  arc  nsnally  called  sjMrits  or 
essences;  they  are  sometimes  jirepared  by  distilling  alcoliol  tVoin 
the  fresh  licrl),  which  thns  <rivcs  up  its  essential  oil,  and  on  condensation 
retains  it  in  sulntioii.  In  the  edition  of  the  PJinnndcopaia  for  1S70 
this  method  of  making  the  spirits  lavand.  and  nutmegs  was  dropped. 
This  is  to  be  regretted,  as  the  spirits  <jl)tained  by  distillation,  as  luis 
been  already  observed,  are  nnich  more  free  from  resinous  and  t(>re- 
binthinate  flavor  than  those  made  by  solution.  They  are  also  prepared 
bv  dissolving  the  oil  directly  in  alcohol,  as  in  the  spiritus  menthoe 
piperitie,  spiritus  mentha?  viridis,  called  essences  of  peppermint  and 
spearmint,  and  spiritus  camphorse.  For  the  ])reparation  of  all  spirits 
l)v  solutiou,  fresh  volatile  oils  ought  to  be  selected  to  impart  the  llavor 
ill  its  purity;  old  resinificd  oils  should  be  rejected  for  this  purpose,  or, 
if  used,  should  be  purified  by  redistillation,  with  the  previous  addition 
of  a  little  water.  The  greater  portion  of  the  class  spiritus  are  merely 
solutions  of  the  essential  oil  in  alcohol. 

In  the  edition  of  the  PJuirinacopaia  for  1860,  several  preparations 
were  added  to  this  series  which  were  formerly  classed  among  the  chem- 
icals. Spiritus  cethcris  compoHitus,  spiritus  cetheris  nitrosi,  spiritus  ara- 
monice,  spiritus  ammonice  aromaticus^  and  spintus  chloroformi,  arc  of 
this  description.  The  reader  is  referred  to  the  chemical  part  of  this 
wi»i"k  for  a  description  of  these.  The  following  syllabus  displays  those 
which  do  not  belong  to  any  chemical  series. 


Syllabus  of  Spirits,  U.  S.  P. 


Officinal  Name. 


Spiritus  aetheris 
Sjiiritiis  snthoris  com- 

JMlsitllS 

Spiritiisiotlierisnitrosi 
Sftiritus  aininoniiP 
Spiritiisainmoniffi  aro- 

niaticus 
Spiritus  anisi 
Spiritus  aurantii 

Spiritus  camphone 

Spiritus  chloroformi 
Spiritus  cinnamomi 

Spiritus  frumenti 


Composition. 


Ether,  .30  parts,  alcohol,  70  parts 
Ether,  30  parts,  alcohol,  ()7  parts,  ethe- 
real oil,  ;?  parts 
C'ontainin.i,'  5  per  cent,  of  nitrous  ether 
10^)er  cent,  liy  weight  of  gas 
Carhonate  and  water  of  ammonia,  with 

aroinatics 
Ol.  anisi,  10  parts,  alcohol,  90  parts 
01.  aurantii  corticis,  6  parts,  alcohol, 

94  parts 
Camjjhor,  10  parts,  alcohol,  70  parts, 

water,  20  parts 
10  per  cent,  chloroform 
Oil  of  cinnamon,  10  parts,  alcohol,  90 

parts 
Containing,'  ^O  to  58  per  cent,  of  alcohol 
by  volume 


Properties. 


DiflTusihle.  stimulant. 
Carminative,  sedative. 

Dinphoretic. 
Stimulant. 

Stinuiiant,     carmina- 
tive. 
Carminative. 
Flavoring. 

Antispsusmodic,  nerv- 
ous, stimulant. 

Carminative. 

Aromatic,  carmina- 
tive. 

Stimulating. 
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Syllabus  of  Spirits,  U.  S.  P — (Continued). 


OflScinal  Name. 


Spiritus  gaultheria 

Spiritus  juniperi 

Spiritus  juniperi  com- 
positus 

Spiritus  lavandulse 

Tinctura    lavandulse 
compositus 


Spiritus  limonis 


Spiritus   meuthse    pi- 
peritee 

Spiritus   menthae    vi- 
ridis 

Spiritus  myrcise 


Spiritus  mvristicae 

Spiritus  odoratus 
(Cologne  water) 


Spiritus  vini  gallici 


Composition. 


Oil  of  gaultheria,  3  parts,  alcohol,  97 

parts 
Oil   of  juniper,   3   parts,   alcohol,  97 

parts 
Oil  of  juniper,  10  parts,  oil  of  caraway, 

1  part,  oil  of  fennel,  1  part,  alcohol, 
300U  parts,  water,  sufficient  to  make 
5000  parts 

Oil  of  lavender  flowers,  3  parts,  alco- 
hol, 97  pai'ts 
Oil  of  lavender,  8  parts,  oil  of  rosemary, 

2  parts,  cinnamon  in  coarse  powder, 
18  parts,  cloves,  4  parts,  nutmegs,  10 
parts,  red  saunders  in  coarse  powder, 
8  parts,  alcohol,  680  parts,  water,  270 
parts,  diluted  alcohol,  sufficient  to 
make  1000  parts 

Oil  of  lemon,  6  parts,  lemon  peel, 
freshly  grated,  4  parts,  alcohol,  to 
make  lOO  parts 

Oil  of  peppermint,  10  parts,  pepper- 
mint in  coarse  powder,  1  part,  alco- 
hol, sufficient  to  make  100  parts 

Oil  of  spearmint,  10  parts,  spearmint, 

1  part,  alcohol,  sufficient  to  make 
100  parts 

Oil  of  myrcia,  16  parts,  oil  of  orange 
peel,  1  part,  oil  of  pimento,  1  part, 
alcohol,  1000  parts,  water,  782  parts 
=  1800  parts 

Oil  of  nutmeg,  3  parts,  alcohol,  97 
parts 

Oil  of  bergamot,  16  parts,  oil  of  lemon, 
8  parts,  oil  of  rosemary,  8  parts,  oil 
of  lavender  flowers,  4  parts,  oil  of 
orange  flowers,  4  parts,  acetic  ether, 

2  parts,  water,  158  parts,  alcohol,  800 
parts  :=  1000  parts 

Containing  46  to  55  per  cent,  of  alcohol. 


Properties. 


Flavoring. 

Carminative,  diuretic. 
Carminative,  diuretic. 

Stimulant,  aromatic. 

Stimulant,     aromatic, 
carminative. 


Flavoring. 
Carminative. 
Carminative. 
Stimulant. 

Carminative. 
Stimulant,  perfume. 


Stimulating:. 


The  uses  of  this  class  are  famihar  to  most ;  they  are  chiefly  used  as 
flavoring  ingredients  of  various  preparations,  and  this  use  is  also  con- 
nected in  some  cases  with  medical  properties.  Comp.  spirit  of  juniper 
is  a  close  approximate  to  Holland  gin,  and  may  take  the  place  of 
Schiedam  schnapps  as  a  stimulating  diuretic.  The  other  spirits  are 
mostly  the  kind  of  stimulants  conveniently  designated  as  carminatives. 

The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.  That  made  by  solution  from  the  recipe  to 
be  given  hereafter  is  dependent  on  the  freshness  and  fine  qualit}^  of  the 
oil  for  its  value  as  a  perfume.  The  cultivated  or  garden  lavender  yields 
a  much  better  oil  than  the  common  wild  plant ;  the  finest  quality  oil  of 
garden  lavender  comes  from  England,  and  commands  a  high  price.  The 
next  in  quality  is  of  French  origin,  distilled  by  A.  Chu'is,  and  is  some- 
what cheaper,  though  not  identical  in  flavor. 
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The  only  j)ivparations  of  this  scries;  whieh  me  luuch  prescribed  are 
compound  Kpirit  of  lavender  and  .spirit  of  camphor.  The  former  is  very 
often  direeteil  by  practitioners  as  a  flavoring  and  coloring  ingredient  in 
prescriptions.  The  choice  of  saundei-s  as  the  coloring  agent  is,  how- 
ever, nnfortimate,  from  the  resinoiLs  deposit,  Mliieh  is  apt  U)  sej)arate  by 
dihition  with  water  and  on  long  standing.  Cochineal  is  a  mncli  brighter 
and  handsomer  coloring  ingredient,  and  the  comjwund  tincture  of  car- 
damom is,  on  that  account,  to  be  preferred  to  the  lavender  comj)ound  as 
a  c<»loring  inirredient  in  solutions  and  mixtures.  Sjiirit  of  eamiihor  \a 
niaile  1)V  solution  of  the  cann)hor  in  alcoh(tl ;  it  is  ill  adaj)ted  for  internal 
use,  owing  to  its  precipitating  on  being  added  to  water.  The  dose,  when 
properly  siL>^pended,  is  20  drops. 

"Working  Formulas  from  U.  S.  P. 

Spiritus  Anisi,  U.  S.  P.     {Spirit  of 'Anise.) 

Oil  of  ani.se,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them, 

Sjnritus  Aurantii,  U.  S.  P.     (Spirit  of  Orange.) 

Oil  of  orange  peel,  six  parts 6 

Alcohol,  ninety-four  parts 94 

To  make  one  hundred  parts 100 

Mix  them. 

Sjnritns  Camphorce,  U.  S.  P.     [Spirit  of  Camphor.) 

Camphor,  ten  parts 10 

Alcohol,  seventy  parts 70 

Water,  twenty  parts 20 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  in  the  alcohol,  add  the  water,  and  filter  through 
paper. 

Spiritus  Clnnamomi,  U.  S.  P.     {Spirit  of  Cinnamon.) 

Oil  of  cinnamon,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them. 

Sjjiritm  Chloroformi,  U.  S.  P. 

rurifiod  chloroform,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 
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Spiritus  Gaultherice,  U.  S.  P.     {Sjnrit  of  Gaultherlu.) 

Oil  of  gaultheria,  three  parts 3 

Alcohoi,  ninety-seven  parts 97 

To  make  one  hundred  parts .     100 

Mix  them. 

Spiritus  Junipcri,  U.  S.  P.     {Spirit  of  Juniper.) 

Oil  of  juniper,  three  parts 3 

Alcohol,  ninety-seven  parts  . 97 

To  make  one  hundred  parts  .        .        .        .        .        .        .     100 

Mix  them. 

Spiritus  Juniperi  Compositus,  U.  S.  P.     ( Compound  Sjnrit  of  Juniper.) 


Oil  of  juniper,  ten  parts 
Oil  of  caraway,  one  part 
Oil  of  fennel,  one  part    . 
Alcohol,  three  thousand  parts 
Water,  a  sufScient  quantity 


10 
1 
1 

3000 


To  make  five  thousand  parts 5000 

Dissolve  the  oils  in  the  alcohol,  and  gradually  add  enough  water  to 
make  the  product  weigh  5000  parts. 

Spiritus  Lavandulce,  U.  S.  P.     (Spirit  of  Lavender.) 

Oil  of  lavender  flowers,  three  parts 3 

Alcohol,  ninety -seven  parts .        .97 

To  make  one  hundred  parts .    100 

Mix  them. 


Tinctur^a  Lavandulce  Comjiosita,  U.  S.  P.     [Compound  Tincture  of 

Lavender.) 

{Spiritus  Lavandulae  Compositus,  Pharm.,  1870.) 


Oil  of  lavender,  eight  parts  . 
Oil  of  rosemary,  two  parts  . 
Cinnamon,  in  coarse  powder,  eighteen  parts 

Cloves,  four  parts 

Nutmeg,  ten  parts 

Red  Saunders,  in  coarse  powder,  eight  parts 
Alcohol,  six  hundred  and  eighty  parts 
Water,  two  hundred  and  seventy  parts 
Diluted  alcohol,  a  sufficient  quantity 


8 
2 

18 

4 

10 

8 
680 
270 


1000 


To  make  one  thousand  parts 

Dissolve  the  oils  in  the  alcohol  and  add  the  water.  Crush  the  nut- 
meg in  a  mortar,  mix  it  with  the  cinnamon,  cloves,  and  red  saunders, 
and  reduce  the  mixture,  by  grinding,  to  a  coarse  (No.  20)  powder. 
Moisten  the  mixture  with  a  sufficient  quantity  of  the  alcoholic  solution 
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of  the  o'lU,  pac-k  it  Hrinly  in  a  cylindrical  percolator,  jrnulnally  |>our 
upon  it  the  remainder  of  the  alcoholic  solntion,  and  afterward,  diliiteil 
alcohol,  nntil  lUOO  part.s  of  tincture  are  obtained. 

Spirit  us  Limonii^,  U.  S.  P.     {Sjiirif  of  Lemon.)     [Essence  of  Tjemon.) 

Oil  of  lemon,  six  parts 6 

Lemon  peel,  freshly  grated,  four  \nirts 4 

Alcoliol,  a  sutiicient  (nuuuity 

To  make  one  hmulred  parts  .......     10(1 

Dissolve  tiie  oil  of  lemon  in  1)0  parts  of  alcitliol,  add  the  lemon  ]>eel, 
and  macerate  ftr  24  hours;  then  filter  throuijh  paper,  ailding  through 
the  filter  enouj^h  alcohol  to  make  the  spirit  weigh  lUU  parts. 

Sjiiritus  Mcnthcc  Piperitce,  U.  S.  P.     (Spirit  of  Peppermint.)     (Essence 

of  Peppermint.) 

Oil  of  peppermint,  ten  parts 10 

Peppermint,  in  coarse  i)Owder,  one  part 1 

Alcohol,  a  suliicient  quantity 

To  make  one  hundred  parts KM) 

Dissolve  the  oil  of  peppermint  iu  90  parts  of  alcohol,  add  the  pe])j)er- 
mint,  and  macerate  for  24  hours ;  then  Hlter  through  paper,  adding 
tlu-ough  the  filter  euough  alcohol  to  make  tlie  spirit  Mcigh  100  parts. 

Spirit  us  Jlenthce  Viridis,  U.  S.  P.     (Spirit  of  Spearmint.)     (Essence  of 

Sjjearmint.) 

Oil  of  spearmint,  ten  parts 10 

Spearmint,  in  coarse  powder,  one  part 1 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Di-ssolve  the  oil  of  spearmint  in  90  parts  of  alcohol,  add  the  spear- 
mint, and  macerate  for  24  hours;  then  filter  through  paper,  adding 
through  the  filter  enough  alcohol  to  make  the  spirit  weigh  100  parts. 

Spirifus  Myrcice,  U.  S.  P.     (Spirit  of  Myrcia.)     (Bay  Rum.) 

Oil  of  myrcia,  sixteen  parts 10 

Oil  of  orange  peel,  one  part 1 

Oil  of  pimento,  one  part 1 

Alcohol,  one  thousand  parts 1(^^) 

Water,  seven  hundred  and  eighty-two  parts        ....     782 

To  make  eighteen  hundred  parts 1800 

Mix  the  oils  with  the  alcohol,  and  gradually  add  the  water  to  the 
solution.  Set  the  mixture  aside,  in  a  wcll-stopj>cd  bottle,  for  8  days, 
tlien  filter  through  paper,  in  a  well-covered  funuel. 
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Spiritus  Myristiccr,  U.  S.  P.    {Spirit  of  Nutmeg.)    [Essence  of  Nutmeg.) 

Oil  of  nutmeg,  three  parts 3 

Alcohol,  ninety-seven  parts 97 

To  make  one  hundred  parts  .        .        .        ...        .    100 

Mix  them. 

Tinctures. 

The  consideration  of  the  process  of  percolation  has  prepared  the  stu- 
dent to  enter  upon  those  galenical  solutions  in  the  prejiaratiou  of  which 
it  is  employed.  Prominent  among  these,  as  the  most  numerous  and 
most  varied,  is  the  class  of  tinctures  called  by  the  French  alcoolatures. 

The  study  of  these  and  other  galenical  solutions  is  less  attended  to  by 
students  than  their  importance  demands  ;  in  some  respects,  a  knowledge 
of  pharmaceutical  preparations  is  more  important  than  a  familiarity  with 
the  drugs  themselves.  It  is  the  preparations  that  enter  into  the  pre- 
scriptions of  the  physician  almost  exclusively  ;  he  should  be  acquainted 
not  only  with  their  doses,  but  with  their  proper  therapeutical  and  phar- 
maceutical adaptations,  as  modified  by  the  menstrua  employed  in  their 
pre])aration,  by  their  degree  of  concentration,  their  miscibility  with  other 
liquids,  and  their  other  physical  peculiarities. 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable,  the 
present  chapter  is  devoted  to  the  consideration  of  the  tinctures  officinal 
in  the  U.  S.  Pharmacopoeia,  and  those  unofficinal  tinctures  which  are 
commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  generally  more  or  less  diluted, 
as  the  vehicle  for  their  active  ingredients. 

Alcohol,  as  officinal  in  the  Pharmacopoeia,  is  a  colorless,  limpid,  very 
volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning  taste,  having 
a  sp.  gr.  of  .820.  Its  chief  impurities,  as  found  in  commerce,  are  as 
follows :  AYater,  which  increases  its  specific  gravity  in  the  ratio  of  its 
proportion ;  fusel  oil,  a  constituent  of  whiskey,  which,  being  volatile, 
though  less  so  than  alcohol,  is  generally  imperfectly  separated  in  the  dis- 
tillation ;  this  may  be  detected,  by  its  imparting  the  peculiar  odor  of 
whiskey  to  the  alcohol,  and  particularly  by  the  odor  left  on  the  hand, 
after  the  alcohol  has  evaporated  from  it :  and  occasionally  coloring  matter, 
derived  from  the  casks  in  which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  characters 
of  alcohol  the  reader  is  referred  to  Part  IV.,  where  it  is  treated  of  as  a 
product  of  fermentation. 

Alcohol,  of  .820  sp.  gr.,  contains  94  per  cent,  of  pure  or  absolute 
alcohol  by  volume ;  it  is  an  excellent  solvent  for  a  large  number  of 
vegetable  substances,  as  resins,  camphor,  benzoic  acid,  tannic  acid,  the 
balsams,  grape  sugar,  the  vegetable  alkalies,  castor-oil,  also  for  some 
inorganic  substances,  as  iodine,  chloride  of  iron,  carbonate  and  muriate 
of  ammonia,  caustic  potassa  and  soda,  nearly  all  deliquescent,  and  a  few 
other  salts.  It  mixes  freely  in  all  proportions  with  water,  ether,  acetic 
acid,  and  most  of  the  essential  oils,  and  reacts  with  several  acids,  forming 
ethers. 
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Besides  its  exteusive  solvent  p()\vei*s,  qualifyinj:;  it  for  so  nianv  uses  in 
pharnuu'V,  it  is  a  most  w^nveiiient  antise|)ti(',  eHectually  preventing  fer- 
mentation in  ort^anic  solntions  to  which  it  is  added. 

J5v  the  low  ti'MiiMTutun'  at  which  it  cvai)i>i-;it('s,  it  is  well  suited  to  the 
preparation  of  eonccntrated  medicines  re(juirin<:;  evaporation. 

In  connection  with  these  valuable  physical  })roperties,  it  has  important 
therajKHitieal  relations.  Aleohol  is  a  powerful  arterial  stimulant  ;  even 
in  small  (juantities  it  produces  fullness  of  pulse,  and  a  t^cneral  excitant 
influence  on  the  svstem  ;  and  hence  the  tinctures,  esjK'cially  those  <»;ivcn 
in  lar<:;e  doses,  should  not  i>e  used  in  the  treatment  of  iuHammatory  dis- 
eases, and  should  be  employed  with  pi'udence  in  all  chronic  ca.se.«,  lest 
the  continual  stimulus  derived  from  the  alcohol  theycontiiin  shoidd  lead 
to  the  habitual  use  of  intuxicatiuir  drinks. 

The  use  of  stroni>:  alcohol  in  the  preparation  of  tinctures  is  confined 
to  a  com})aratively  small  number,  chiefly  such  as  contain  a  considerable 
proportion  of  essential  oil,  of  resin,  or  of  resinoid  i)rincii)les.  These 
constitute  the  fii'st  class  in  the  syllabi  which  follow. 

DUntcd  A/colio/ — Alcohol  Dilntii III,  U.  S.  P. — This  is  more  extensively 
emploved  than  the  f)re<>;oing  as  a  menstriunn  for  tinctiu'cs;  it  consists 
of  equal  parts  by  weight  of  alcohol  and  water ;  its  sp.  gr.  is  .928.  Con- 
taining water,  the  great  natural  solvent,  in  so  large  a  proj)ortion,  this 
li(piid  is  ca])able  of  (wti'aeting  from  plants,  gum,  extractive  matter, 
vegetable  albumen,  and  most  coloring  matters  which  are  soluble  in  that 
menstruum,  and,  to  a  certain  extent,  resinous  matters,  essential  oils,  and 
vegetable  alkalies,  soluble  in  alcohol ;  also  sugar  and  tiinnic  acid,  soluble 
in  both. 

It  has  been  supposed  that  the  affinity  for  each  other  of  the  two  ingre- 
dients in  this  lifjuid  interferes  somewhat  with  the  solvent  powers  of  each  ; 
so  that  substances  wholly  insoluble  in  water  woitld  not  be  so  tlioroughly 
ext-racted  by  a  given  quantity  of  diluted  alcohol,  jis  by  half  thecjuantity 
of  strong  alcohol  ;  and  so  in  the  case  of  substances  insoluble  in  alcohol, 
they  would  not  be  so  thoroughly  extracted  by  the  mixture  as  by  water 
alone  ;  but,  according  to  the  exi)eriments  of  jM.  Jac(pies  Personne,  jiub- 
lished  in  the  Amer.  Jour,  of  Plunia.,  \o\,  xviii.,  pj).  21,  103,  the  reverse 
of  this  is  the  fact,  and  a  mixture  of  alcohol  and  water  is  stated  to  be  a 
better  solvent  of  the  resinous  and  extractive  |)rinciples  of  plants,  than 
the  same  ([uantity  of  these  two  li(|uids  se[)arately  eiiq)loyed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  found  in 
practice  to  answer  a  good  purpose  ;  furnishing  tinctiu'es  which  are 
reasonablv  permanent,  at  the  same  time  that  they  ai'e  less  stimulating 
than  those  made  with  strong  alcohol,  and  are  generally  miscible  with 
a(pieous  solutions  without  any  portion  of  their  active  principles  pre- 
cipitating. 

Several  observei-s  have,  however,  directed  attention  to  the  deposits 
nniversallv  occurrin<r  in  tinctures  after  lonir  standintj:,  and  the  conchi- 
sion  has  been  reached,  l»y  exjx'i'iment,  that  these  generally  contain  aj)- 
preciable  (piantities  of  the  active  ingredients  of  the  preparations. 

There  are,  no  doul^t,  advantages  gained  by  varying  tlie  proportions 
of  water  and  alcohol  to  suit  particidar  drugs. 

There  are  several  pre^jarations  ollieinal  in  the  Pharmacoposia  which 
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are  exceptions  in  the  proportion  of  alcohol  contained  in  them.  The 
infusion  of  digitalis,  and  compound  infusion  of  gentian,  as  before  stated, 
are  rendered  permanent  by  small  quantities  of  alcohol  added  to  them,  or 
by  being  made  Avith  very  weak  diluted  alcohol. 

The  numerous  fluid  extracts  are  made  with  varied  proportions  of 
alcohol,  glycerin,  and  water  in  extracting  the  drugs,  and  also  with  a 
suitable  proportion  of  alcohol  and  glycerin  added  for  its  antiseptic  prop- 
erties. 

In  the  last  edition  of  the  United  States  Pharmacopoeia,  a  change 
which  was  commenced  in  the  preceding  edition  has  been  more  fully 
carried  out,  much  to  the  gratification  of  many  pharmacists  who  felt  the 
controlling  authority  of  the  Pharmacopoeia,  and  yet  were  well  assured 
that  menstrua  of  different  alcoholic  strengths  were  required  to  properly 
extract  the  active  principles  of  the  various  di-ugs  du-ected  in  the 
formulas. 


The  Officinal  Tinxtures,  Classified  for  Study.     (See  Formw- 

las  and  Comments.) 

Tincturce,  U.  S.  P.,  1860. 

Group  1. — Xarcotics,*  sedatives,  etc.     With  diluted  alcohol.     Proportions,  from  10 
to  20  per  cent,  of  the  drug.     Dose,  10  drops  to  fjij. 


r 

Officinal  Name. 

Med.  Properties. 

Dose. 

Remarks. 

Tinctura  belladonnse 

Narcotic 

20  to  30  drops 

From  the  leaves. 

Tinctura  stramonii 

Narcotic 

20  to  30  drops 

Made  from  the  seeds. 

Tinctura  conii 

Alterative,  narcotic 

30  to  60  drops 

Misnamed  tinct.  cicutae. 

Tinctura  hvoscvami 

Narcotic,  laxative 

30  to  60  drops 

From  the  leaves. 

Tinctura  digitalis 

Diuretic,  sedative 

10  to  20  drops 

From  English  leaves 
of  second  vear. 

Tinctura  scillfe 

Emetic,  diuretic,  etc. 

10  to  30  drops 

See  Acetum  scillce. 

Tinctura  colchici 

Diuretic,  etc. 

20  drops  to  f3J 

From  the  seeds.  See 
Vina  and  Aceta. 

Tinctura  Inbelise 

Emetic,  narcotic 

f 3ss  to  f:;j 

Emetic  dose,  f.^ss. 

Tinctura  sanguinariae 

Alcohol  2  parts,  water 
1  part  menstruum 

f  3SS  to  f3J 

Enietic  dose,  f5ss. 

The  first  group  of  tinctures  are  all  made,  with  two  exceptions,  in  the 
proportion  of  15  parts  of  the  drug  to  100  of  tincture ;  they  are  easy  of 
preparation  by  percolation,  the  herl)s  usually  yielding  their  active  })rin- 
ciples  and  coloring  matter  before  the  whole  amount  of  menstruum  has 
passed.  Stramonium  and  colchicum  tinctures  are  made  of  the  powdered 
seeds  :  the  former  is  remarkal^le  for  having  a  peculiar  green  or  fluorescent 
appearance  when  seen  by  reflected  light,  though  very  clear  and  of  a 
decided  brown  color  by  transmitted  light. 

The  majority  of  them  are  narcotics,  and  are  given  in  the  dose  of  from 
20  to  60  drops.  Considered  therapeutically  the  five  first  named  in  the 
table  form  a  very  natural  group ;  tlie  remaining  four  have  fewer  ]x)ints 
of  resemblance,  and  several  cannot  be  cla.ssed  with  narcotics  without 
doing  some  violence  to  their  true  position. 


The  tincture  of  digitalis  is 


*  See  Group  2,  and  Galenical  Preparations  of  Opium. 
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not  only  ptnuliar  in  it.'^  tlK'ni])eutical  action,  but  forms  an  exception  in 
the  dose,  which  should  not  exceed  10  to  20  drops. 

Group  2. — Narcotics,  sedatives,  etc.     "With  strong  alcoliol.     Doses,  5  to  10  drops. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties. 

Tinctura  aconiti  radicis 
Tinotiini  miois  voiiiicw 
Tinctura  viral li  viridis 
Tinctura  cannabis 

40  parts  to  100  tinct. 
2  parts  ext.  to  100  tinct. 
.')U  parts  to  lUU  tinct. 
10  parts  ♦•)  100  tinct. 

gtt.  V  to  X 
gtt.  V  to  XV 
gtt.  V  to  XV 
gtt.  V  to  XX 

Nervous  sedative. 
Nervous  stimulant. 
Arterial  .^iedative. 
Cerebral  slinuilant. 

Tincfnrcs;  of  the  second  r/roup  are  amonj^  the  most  powerful  licjuid 
prejKirations  in  use.  They  require  the  utmost  care  in  percolating  the 
several  clru<!:s,  that  the  process  shall  ])roceed  so  slowly  and  so  com- 
pletely as  to  extract  the  active  principles  from  the  large  amounts  pre- 
scriheil. 

These  tinctures  should  be  generally  diluted  in  prescription,  ratlier 
than  j)rescribed  singly,  except  where  the  patient  or  nurse  ha-s  experience 
and  care  in  dropping.  It  is  needless  to  remind  the  reader  that  these 
tinctures  are  powerful  poisons,  though  the  tincture  of  veratrum  viride 
is  perhaps  not  uufrequeutly  taken  in  doses  much  larger  than  that  indi- 
cated above. 


Group  3. — Chiefly  stimulants  and  aromatics.     Doses,  generally  from  f^j  to  fjij.  Made 
of  varying  proportions  with  diluted  alcohol. 


Officinal  Name. 

Proportions. 

Dose. 

Med.  Properties,  etc. 

Tinctura  Valerianae 

20  pts.  to  100 

fsu 

Tonic,  antispasm. 

Tinctura  8erj)entariae 

10  pts.  to  100 

f.-i.i 

Stinudant,  tonic. 

Tinctura  cubebse 

10  pts.  to  100 

I5ij 

Stimulant  diuretic. 

Tinctura  cantharidis 

5  pts.  to  100 

gtt.  XX 

do.  to  be  diluted. 

Tinctura  capsici 

5  pts.  to  100 

m 

do.  to  be  diluted. 

Tinctura  cinnamomi 

10  pts.  to  100 

f^ij 

Aromat.  adjuvant. 

Tinctura  cardamoiui 

15  pts.  to  100 
f  cardamom  20  pts. ") 
cinnamon  20  pts.    | 

f3J 

Aromat.  adjuvant. 

Tinctura     cardaniomi 

-  caraway  10  pts.      [-  to  1000 

f^ss 

Aromat.  adjuvant. 

comp. 

cochineal  5  pts. 
[  glycerin  60  i)ts.      J 

Tinctura  arnicse  florum 

20pts.tol00{-'>^""'^";'^P*"-    1 
^                  1.  water  1  p.         J 

Used  externally. 

Tinctura  arnicaj  radicis 

10  pts.  to  100 

Used  externally. 

The  fhird  f/roiip  ha«!  less  points  of  resemblance  among  its  membei's 
than  either  of  the  others.  Tinrtares  of  vaUruui  luid  wrpentaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tincture  of  ciibehs 
is  rarely  ased,  the  oleoresin  being  adapted  to  the  form  of  lozenge  and 
<»f  mixture.  Tincture  of  canth/irides,  which  is  much  prescribed  as  an 
addition  to  preparations  for  the  hair,  to  the  growth  of  which  it  is  an 
admirable  stimulant,  is  now  made  with  strong  alcohol.      Tincture  of 
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arnica  and  arnica  roof,  which  latter  is  a  new  officinal,  is  often  made  with 
strong  alcohol,  which  has  the  advantage,  in  view  of  its  use  externallv, 
of  less  color,  and  more  powerful  stimulating  properties.  The  use  of 
diluted  alcohol  in  the  P/iav/uaeo/^ffia  should,  of  course,  be  complied  with, 
out  of  respect  to  the  national  standard,  and  for  the  sake  of  uniformity. 
Three  tinctures  of  this  groujj  are  all  used  for  the  same  purposes,  as 
adjuvants  to  other  medicines,  in  extemporaneous  solutions  and  mixtures. 
The  compound  tincture  of  cardamom  is  a  very  elegant  one  for  this  pur- 
pose. In  the  late  edition  of  the  Pharmacopoeia  this  has  been  improved 
by  the  substitution,  for  raisins  or  honey,  which  were  formerly  introduced 
as  a  sweetening  ingredient,  of  glycerin,  which,  besides  being  added  with 
more  facility,  does  not  interfere  with  the  permanence  of  the  rich  color, 
which  is  one  of  the  great  recommendations  of  this  adjuvant. 


Group  4. — These  are  made  with  alcohol  of  different  sti-engths.  They  are  generally 
quite  incomjjatible  with  salts  of  iron,  forming  inky  solutions.  They  are  all  astringents 
or  tonics,  or  both.     Doses,  from  f^  to  fjij. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties. 

Tinctura  gallre 

20  parts  to  100     . 

f.^ij 

Astringent. 

Tinctura  catechu     . 

12  parts  to  100     . 

f5ij 

Astringent. 

Tinctura  kino 

10  parts  to  100     . 

f^i 

Astringent. 

Tinctura  kramerise 

20  parts  to  100     . 

f^i 

Astringent. 

Tinctura  cinchonee . 

20  parts  to  100     . 

fsi.i 

Tonic. 

Tinctura  cinchonse  comp. 

10  parts  to  100     . 

f-ii 

Tonic,  aromatic  (Huxham's). 

Tinctura  calumbffi  . 

10  parts  to  100     . 

f^i.) 

Tonic. 

Tinctura  gentianse  comp. 

8  parts  to  100     . 

f.^i) 

Tonic,  aromatic. 

Tinctura  quassise.    . 

10  parts  to  100     . 

^m 

Tonic. 

Tinctura  humuli     . 

20  parts  to  100     . 

foij 

Tonic,  sedative. 

In  this  group  the  tonic  and  astringent  preparations  are  appropriately 
associated,  though  differing  among  themselves.  The  tinctures  of  quassia 
and  columbo  are  sui  generis  in  containing  no  astringent  principle.  The 
dose  of  these  will  be  observed  to  be  larger  than  of  the  previous  gi'oups, 
ranging  from  2  fluidrachms  to  J  a  fluidounce. 

Tinctures  of  kino  and  catechu  are  very  popular  astringents,  but  liable 
to  gelatinize  by  age,  particularly  the  first  named,  on  which  account  the 
Pharmacopoeia  of  1870  directed  that  only  half  a  pint  should  be  made 
at  once.  In  the  late  edition,  the  proportions  of  alcohol  and  water  are 
varied  to  meet  this  difficulty,  doubtless  as  the  result  of  experiments. 

Of  this  group,  Huxham's  tincture  of  cinchona  holds  preeminence  as 
a  popular  tonic,  though  it  and  the  simple  tincture  of  (yellow)  cinchona, 
a  most  unsightly  preparation,  are  both  being  superseded  in  many  circles 
by  the  more  elegant  "  elixirs  of  bark,"  recently  introduced.  It  should 
also  be  noticed  that  both  the  simple  and  compound  tinctures  are  now 
made  with  alcohol  in  greater  proportions  than  in  ordinary  tinctures, 
and  that  both  the  saffi'on  and  red  sauuders  have  been  omitted  from  the 
compound  tincture;  the  change  in  menstruum  is  in  accord  with  the 
opinion  of  pharmacists  of  great  experience  and  good  judgment. 
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Group  5. — Witli  diluted  alcoliol :  ciUliartics  and  stomachics.    Doses,  f'^]  to  f,^68. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties,  etc 

Tinctura  helUbori 

5U  to  Qj 

f^J 

P^mmena^ogue,  cathart. 

Tinclura  jalapoE. 

,     r^-    1  alcohol,    2    parts,  ) 

f^i 

Cathartic  iised  in  com- 
bination. 

Tinctura  rhei    . 

J  JMiiiharl>,  12  parts 
"l  (.'arilainnii,  l!  j>arts 

Rliubarl)  3s,s 

Senna  .^^j 

o    1(1(1  ) 

o  100  j      • 

f5ss 

Tonic,  citliartic. 

Tinctura   rhei  et 
senncE 

Coriander  ^ss 
Feiniel  .^ss 
J^i(Mi()riiv  '^r.  xv 
Raisins  ^iij 

to  Oiss     . 

f5ss 

Carminative,  laxative. 
(Warner's  Cordial.) 

Tinctura  aloes  . 

Soc.  aloes,  10  parts       I  alco.  f:^iv 

f^ss 

Cathartic. 

\  Kxt.  licpiorice,  10  pts.  j  water f^xij 

Tinctures  of  he/lchore  and  of  jalap  are  rarely  pre.seribed,  especially  the 
latter,  which  is  not  ini.scible  with  aipieoiis  liijuids  without  precipitation. 
Thev  have  both  been  omitted  in  the  late  revision. 

Two  eonipound  tinctures  of  rhubiirb,  which  were  officinal  in  the  older 
Pharmacopoeias,  htive  been  omitted  from  the  late  edition,  as  also  the  tinct- 
ure of  senna  and  jalap ;  they  were  little  prescribed. 

The  tincture  of  rhuharh  and  senna  is  directed  to  be  made  by  macera- 
tion, but,  with  the  exception  of  the  raisins,  which  should  be  se])arately 
macerated  in  the  tincture,  the  ingredients,  if  proj)erly  powdered  and 
mixed,  are  well  adtipted  to  displacement.  This  has  also  been  omitted  in 
tlui  late  revision. 

Tincture  of  aloen  is  so  very  disgusting  that  few  physicians,  with  due 
regard  for  their  patients,  will  iniliet  it  upon  them,  especially  as  vinum 
alo(\s  is  so  superior  to  it.  Several  infusions  containing  aloes  are  given 
under  the  head  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses;  it  Ls  impo.ssible  to  state  their  vtiriations  in  a  syllabus. 

Group  6. — Resinous  tinctures,  made  with  strong  alcohol,  incompatible  with  atiueous 

liquids.     Doses,  fjss  to  fjij. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties.           , 

Tinctura  mvrrhae  . 

20  parts  to  100      . 

f^i 

A  st  r i  ngent,  em  mcnagogue. 

Tinctura    aloes    et 
mvrrhie 

{mS,}^"'"'''*"^^^''^"^"^ 

fSi 

f  Laxative,  emmenatrogue. 
1      (Kiixir  proprietatis.) 

Tinctura  {juaiaci 

20  i)arts  to  100 

f^ij 

Alterative,  diaphoretic. 

Tinctura  asaiu'iida. 

20  i)arts  to  100 

f;^i 

Antispasmf)dic. 

Tinctura  rw<torei 

5.1  to  Oj 

.^U  to  Oj         .... 

f:5s8 

Antisj)asmodic. 

Tinctura  InpnUtite    . 

f^i 

Tonic,  narcotic. 

Tinctura  tolutanaj  . 

10  parts  to  100      . 

f^ss 

Stimulant,  expectorant. 

Tinctura  benzoini  . 

20  parts  to  100 

f.^ss 

Stimulant,  expectorant. 

f  Ik'ii/din,  12  parts 

Tinctura     benzoini 

1  Storax,  8  parts 

to  100    . 

f^ss 

f  Stimulant,  expectorant. 

comp. 

Ijals.  tola,  4  parts 
Aloes,  2  parts 

\  {HcG  Turlington' s  Balaam.) 

Tinctura  zingiberis 

20  parts  to  100      . 

la 

Carminative. 

VOLATILE    TINCTURES.  675 

Tinctures  of  this  group  are  all  incompatible  with  aqueous  liquids,  which, 
by  rendering  the  resinous  ingredient  insoluble,  precipitate  it.  Notwith- 
standing this  apparent  disadvantage,  they  may  be  added  to  aqueous  nu'x- 
tures,  where  sugar  or  gum  are  added  as  excipients.  Some  of  the  resinous 
tinctures  are  much  given  on  sugar,  which  is  allowed  to  dissolve  slowly 
in  the  mouth  ;  they  may  also  be  given  in  milk. 

The  tincture  of  ginger  is  extensively  known  as  essence  of  ginger,  and 
is  one  of  the  most  popular  of  carminatives. 

Tincture  of  myrrh  is  almost  exclusively  used  in  the  composition  of 
gargles  and  mouth-washes,  its  stimulant  and  astringent  properties  fitting 
it  to  these  uses.  Tincture  of  guaiaG  is  remarkable  for  the  green  color 
of  the  precipitate  produced  on  its  addition  to  milk,  which  is  the  usual 
vehicle  in  which  it  is  administered.  The  patient  is  apt  to  be  alarmed 
at  this  appearance  unless  previously  informed  of  it. 

The  solutions  of  camphor  and  essential  oils  in  alcohol  are  placed,  by 
the  last  revision  of  the  Pharmacopoeia,  under  the  general  head  Spiritus. 

Group  7. — Ammoniated  or  Volatile  Tinctures,  made  with  aromatic  spirit  of  ammonia. 

Tinct.  guaiaci  ammoniata      20  parts  to  100         Stimulating  diaphoretic,         Dose,  f^j. 
"       Valerianae     "  20  parts  to  100         Antispasmodic,  " 

Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and  antacid, 
and  extensively  used  as  a  remedy  for  sick  headache,  is  used  as  a  men- 
struum in  this  class  of  tinctures ;  it  has  the  advantage,  for  the  quantity 
of  carbonate  of  ammonia  it  contains,  of  increasing  the  solubility  of 
resinous  bodies,  and  also  adding  to  their  stimulating  effects  and  com- 
parative medicinal  efficiency  in  certain  cases.  In  preparing  both  of 
these  tinctures,  tlic  pharmacist  should  be  careful  to  filter  with  closely 
covered  funnels. 

Volatile  tincture  of  guaiao  is  prescribed  in  gouty  affections  with  an 
acid  diathesis. 

Volatile  tincture  of  valerian  has  been  almost  superseded,  of  late,  by 
Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the  diffusible 
character  of  the  ammoniacal  spirit  is  well  adapted  to  add  efficiency  to 
this  noted  antispasmodic  root,  and  when  the  tincture  is  carefully  prepared 
with  fresh  materials,  it  is  a  most  valuable  remedy ;  the  percolator  should 
be  covered  to  prevent  loss  of  the  volatile  ingredient. 

The  following  syllabus  will  enable  the  student  to  fix  the  various 
tinctures,  in  their  relation  to  the  menstrua,  most  readily  in  his  mind. 
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ISVLLAIU'S   OF  TiNtrrU  RES  (U.  S.  P.,  1880),  SHOWING  THE    FINENESS 

OF  Powder,  Strength  op  Menstruum,  and  Proportion  of 
Drug  and  Tincture. 


Name  of  Tincture. 


Aconiti 

Aloes  et  myrrliai  . 

Asafii'tida^ 

A II  rant  ii  diilcis 

Benzoini 

Benzoiui  composita 


Bryonia 

Cannabis  indicae    . 
Cantharidis  . 
Ciniicifngse   . 
llerbaruin  recentium 
Kerri  acetatis 


Ferri  diloridi 

Gelsemii 

Guaiaci 

lodi       . 

Myrrhai 

Physostigmatis 

Pyrethri 

Sapuuis  viridis 

Snrabul 
Tolutana 
Veratri  viridis 
Zingiberis 
Aloes    . 


Arnicae  florum 
Aruicaj  radicis 
Auranlii  aniari 
Belladomite  . 
Calendulse     . 
Cardamomi   . 
Cardaniomi  composita 


Catechu  composita 

Chirata; 
Colchici 
Conii     . 


Croci     . 
Cubebfe 


Fineness 

of 
Powder. 


No.  60. 
No.  60. 

Bruised. 

Cut. 
No.  40. 


No.  40. 
No.  40. 
No,  60. 
No.  60. 
Bruised. 


No.  60. 
No.  20. 

No.'  40. 
No.  40. 
No.  40. 


No.  30. 

No.'eo. 

No.  40. 
No.  50. 


No.  20. 
No.  40. 
No.  30. 
No.  60. 
No.  20. 
No.  30. 
No.  40. 


No.  40. 


Streng:th  of 
Menstruum. 


No, 

40 

No. 

30 

No. 

30 

Alcohol,  4  parts  tar- 

taric  acid. 
Alcohol. 


« 

tt 
« 
« 


« 
« 
« 

« 

u 


Diluted  alcohol. 


No.  30. 


« 

u 
« 
It 
« 
(I 


« 


« 


Proportion  of  Drug. 


400  in  1000  of  tincture. 

Aloes  purilied,  niyrrii,  each 
10  parts  to  lOU  of  tincture. 
20  parts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 

to  100 

of 

tincture. 


. 


Benzoin,  12  parts 
Aloes,  2  parts, 
St o rax,  8  i)arts, 
Toll  I,  4  parts, 
10  parts  to  100  of  tincture. 
20  parts  to  lUO  of  tincture. 
5  parts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 
50  parts  to  100  of  tincture. 
50  parts  eohition,    \  100  of 
30  parts  alcohol,      >  tinct- 
20  pts.  acetic  ether,  J     ure. 
35  parts  solution,  \    100  pts. 
65  parts  alcoliol,  )  tincture. 
15  parts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 
8  parts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture, 
20  parts  to  100  of  tincture. 
65  parts saponisv.  I    lOO  pts. 
2  pts.  oil  lavender,  )  tincture. 
10  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture. 
50  parts  to  100  of  tincture. 
20  pans  to  100  of  tincture. 
10  pts.  aloes  pur.,  \     to  100 
10  pls.ex.glycyr-  >     parts 

rhiza,      .         .  J  tincture. 
20  parts  to  100  of  tincture, 
10  jiarts  to  100  of  tincture. 
20  parts  to  100  of  tincture, 
15  jiarts  to  100  of  tincture. 
20  parts  to  100  of  tincture. 
15  parts  to  100  of  tincture. 
20  j)ts.  cardanion,  ] 
20i)ts.ciiuianion,    {     to  100 
10  pts.  caraway,      '-      parts 
5  nts.  codiineal,    j  tincture. 
60  pts.  glycerin,    J 
1 2  pts.  cateclni,    (^  to  100  jUs 
S  pts.  cinnamon,  I    tincture. 
10  parts  to  100  of  tincture. 
15  parts  to  100  of  tincture. 
150  pts.  conium,   l^oOOpts. 
4pts.ac.d  hydr.  V^j,^^J^.^. 

cluoric,  dilute,  J 
10  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture. 
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Name  of  Tincture. 

Fineness 

of 
Powder. 

ytrenf,'th  of 
Menstruum. 

Proportion  of  Drug. 

Digitalis 

No.  60. 

Diluted  alcohol. 

15  parts  to  100  of  tincture. 

Gall*    .... 

No.  40. 

U                         i( 

20  parts  galls,        (  100  pts. 
10  parts  glycerin,  /  tincture. 

Gentianse  compositse     , 

No.  40. 

t(                (( 

8  pts.  gentian,       1  ,  nn    i. 
4pts.b1tr.orange,      .00pt«• 
2  pts.  cardamoii,  r '"^^"^«- 

Humuli 

No.  20. 

((                It 

20  parts  to  100  of  tincture. 

Hydrastis 

No.  60. 

11                    u 

20  parts  to  100  of  tincture. 

Hyoscyanii    . 

No.  60. 

it                li 

15  parts  to  100  of  tincture. 

Ipecacuanha  et  opii 

i(                « 

;sr-ss.iio^pts. 

extract,.         .  J  tincture. 

Krameriae     . 

No.  40. 

il                       iC 

20  parts  to  100  of  tincture. 

Lobelise 

No.  40. 

1(                 il 

20  parts  to  100  of  tincture. 

Matico  .... 

No.  40. 

a                 it 

10  parts  to  100  of  tincture. 

Moschi 

u                u 

10  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture. 

Opii      .... 

No." '50. 

li                 a 

Opii  cauiphorata  . 

No.  50. 

11                 li 

4  parts  opium. 

• 

1 

4  p.  benzoic  acid, 
4  parts  oil  anise, 
4  parts  camphor, 
40  pts.  glycerin,   J 

1000  pts. 
tincture. 

Quassise 

No.  40. 

U                       It 

10  pai-ts  to  100  of  tincture. 

Ehei     .... 

No.  40. 

it                it 

12  pts.  rhubarb,    \  100  pts. 
2  pts.  cardamon,   J  tincture. 

Khei  aromatica     . 

No.  40. 

It                It 

20  parts  rhubarb,  ~ 
4  pts.  cinnamon, 
4  parts  cloves, 
2  parts  nutmegs. 

100  pts. 
tincture. 

Rhei  dnlcis  . 

No.  40. 

It                It 

8  pts.  rhuliarb, 
4  pts.glycyrrhiza, 
4  parts  anise, 
1  part  cardamon. 

100  pts. 
"  tincture. 

Scillse    .         . 

No.  30. 

il                It 

15  parts  to  100  of  tincture. 

Serpentarite  . 

No.  40. 

il                It 

10  parts  to  100  of  tincture. 

Stramonii 

No.  40. 

11                 a 

10  parts  seed 'to  100  of  tinct. 

Calumbie 

No.  20. 

Alcohol     3     parts, 
water  2. 

10  parts  to  100  of  tincture. 

Cinnamomi  . 

No.  40. 

Alcohol     3     parts, 
water  2. 

10  parts  to  100  of  tincture. 

Ignatiffi 

No.  60. 

Alcohol     8    parts, 
water  1. 

10  parts  to  100  of  tincture. 

Nucis  vomicse 

No.  60. 

Alcohol     8     parts, 
water  1. 

20  parts  to  100  of  tincture. 

Sanguinarite . 

No.  60. 

Alcohol     2     parts, 
water  1. 

15  parts  to  100  of  tincture. 

Valerian*     . 

No.  60. 

Alcohol     2     parts, 
water  1. 

20  parts  to  100  of  tincture. 

Vanillse 

Cut  and 

Alcohol     2     parts. 

10  parts            1  to  100  pts. 
20  parts  sugar  (  tincture. 

bruised. 

water  1. 

Cinchona 

No.  60. 

Alcohol  65,  glycer- 

20 parts  to  100  of  tincture. 

• 

in  10,  water  25. 

Cinchona  compositse      . 

No.  60. 

Alcohol  80,  glycer- 

10 pts.  cinchona. 

in  10,  water  10. 

8  parts  cort.  au- 

rantii, 
2  pts.  serpentaria,  J 

100  pts. 
tincture. 

Kino     .... 

Alroliol  fiO  orlvppr- 

10  parts  to  100  of  tincture. 

Ji X  i-KiKJ M-L\J X     \J\Jt    fi^^y   V-itiJ. 

in  15,  water  15. 
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Syllabus  of  Tinltuues,  etc\ — {Continiicd). 


Name  of  Tincture. 


Capsiri 

Lavandulae  composite 


Opii  (leodorata 
Guiiiaci  ainnioniata 

Valerianoe  ammoniata 


Fineness 

of 
Powder. 


No.  30. 
No.  'JO. 


No.  60. 
No.  20. 

No.  60. 


Stri'iiKtli  of 
Menbtruum. 


19  alcohol,  1  water. 
6SU   j)arts   alcohol, 
270  parts  water. 


20  alcohol,  80  water. 
Spirits      ammonia 

aromatic. 
Spirits      ammonia 

aromatic. 


Proportion  of  Drug. 


5  parts  to  100  of  tincture 

Sjjts.oil  lavender, " 

2  p.  oil  rosemary, 

18  j)ts.  cinnamon,     1000  pts. 

4  parts  cloves,        f  tincture. 

lU  pts.  nutmeps, 

8  p.  red  saunders, 

10  parts  to  100  of  tincture. 

20  parts  to  100  of  tincture. 

20  parts  to  100  of  tincture. 


Working  Formulas  for  Preparing  the  Tinctures. 

From  the  U.  S.  Pharmacopoeia. 

Tlnctura  Aconiti,  U.  S.  P.     {Tincture  of  Aconite.) 

Aconite,  in  No.  60  powder,  four  hundred  parts 

Tartaric  acid,  four  partes 

Alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 


400 
4 


1000 


]\Ioisten  the  powder  with  200  parts  of  alcohol,  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  macerate  for  24  hours ;  then  pack 
it  firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  alcohol 
upon  it,  until  1000  parts  of  tincture  are  obtained. 


Tinctura  Aloes,  U.  S.  P.     {Tincture  of  Aloes.) 

Purified  aloes,  in  moderately  fine  powder,  ten  parts 
Extract  of  glycyrrhiza,  in  moderately  fine  powder,  ten  parts 
Diluted  alcohol,  a  sufficient  quantity 


10 

10 


100 


To  make  one  hundred  parts 

Mix  the  powders  with  80  parts  of  diluted  alcohol,  and  macerate  the 
mixture  for  7  days,  in  a  closed  vessel ;  then  filter  through  ])aper,  add- 
ing, through  the  filter,  enough  diluted  alcohol  to  make  the  tincture 
weigh  100  parts. 

Tinctura  Aloes  et  Mj/rrhce,  U.  S.  P.      {Tincture  of  Aloes  and  Miirrh.) 


riu-ified  aloes,  in  moderately  fine  powder,  ten  part% 
Myrrh,  in  moderately  fine  powder,  ten  parts    . 
Alcohol,  a  sufficient  (juantity 


10 
10 


100 


To  make  one  hundred  parts        ...... 

Mix  the  jiowders  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 
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Tinctura  Amicce  Florum,  U.  S.  P.     {Tincture  of  Arnica  Flowers.) 
{Tinctura  AimiccE,  Pharm.,  1870.) 

Arnica  flowers,  in  No.  20  powder,  twenty  parts        ...  20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  diluted  alcoliol,  and  proceed  as 
for  tuicture  of  aconite. 


Tinctura  Amicce  Badicis,  U.  S.  P.     ( Tincture  of  Arnica  Boot.) 

Arnica  root,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts        .         .        ...        .        .        100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  AsafrMdce,  U.  S.  P.^    ( Tincture  of  Asafoetida.) 

Asafoetida,  bruised,  twenty  parts 20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  asafoetida  with  80  parts  of  alcohol,  and  proceed  as  for  tinct- 
ure of  aloes. 


Tinctura  Aurantii  Amari,  U.  S.  P.     ( Tincture  of  Bittei^  Orange  Peel.) 
{Tinctura  Aurantii,  Pharm.,  1870.)     ' 

Bitter  orange  peel,  in  No.  30  powder,  twenty  parts     ...      20 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  macerate 
i'or  24  hours;  then  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  diluted  alcohol  upon  it,  until  100  parts  of  tincture  are 
obtained. 

Tinctura  Aurantii  Didcis,  U.  S.  P.     {Tincture  of  Sweet  Orange  Peel.) 

Sweet  orange  peel,  recently  separated  from  the  fresh  fruit  and 

deprived  of  the  inner  white  layer,  twenty  parts      ...       20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  orange  peel,  previously  cut  into  small  pieces,  with  80  parts 
of  alcohol,  and  proceed  as  for  tincture  of  bitter  orange  peel. 
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Tinctam  Bdladoniice,  U.  S.  P.     {Tincture  of  BcUadonna.) 

Belladonna  leaves,  in  No.  GO  powder,  fifteen  parte      ...      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  aud  proceed  as 
for  tincture  of  aconite. 

Tinctura  Benzobii,  U.  S.  P.     {Tincture  of  Benzoin.) 

Benzoin,  in  moderately  coarse  powder,  twenty  parte  ...      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Mix  the  powder  with  80  parts  of  alcohol,  aud  proceed  as  for  tincture 
of  aloes. 

Tinctura   Benzoini    Composita^    U.  S.  P.      {Compound    Tincture   of 

Benzoin.) 

Benzoin,  in  coarse  powder,  twelve  parte 12 

Purified  aloes,  in  coarse  powder,  two  parts 2 

Storax,  eight  parts 8 

Balsam  of  tolu,  four  parts 4 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte ItHJ 

Mix  the  benzoin,  aloes,  storax,  aud  balsam  of  tolu  ^^^th  75  parts  of 
alcohol,  aud  proceed  as  for  tiucture  of  aloes. 

Tinctura  Br^/ojiice^  U.  S.  P.     ( Tincture  of  Bryonia.) 

Bryonia,  recentlj-  dried  and  in  No.  40  powder,  ten  parte    .        .      10 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powdiT  with  10  parts  of  alcohol,  and  proceed  as  for 
tiucture  of  aconite;. 

Tinctura  Calendulce,  U.  S.  P.     {Tincture  of  Calendula.) 

Calendula,  in  No.  20  powder,  twenty  parte 20 

Diluted  alcohol,  a  sufficient  quantity 

To  niake  one  hundred  parte 100 

Moi.sten  the  powder  with  40  parts  of  diluted  alcohol,  aud  proceed  as 
for  tiucture  of  aconite. 

Tinctura  Calumba:,  U.  S.  P.     ( Juncture  of  Calumba.) 

Calumba,  in  No.  20  j^owder,  ten  parte 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  jiarte 100 


WORKING    FORMULAS.  681 

Mix  alcoliol  and  water  in  the  proportion  of  3  parts  of  alcohol  to  2 
parts  of  water,  and,  having  moistened  the  powder  with  10  parts  of  the 
mixture,  proceed  as  for  tincture  of  aconite. 

Tinctura  Cannabis  Indicce,  U.  S.  P.     ( Tincture  of  Indian  Cannabis.) 

{Ihidura  Cannabis,  Pharm.,  1870.) 

Indian  cannabis,  in  No.  40  powder,  twenty  parts        ...      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100    . 

Moisten  the  powder  with  20  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Cantharidis,  U.  S.  P.     ( Tincture  of  Cantharides.) 

Cantharides,  in  No.  60  powder,  five  parts 5 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  3  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Capsici,  U.  S.  P.     (  Tincture  of  Capsicum.) 

Capsicum,  in  No.  30  powder,  5  parts 5 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  19  parts  of  alcohol  to  1 
part  of  Avater,  and,  having  moistened  the  powder  with  3  parts  of  the 
mixture,  proceed  as  for  tincture  of  aconite. 

Tinctura  Cardamomi,  U.  S.  P.     ( Tincture  of  Cardamom.) 

Cardamom,  in  No.  30  powder,  fifteen  parts 15 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Cardamomi  Composita,  U.  S.  P.     (Compound  Tincture  of 

Cardamom.) 

Cardamom,  twenty  parts 20 

Cinnamon,  twenty  parts 20 

Caraway,  ten  parts 10 

Cochineal,  five  parts 5 

Glycerin,  sixty  parts 60 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Mix  the  tiinlanioin,  cinimmou,  caraway,  and  cochineal,  and  reduce 
them  to  a  iiKKlcnitely  coai'se  (No.  40)  powder.  Havino;  moistenal  the 
powder  with  2")  parts  of  dihited  alcohol,  pack  it  tirinly  in  a  cylindrical 
percolator,  and  ^radnally  pour  diluted  alcohol  upon  it,  until  U\{)  j)arts 
of  tincture  are  obtained  ;   then  add  the  glycerin  and  mix  theui. 

Thu'tnrd  (htcrhu  (\>mj)Of(ita,  U.  S.  P.     (Cfnnjxxnul  Tincture  of  (hfechu.) 

{Tincfura  Catechu,  1  Miami.,  1870.) 

Civteclui,  in  No.  4()  powder,  twelve  pait^ 12 

Cinnanioii.  in  No.  4(1  powder,  eiglit  parts 8 

Diluted  alcohol,  a  sutlicient  quantity 

To  make  one  hundred  partes 100 

Mix  the  j)owders,  and,  having  moistened  tlie  mixture  with  15  parts 
of  diluted  alcohol,  macerate  for  24  hours ;  then  proceed  as  for  tincture 
of  aconite. 

Tinctura  Chiratce,  U.  S.  P.     {Tincture  of  Chirata.) 

Chirata,  in  No.  40  powder,  ten  ]iarts 10 

Dilutetl  alcohol,  a  sufticient  (|uautity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Cimicifuf/ce,  U.  S.  P.     ( Tincture  of  Cimicifuga.) 

Ciniieifuga,  in  No.  (JO  jiowder,  twenty  parts        ....      20 
Alcohol,  a  sutlicient  quantity 


i 


To  make  one  hundred  parts 100 

Moisten  the  powder  with   15  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Cinchonce,  U.  S.  P.     (Tincture  of  Cinchona.) 

Yellow  cinchona,  in  No.  00  powder,  twenty  parts       ...       20 

Glycerin,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Mix  the  glycerin  with  G5  jiarts  of  alcohol  and  25  parts  of  water,  and, 
having  moistened  the  powder  with  20  parts  of  the  mixture,  macerate  for 
24  hours;  then  proceed  as  for  tincture  of  aconite. 

Tinctura  Cinchonce  Composita,  U.  S.  P.     [Compound  Tincture  of 

Cinchona.) 

Red  cinchona,  ten  parts 10 

Bitter  oranj^c  peel,  eij;ht  parts 8 

Serpen taria,  two  parts    .........        2 

Glycerin,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts  .......     100 
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Mix  the  glycerin  with  80  parts  of  alcohol  and  10  j)arts  of  water. 
Having  mixed  the  cinchona,  orange  peel,  and  serpentaria,  reduce  them 
to  a  tine  (No.  60)  powder.  JVIoisteu  the  poAvder  with  20  parts  of  the 
menstruum,  and  macerate  for  24  hours ;  then  proceed  as  for  tincture  of 
a(!onite. 

Tinctura  Cinnamomi,  U.  S.  P.     {Tincture  of  Cinnamon.) 

Cinnamon,  in  No.  40  powder,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  to  2 
parts  of  water,  and,  having  moistened  the  powder  with  5  parts  of  men- 
struum, proceed  as  for  tincture  of  aconite. 

Tinctura  Colchici,  U.  S.  P.     [Tincture  of  Colchicum.) 

Colchicum  seed,  in  No.  30  powder,  fifteen  parts  ....       15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  macerate 
for  24  hours ;  then  pack  it  moderately  in  a  cylindrical  percolator,  and 
proceed  as  for  tincture  of  aconite. 

Tinctura  Conii,  U.  S.  P.     {Tincture  of  Conium.) 

Conium,  in  No.  30  powder,  one  hundred  and  fifty  pa.rts     .        .     150 

Diluted  hydrochloric  acid,  four  parts 4 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  thousand  parts 1000 

Moisten  the  powder  with  45  parts  of  diluted  alcohol,  previously 
mixed  with  the  diluted  hydrochloric  acid,  and  proceed  as  for  tinctm'e  of 
bitter  orange  peel. 

Tinctura  Q'oci,  U.  S.  P.     {Tincture  of  Saffron.) 

Saffron,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  saflPron  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Cubebce,  U.  S.  P.     {Tincture  of  Cubeb.) 

Cubeb,  in  No.  30  powder,  ten  parts '       .      10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisteu  the  powder  with  10  parts;  of  diluted  ukohol,  and  proceetl  as 
for  tiiKture  of  aconite. 

Tinclara  Vigitalis,  U.  S.  P.     {Tincture  of  JJi(/i(ulis.) 

Digitalis,  recently  dried  and  in  No.  60  powder,  fifteen  parts       .       16 
Diluted  alcohol,  a  sullicicnt  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceetl  an 
for  tincture  ol"  aconite. 

Tindurce  Hcrbarum  Rccentiiuii,  U.  S.  P.      {Tinctiwcs  of  Fresh  Herbs. 

These  tinctures,  when  not  otherwiset  directed,  are  to  be  prepared  l)y 
the  following  formula : — 

Take  of  the  fresh  herb,  bruised  or  crushed,  fifty  parts      .        .      50 
Alcohol,  one  hundred  parts 100 

iNIaocrate  the  herb  with  the  alcohol  for  14  days;  then  exprejfS  the 
liquid  and  filter. 

Tlnctura  Ferri  Acetatis,  U.  S.  P. 
(See  Preparations  of  Iron.) 

Tinctiira  Fern  Ghloridi,  U.  S.  P.     {Tincture  of  Chloride  of  Iron.) 
{Tincture  of  Ferric  Chloride.) 

Solution  of  chloride  of  iron,  thirty-five  parts  ....  35 

Alcohol,  sixty-five  parts 65 

To  make  one  hundred  parts        ...  .        .        ICH) 

Mix  the  solution  with  the  alcohol,  and  let  it  stand,  in  a  closely-covered 
vessel,  at  least  3  months ;  then  transfer  it  to  glass-stoppered  bottles. 

Tinclura  Gallse,  U.  S.  P.     {Tincture  of  Nutgall.) 

Nutgall,  in  No.  40  powder,  twenty  parts 20 

Glycerin,  ten  parts      ...  10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  glycerin  with  90  parts  of  diluted  alcoliol,  and,  having  moist 
ened  the  powder  with  10  parts  of  the  mixture,  proceed  as  for  tinctur 
of  aconite. 

Tinclura  Gelsemii,  U.  S.  P.     {Tincture  of  Gelsemium.) 

Gelsemium,  in  No.  60  powder,  fifteen  parUs  ...  15 

Alcohol,  a  sufficient  (juantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  piU'ts  of  alcohol,  and  proceed  as  for  tinct 
ure  of  aconite. 
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Tinctura  Oentianee  Composita,  U.  S.  P.     {Compound  Tincture  of 

Gentian.) 

Gentian,  eight  parts 8 

Bitter  orange  peel,  four  parts 4 

Cardamom,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Mix  the  gentian,  orange  peel,  and  cardamom,  and  reduce  the  mixture 
to  a  moderately  coarse  (No.  40)  powder.  Moisten  the  powder  ^^'ith  10 
parts  of  diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 

Tinctura  Guaiaci,  U.  S.  P.     ( Tincture  of  Guaiac.) 

Guaiac,  in  coarse  powder,  twenty  parts 20 

Alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts        .        .         .        .         .        .        100 

Mix  the  powder  vdth.  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Guaiaci  Ammoniata,  U.  S.  P.     [Ammoniated  Tincture  of 

Guaiac.) 

Guaiac,  in  coarse  powder,  twenty  parts     .        .         .        .        .  20 

Aromatic  spirit  of  ammonia,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  powder  mth  80  parts  of  aromatic  spirit  of  ammonia, 
and  macerate  for  7  days,  in  a  closed  vessel ;  then  filter  through  paj^er, 
adding,  through  the  filter,  aromatic  spirit  of  ammonia,  until  100  parts 
of  tincture  are  obtained. 

Tinctura  Humuli,  U.  S.  P.     {Tincture  of  Hops.) 

Hops,  well  dried  and  in  No.  20  powder,  twenty  parts      .         .  20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Hydrastis,  U.  S.  P.     {Tincture  of  Hydrastis.) 

Hydrastis,  in  No.  60  powder,  twenty  parts        ....  20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 
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Tinclura  Ihjoscyanii,  IT.  S.  P.     {Tincture  of  Ilyoscyamus.) 

Hyosc'vivimis,  recently  driotl  niul  in  No.  GO  powder,  fifteen  parts       15 
Diluted  :ik'ol\ol,  a  suiruient  (juantity 


To  make  one  hundred  parts 100 

Moisten  tlic  j)o\v(l('r  with  15  parts  of  diluted  alcoliol,  and  proceed  its 
for  tincture  of  aconite. 

lYnctura  Ignatice^  U.  S.  P.     ( Tincture  of  Tgnatia.) 

Ijinatia,  in  No.  GO  powder,  ten  part.< 10 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water.  MoLsten  tlie  powder  with  10  parts  of  the  menstruum, 
and  macerate  for  24  horn's;  then  pack  it  firmly  in  a  cylindrical  ])crco- 
lator,  and  trradually  pour  menstruum  u])on  it,  until  the  ij^natia  is 
exhausted.  Reserve  the  lii-st  1)0  parts  of  the  percolate,  eva])orate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  this 
tincture  take  any  convenient  ninnher  of  parts,  and  by  means  of  a  water- 
l)ath  evaj)orate  it  to  dryu(!.ss.  Weigh  the  resulting  extract,  and  from  its 
weight  calcuhite  the  quantity  of  extract  contained  in  the  100  parts  of 
tincture  ol)taine<l ;  then  dissolve  the  dried  extract  in  tlie  remainder  of 
the  tincture,  and  add  enough  of  the  above  menstruum  to  make  the 
product  weigh  so  many  parts  that  each  100  parts  of  tincture  shall  con- 
tain 1  part  of  dry  extract.  Lastly,  mix  thoroughly,  and  filter  through 
paper. 

Tincture  of  ignatia  thus  prepared  represents  about  10  parts  of  ignatia 
in  100  parts. 

Tind.nra  Jodi,  U.  S.  P.     ( Tincture  of  Iodine.) 

{Tinctura  lodinii,  Pharm.,  1870.) 

Iodine,  eight  parts  .........         8 

AU^ohol,  ninety-two  parts      ........       92 


To  make  one  hundred  parts 100 

Di.ssolve  the  iodine  in  the  alcohol. 

(].'VA  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm.  of  iodide 
of  potassium  in  2o  c.c.  of  water  and  a  little  gelatinized  starch,  should 
require  for  complete  decoloration  40  c.c.  of  the  volumetric  solution  of 
hyposulj)hite  of  sodium. 

Tmetura   Iprracuanlm   et  Opii,  U.  S.  P.      (Tincture  of  Ipecaa   and 

Opium.) 

Deodorized  tim-ture  of  opium,  one  hundred  parts  .     1(X1 

Fluid  extract  of  ipecac,  ten  parts 10 

Diluted  alcohol,  a  suJIicient  quantity 

To  make  one  hundred  parts 100 
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Evaporate  the  deodorized  tincture  of  opium  on  a  water-bath  until  it 
weighs  85  parts.  When  it  has  become  cold,  add  to  it  the  fluid  extract 
of  ipecac,  Alter  the  mixture,  and  pass  enough  diluted  alcohol  through 
the  filter  to  make  the  tincture  weigh  100  parts, 

T'mctura  Kino,  U.  S.  P.     {Tincture  of  Kino.) 

Kino,  ten  parts 10 

Glycerin,  fifteen  parts 15 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Mix  the  glycerin  with  60  parts  of  alcohol  and  15  parts  of  water. 
Rub  the  kino  in  a  mortar,  adding  gradually  30  parts  of  this  menstruum 
until  a  smooth  paste  is  made;  transfer  this  to  a  bottle,  add  the  remainder 
of  the  menstruum,  and  macerate  for  24  hours,  occasionally  shaking  the 
bottle ;  then  filter  through  paper,  adding  through  the  filter  enough  of 
a  mixture  of  alcohol  and  water,  made  in  the  proportion  of  4  parts  of 
alcohol  to  1  j)art  of  water,  to  make  the  tincture  weigh  100  parts. 

Keep  the  tincture  in  well-stopped  bottles. 

Tinctura  Kramerice,  U.  S.  P.     {Tincture  of  Krameria.) 

Krameria,  in  No.  40  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

]\Ioisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Lavandula  Composita. 
(See  Spiritus  LavendulcB  Compositus.) 

Tinctura  Lobelice,  U.  S.  P.     {Tincture  of  Lobelia.) 

Lobelia,  in  No.  40  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite, 

Tinctura  Matico,  U.  S.  P.     {Tincture  of  Matico.) 

Matico,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Moisten  the  matico  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 
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Timtam  Jloschl,  U.  «.  P.     {Tmrturc  nf  3r,(sk.) 

Musk,  ten  parts 10 

Ak-ohi)I,  forty-live  parts 45 

Water,  ti)rty-live  parts 45 

Diluted  alcohol,  a  .sutlieient  quantity 

To  make  one  hundred  parts KX) 

Kill)  tlie  nnisk  in  a  mortar,  first,  with  a  little  of  the  water,  until  a 
sm(»oth  niixtun^  is  made,  and  then  with  tlie  remainder  of  the  water. 
Transfer  the  whole  to  a  b'ttlc,  add  the  alcohol,  and  i)Rveed  a.s  for 
tincture  of  aloes. 

TincUira  Myirhoe,  U.  S.  P.     [Tincture  of  3Ii/rrh.) 

Myrrh,  in  moderately  coarse  powder,  twenty  parts    ...      20 
Alcohol,  a  sutticient  quantity 

To  make  one  hundred  parts  .        .        .        .        .        .        .     100 

Mix  the  powder  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tindara  JVucis  Vomicce,  U.  S.  P.     {Tincture  of  Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  twenty  parts       ....      20 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  20  parts  of  the  mixture,  and 
macerate  for  24  hours;  then  pack  it  firmly  in  a  cylindrical  percolator, 
and  g;radually  j)our  menstruum  upon  it,  until  the  nux  vomica  is  ex- 
hausted. lleserN'e  the  first  90  parts  of  the  percolate,  evaporate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  this 
tincture  tal<:e  any  convenient  number  of  parts,  and,  by  means  of  a  water- 
bath,  evaporate  to  dryness ;  weigh  the  resulting  extract,  and  from  its 
weight  calculate  the  (piantity  of  dry  extract  contained  in  the  100  ])arts 
of  tincture;  then  dissolve  the  dry  extract  in  the  remainder  of  the  tinct- 
ure, and  add  enough  of  the  above  menstruum  to  make  the  product 
weigh  so  many  parts,  that  each  100  parts  of  tincture  .shall  contain  2 
parts  of  dry  extract.     Lastly,  mix  thoroughly,  and  filter  through  j)aper. 

Tincture  of  nux  vomica  thus  prepared  represents  about  20  parts  of 
nn\  vomica  in  100  ])art.s. 

Tlnctura  Opil,  U.  S,  P.     {Tincture  of  Opium.) 

Powdered  opium,  ten  parts 10 

Water,  fortj'  parts 40 

Alcohol,  forty  part.s 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  \)arts 100 

Rul)  the  opiimi  in  a  mortar,  with  the  water  jirevioa^ly  heated  to  the 
tem]>erature  of  (•()'-  ('.  (1!)  1"^  l'\),  until  a  smooth  mixture  is  made,  and 
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macerate  for  12  hours;  then  add  the  alcohol,  mix  thoroughly,  and 
transfer  the  wliole  to  a  conical  percolator.  Return  to  the  percolator  the 
fii-st  portion  of  percolate,  until  it  becomes  clear,  and,  when  the  liquid 
ceases  to  drop,  gradually  pour  on  diluted  alcohol,  continuing  the  perco- 
lation until  100  parts  of  tincture  are  obtained. 

Tinctura  Opii  Gampliorata,  U.  S.  P.    {Camphorated  Tincture  of  Opium?) 

Powdered  opium,  four  parts 4 

Benzoic  acid,  four  parts 4 

Camphor,  four  parts 4 

Oil  of  anise,  four  jjarts 4 

Glycerin,  forty  parts 40 

Diluted  alcohol,  a  ^sufficient  quantity 

To  make  one  thousand  parts 1000 

Add  900  parts  of  diluted  alcohol  to  the  other  ingredients,  con- 
tained in  a  suitable  vessel,  and  proceed  as  for  tincture  of  aloes  to 
make  1000  parts. 

Tinctura  Opii  Deodorata,  U.  S,  P,     {Deodorized  Tincture  of  Opium) 

Powdered  opium,  ten  parts 10 

Ether,  twenty  parts 20 

Alcohol,  twenty  parts 20 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts  . 100 

Rub  the  opium  in  a  mortar  with  40  parts  of  water,  gradually  added, 
until  thoroughly  softened,  and  macerate  for  12  hours;  then  express,  and 
repeat  the  operation  twice,  using  the  same  amount  of  water  each  time. 
Mix  the  expressed  liquids,  evaporate  the  mixture  to  10  parts,  and,  when 
it  has  cooled,  shake  it  repeatedly  with  the  ether  in  a  bottle.  When 
the  ethereal  solution  has  separated  by  standing,  pour  it  oif,  and  evapo- 
rate the  remaining  liquid  until  all  traces  of  ether  have  disappeared. 
j\Iix  the  residue  with  50  parts  of  water,  and  filter  the  mixture  through 
paper.  When  the  liquid  has  ceased  to  pass,  add  enough  ^vater,  through 
the  filter,  to  make  the  filtered  liquid  weigh  80  j)arts.  Lastly,  add  the 
alcohol  and  mix  them. 

Tinctura  Physostigmatis,  U.  S.  P.     {Tincture  of  Physostigma.) 

Physostigma,  in  No.  40  powder,  ten  parts 10 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Pyrethri,  U.  S.  P.     ( Tincture  of  Pyrethrum) 

Pyrethrum,  in  No.  40  powder,  twenty  parts 20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisteu  die  powder   with    1")   pnrts  (»f  alcohol,  and  proceed  as  for 
tincture  of  aconite. 


2'inctura  Quassisc,  U.  S.  \\     [Tincture  of  Quassia.) 

Quassia,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the;  powder  with  10  parts  of  dilut<'d  alcohol,  and  proceed  as 
for  tincture  of  aconite. 


Tinctura  Rhei,  U.  S.  P.     {7'incture  of  Rhubarb.) 

Rhnharl),  twelve  parts 

Cardamom,  two  parts 

Diluted  alcohol,  a  suflicient  quantity 


12 

2 


100 


To  make  one  hundred  parts 

Mix  the  rhuharh  and  cardamom,  and  reduce  the  mixture  to  a  ukxI- 
erately  coarse  (Xo.  40)  powder ;  moisten  the  powder  with  10  parts  of 
dilutcil  alcohol,  and  proceed  as  for  tinctui*e  of  aconite. 


Tinctura  Rhei  Aromaiica,  U.  S.  P.      {Aromatic  Tincture  of  Rhubarb.) 


Rhubarb,  twenty  part«!  . 
Cinnamon,  four  parts     . 
Cloves,  four  parts   .... 
Nutmeg,  two  parts .... 
DihUed  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts  . 


20 
4 
4 
2 


100 


Mix  the  rlud>arh,  cinnamon,  cloves,  and  nutmeir,  and  rechice  the 
mixture  to  a  moderately  coarse  (Xo.  40)  powder ;  moisten  the  powder 
with  15  parts  of  diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 


Tinctura  Rhti  JJnlcis,  U.  8.  P.*     (Sweet  Tincture  of  Rhubarb.) 


Rhubarb,  eight  parts 

(Jlycyrrhi/.a,  fonr  parts  . 

Anise,  four  parts     .... 

Cardamom,  one  i)art 

Diluted  ali(jiiol,  a  sufficient  quantity 

To  make  one  hundred  parts  . 


8 
4 
4 
1 


100 


Mix  the  rhul>arh,  jjlycyrrhiza,  anise,  and  cardamom,  and  reduce  the 
mixture  to  a  luotlcratcly  coarse  (No.  40)  j)owder ;  moisten  the  powder 
with  15  parts  of  diluted  alcohol,  and  proceed  a.s  for  tincture  of  aconite. 

♦  For  another  loriiiala,  see  page  ti96. 
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Tinclura  Sangitinarise,  U.  S.  P.     [Tincture  of  San<juinaria.) 

Sanguinaria,  in  No.  60  powder,  fifteen  parts        .         .         .         .15 

Alcohol, 

Water,  each  a  sufficient  quantity 

To  make  one  hundred  parts .    100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water.  INIoisten  the  powder  with  10  parts  of  the  mixture,  and 
proceed  as  for  tincture  of  aconite. 

Tinctura  Saponis  Viridis,  IJ.  S.  P.     {Tincture  of  Green  Soap.) 

Green  soap,  sixty-five  parts 65 

Oil  of  lavender,  two  parts 2 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  soap  and  oil  of  lavender  with  33  parts  of  alcohol,  and  let 
the  mixtui'e  macerate  until  the  soap  is  dissolved ;  then  proceed  as  for 
tincture  of  aloes. 

Tinctura  Scillse,  U.  S.  P.     {Tincture  of  Squill^ 

Squill,  in  No.  30  powder,  fifteen  parts 15 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  jjarts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Serpentarise,  U.  S.  P.     {Tincture  of  Serpentaria.) 

Serpentaria,  in  No.  40  fjowder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Slramonii,  U.  S.  P.     {Tincture  of  Straraonium.) 

Stramonium  seed,  in  No.  40  powder,  ten  parts    ....      10 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Sumhul,  U.  S.  P.     {Tincture  of  Sumhul.) 

Sumbul,  in  No.  30  powder,  ten  parts JO 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisten   the   powder  with   10  jnirts  of  alcohol,  and   proceed  as  for 
tincturi'  of"  aconite. 

Tinctura  Tolulana,  U.  S.  P.     {Tincture  of  Tolu.) 

Balsam  of  Tolu,  ten  parts 10 

Alcohol,  a  suflicient  quantity 


To  make  one  hundred  parts 100 

Add  the  balsam  of  tolu  to  90  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aloes. 

Tinctura  Valerianse,  U.  S,  P.     {Tincture  of  Valerian.) 

Valerian,  in  No.  60  powder,  twenty  parts 20 

Alcohol, 

Water,  each,  a  sufficient  quantity 


"to  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
pai't  of  water.  Moisten  the  powder  with  15  parts  of  the  mixture,  and 
proceed  as  for  tincture  of  aconite. 

Tinctura  Valerianae  Ammoniata,  U.  S.  P.     {Ammoniated  Tincture  of 

Valerian.) 

Valerian,  in  No.  60  powder,  twenty  parts 20 

Aromatic  spirit  of  ammonia,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  aromatic  spirit  of  ammonia, 
and  proceed  as  for  amnjoniated  tincture  of  guaiac. 

Tinctura  Vanillse,  U.  S.  P.     {Tincture  of  Vanilla^ 

Vanilla,  cut  into  small  pieces  and  bruised,  ten  parts  ...       10 

Sugar,  in  coarse  powder,  twenty  parts 20 

Alcohol. 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water;  macerate  the  vanilla  in  50  parts  of  this  mixture  for  12 
hours,  then  drain  off  the  liquid,  and  set  aside.  Transfer  the  vanilla  to 
a  mortiir,  beat  it  with  the  sutjar  into  a  uniform  powder,  then  pack  it  in 
a  percolator,  and  pour  upon  it  the  reserved  liquid  ;  wheii  tliL^  has  disiip- 
pearcd  from  the  surface,  gradually  pour  on  menstruum,  and  continue  the 
percolation,  until  100  parts  of  tincture  are  obtained. 

Tinctura  Veratri  Viridis,  U.  S.  P.     {Tincture  of  Veratrum  Viride.) 

Veratrum  virido.  in  No.  60  powder,  fifty  parts     ....      50 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisten  the  powder  with  15  pai'ts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

2'inctura  Zingiheris,  U.  S.  P.     {Tincture  of  Ginger.) 

Ginger,  in  No.  40  powder,  twenty  parts        .        .        .        .        .20 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Moisten  the  ginger  with  5  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Selections  of  Tinctures  not  Officinal  in  the  U.  S. 

Pharmacopceia.  , 

Tinctxira  Ferri  Amara.     (Dr.  Physick^s  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings ^iij. 

Bruised  ginger. 

Bruised  gentian,  of  each gj. 

Bruised  orange-peel ^ss. 

Infuse  in  1  pint  of  old  cider  for  2  weeks,  in  a  bottle  without  a 
stopper,  and  filter. 

Modified  Formula  for  the  above. 

Take  of  Iron  filings ^iij. 

Old  cider Oj. 

Acetic  acid       .........  f^j. 

Citric  acid        .........  3ss. 

Ginger,  in  coarse  powder §iv. 

Gentian,  in  coarse  powder giv. 

Orange-peel,  in  coarse  powder ,511- 

Alcohol .         ,  Oij. 

Water Oj. 

To  the  iron  filings  in  a  wide-mouth  bottle  add  the  cider  and  acetic 
acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat.  Percolate 
the  aromaties  with  the  mixed  alcohol  and  water.  Add  the  citric  acid  to 
the  cider  preparation,  mix  it  with  the  aromatic  tincture,  and  after  a  few 
hours  pour  off  the  clear  liquor,  filter  the  remainder  into  this,  and  bottle 
for  use.  As  thus  made,  this  preparation  has  a  rich  wine  color,  becoming 
darker  by  age,  but  not  black  and  grumous  like  the  foregoing. 

Though  not  a  handsome  tincture,  this  famous  chalybeate  tonic  is  still 
esteemed  as  most  efficient. 

Tinctura  Cinchonse  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  eifects  of 
cinchona  and  aromaties  are  indicated  with  ferruginous  preparations,  it 
has  been  deemed  desirable  to  contrive  a  method  of  combinins;  these  with- 
out  producing  the  inky  and  grumoiLS  appearance  resulting  from  the 
diffusion  of  tannate  of  iron  in  the  preparation ;  following  the  publica- 
tion of  formulas  for  this  combination  an  extensive  demand  occurred  for 
ferrated  tincture  of  bark,  which  has  only  subsided  with  the  introduction 
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of  bitter  wine  of  iron,  wine  of  citrate  of  iron  and  quinine,  and  other 
inoi'c  desirable  ])n'j)arati<ins.  0{'  tlie  sevi^nd  ]ir«>cess(>s  n^coniniendeii, 
that  <jiven  ainoui;  tlu-  tttiiie  licjiiid  prejxirations,  in  Part  W.  of  this 
work,  is  recommended  as  a  simple  and  satisfactory  cxtempt)rancous 
process. 

Tiiictura  Qulninve.     (Br.  Ph.) 

Take  of  Sulphate  of  quinine      .         .         .         IGO  grains. 

Tincture  of  orange-peel        .        .        Oj  (imperial  measure). 

Digest  for  7  days,  or  till  dissolved. 

Dose,  f5j,  containing  a  grain  of  the  quinine  salt. 

Tindura  Sfrychnirue. 

Take  of  Strychnine Rr.  iij. 

Alcohol fgj. 

Make  a  tincture. 
Dose,  n\^v  to  xvj. 

This  is  ]^erhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  Mhich  it  is  sometimes  substituted. 

Name.  Proportions.  ,  Dose. 

Tinctura  nucis  vomicse,  U.  S.  P.  ^ii  to  5X  of  tincture,  5  to  15  minims. 

Tinctura  strychnine,  gr.  iij  to  f^j  (16  minims  =  ^  grain),  do. 

Flemming^s  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)        .         .^xyj. 

Reotilied  spirits Sufficient. 

Macerate  for  4  days  with  IG  ounces  of  the  spirits,  tlicn  pack  into  a 
j)ercolator,  add  more  until  24  fluidouuces  of  tincture  are  obtainetl. 

This  is  the  strongc'st  (jf  the  tinctures  of  aconite;  it  is  compared  with 
the  others  in  the  following  syllabus  : — 

Naui'j.  Proportions.  Dose. 

Tinctura  aconiti  folii  5ij  leaves  to  Oj  dil.  ale.  20  to  30  drope. 

Tinctura  aconiti  radicis,  TJ.  S.  P.  siv  root  to  5X  of  tincture  5  drops. 

Tinotura  aconiti  (Flemming's)  5viij  root  to  f.^xij  alcohol  3  to  5  drops. 

There  is  not  perhaps  so  great  a  ditterence  lietwcen  the  last  two  as 
their  relative  pro|)ortions  would  indicate,  both  being  nearly  saturated. 
Care  should  Ik;  taken  to  distinguish  these  by  their  full  names  in  pre- 
scribing and  labellinir. 

Dewee^  Tincture  of  Guaiacum. 

Take  of  Guaiacum  resin ."^iv. 

Carbonate  of  potassium Siss. 

Pnlv.  pimento      ........  .^j. 

Diluted  alcoliol Oij. 


Digest  for  2  weeks.     Dose,  from  f5j  to  fojj. 
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Tlnctvra  Rhei  Aromatica.     {Noble's  Tonic  Elixir.) 

Take  of  Rhubarb, 
Caraway, 

Orange-peel,  of  eacli ^ij. 

Brandy Oij. 

Macerate  for  2  w^eeks  or  displace.     Dose,  f5j  to  fSss. 

Tinctura  Rhei  Dulcis. 

Take  of  Rhubarb,  in  moderately  coarse  powder  .        .         .     Jij. 

Anise  seed, 
Liquorice-root,  in  moderately  coarse  powder,  of  each    .     3J. 

Sugar Sij. 

Diluted  alcohol         ......  Sufficient. 

Macerate  the  ingredients  in  a  conical  percolator,  after  they  have  been 
moistened  with  3  fluidonnces  of  the  menstruum  for  24  hours,  then  pour 
on  the  menstruum  until  2|  pints  of  tincture  have  been  obtained. 

Tincivra  Rliei  et  iSermse. 

Take  of  Rhubarb,  in  moderately  coarse  powder       .  1  troj'ounce. 

Semia,  in  moderately  coarse  powder  .         .  120  grains. 
Coriander,  in  moderately  coarse  powder, 

Fennel,  in  moderately  coarse  pow^der,  each,  60      " 

Liquorice,  in  moderately  coarse  powder      .  30      " 

Raisins,  deprived  of  their  seeds  .         .  6  troyounces. 

Diluted  alcoliol 3  pints. 

Macerate  for  7  days,  express,  and  filter  through  paper. 

This  tincture,  though  no  longer  officinal,  is  too  much  used  to  be  left 
unnoticed.  It  has  long  been  known  under  the  name  of  Warner's  gout 
cordial  and  is  deservedly  esteemed. 

Tinctura  Moschi  [Medicinal).     Deschamp. 

Take  of  Musk  (in  grain) 1  part. 

Alcohol  (56  per  cent.) 5  parts. 

Macerate  together  for  14  days,  or  until  needed  for  use,  and  filter. 


Ethereal  Tinctures. 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  these  are 
liable  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary  temper- 
atures, and  in  the  transfer  of  the  liquid  from  the  bottles;  yet  the  solvent 
action  of  ether  and  its  diffusible  character  adapt  it  to  combination  with 
certain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  Virginia, 
containing  .^pi.  mtheris  nitrosi,  are  selected,  having  proved  useful  in 
medical  practice. 
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Mettauers  Ethereal  Tincture  of  Canlharides. 

Take  of  Cuiithivridis  pnlv ^iij. 

Spt.  lother.  nit Oiiss 

Maccnite  I'or  8  days,  and  filter. 

Tlie  ethereoiis  nien.struiim  seems  to  promote  the  tendency  of  the  flies 
to  the  <rcnito-urinary  organs  without  producing  strangury.  It  is  also 
used  as  a  blister  for  the  scalp  of  infants. 

Meitauers  Ethereal  Tincture  of  Cnhehs. 

Take  of  Cultel):P  pulv .'^iv. 

Spt.  aetheris  nit Oij. 

^faoerate  for  8  days,  and  filter. 

Usal  for  sul)acute  inflammation  of  the  bladder,  urethra,  etc.,  and  of 
the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses  spirit 
of  nitrous  ether  as  a  menstruum  for  colchicum,  guaiac,  squill,  ergot, 
ipecac,  etc. 

Ethereal  Tincture  of  Gnaiacnm. 

Take  of  Resin  guaiacura 3  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  a  teaspoonful. 

Ethereal  Tincture  of  Colchicum. 

Take  of  Colchicum 6  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  20  to  30  drops. 

Ethereal  Tincture  of  Cannabis  Tndica. 

Take  of  Squire's  extract  of  cannabis        .         .  Ifalf  an  ounce. 

Spirit  of  nitrous  ether  ....     Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 

Dose,  5  to  15  tlrops. 

The  foregoing  preparations  of  guaiacum,  colchicum,  and  cannabis  are 
used  jointly  for  rheumatic  and  neuralgic  symptoms.  (See  Extemporo/- 
nrou.-<  Prrsrrlption.s.)  Th(>v  are  also  well  adapted  to  replace  the  alcoholic 
tinctures  of  the  .same  drugs  for  most  general  purposes. 

Asiatic  Tincture  for  Cholera. 

Take  of  Opiiim,  in  powder .^j. 

Caniphor  ..........  ,^j. 

Oil  of  cloves f.\j. 

Capsicum,  in  powder .^j. 

Hoffmann's  anodyne Oj. 

Macerate  10  to  20  days,  or  prepare  by  percolation  in  a  close  percolator. 
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This  is  a  most  valuable  application  of  the  ethereal  liquor  of  Hofl- 
mann,  the  diffusible  character  of  which  is  admirably  adapted  to  hciighteu 
the  eliect  of  the  powerful  stimulants  prescribed.  It  has  attained  con- 
siderable celebrity  within  several  years  past. 

Adult  dose,  20  to  60  drops  every  second,  third,  or  fourth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 


CHAPTER    V. 


MEDICATED  WINES    VINEGARS,  ELIXIRS,  AND  CORDIALS. 

Vina,  U.  S.  P. 

THIS  class  of  Galenical  solutions  is  less  numerous  than  the  tinctures, 
to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pharmacopmia ; 
vinum  (vinum  xericum  of  the  last  Pharmacopceia),  w^hich  is  sherry  wine 
(Teneriife  and  Madeira  are  sometimes  used  in  its  stead),  and  vinum 
rubrum,  which  is  port  wine.  The  former  contains  about  20  per  cent, 
of  alcohol,  sp.  gr.  .825,  and  is  directed  to  be  mixed  with  alcohol  in  the 
proportion  of  7  parts  of  wine  to  1  part  of  alcohol,  to  make  the  new 
officinal  vinum  album  fortius,  which  is  the  menstruum  for  all  the 
medicated  wines ;  when  thus  fortified,  the  wines  are  more  permanent ; 
and  the  latter  near  26  per  cent. 

In  all  the  medicated  wines  which  are  officinal,  sherry  wine  is  directed 
as  the  menstruum.  This  is  a  clear,  amber-colored  liquid,  having  an 
agreeable  pungent  taste,  and  destitute  of  acidity.  It  possesses  the  advan- 
tage over  either  alcohol  or  diluted  alcohol  of  being  less  stimulating,  and 
more  agreeable  in  its  taste  and  in  its  effi^cts  on  the  system.  It  is  chiefly 
objectionable  as  a  substitute  for  diluted  alcohol,  from  its  liability  to 
decompose  when  impregnated  with  the  soluble  principles  of  plants.  To 
meet  this  objection,  it  is  customary  with  some  to  add  from  1  to  2  fluid- 
ounces  of  alcohol  to  a  pint  of  the  wine. 

Syllabus  of  the  Officinal  Medicated  Wines. 


Officinal  Name. 


Vinum  aloes 
Vinum  antimonii 

Vinum  aromaticum 


Proportions. 


(Aloes,  G  parts 
Cardamom, 
Ginger,  ea.  1  pt. 
4  parts  tart.  emet. 
Lavender, 
()i-iganum, 
Peppermint, 
Rosemaiy, 
Sage, 

Wormwood, 
each  1  part . 


^  100  parts) 
\  finislied  ^ 
)  wine  j 
to  1000  parts 

to  100 
parts  of 
finished 

wine 


Dose. 


fSJ  to  f3ss 


Med.  Properties. 


/  Carminative,    i 
\      aperient.       | 

Expect.,  emet.    i 
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Syllabus  of  the  Offioinat.  Medicated  Wines — {Confinurff). 


Officinal  Name. 

rrojMirtiiins. 
40  parts  to  lUO  parts 

Dose. 

Med.  Properties. 

Viniun  colchici  radicis 

Gtt.  X  to  f^i 

f  Diuretic,  nerv. 
\     sedative. 

Vinnnicolchici  seminis 

1 5  parts  to  1 00  parts 

f3J  to  f^ij 

i( 

Viniim  ergota? 

l."»  pts.  to  100  pts. 
■  Solution  citrate  of 

iron  ;ind  quinine    8  pts. 
Tinct;;re       sweet 

f^j 

Parturient. 

Vinum  ferri  junarum 

1 

orange  peel          12  pts.   [- 
Syruj)                      36  pts. 
Stronger       white 
wine                       44  pts.  J 
f  Citrateof  iron  and 

amnujuium            4  pts. 
'   Tincture       sweet 

58S  to  sj 

Tonic 

i 

Vinum  ferri  citratis 

orange  peel          12  pts.    • 
i    Syrup                        12  pts. 
Stronger       white 
wine                      72  pts.  , 

3SS 

Tonic. 

Vinnm  ipccacuanlui- 

7  pis.  fluid  extract  to  100  pts. 

f^j  to  f^ss 

Expectorant. 

1  I'owd.  opium  10  i)ls.  )    to  ) 

1  Narcotic,  seda- 

Vinum  opii 

-1  Cinnamon  1  pt.            ^  100  > 
1.  Cloves  1  pt.                 j  i)ts.  J 

Cill.  X  to  XX 

\     tive,  etc. 

Vinimi  rhei 

/Rhubarb  10  pts.  \  to  100   \ 
\  Calamus  1  pt.       i      pts.      (' 

f  Carminative, 
\      aperient. 

REMARKS   ON   THE   INIEDICATED    WINES. 

The  two  wines  of  colchicum  are  miicli  prescribed  in  rheumatic  and 
gouty  affections ;  tliat  of  the  root,  as  seen  in  the  syllabus,  is  nuicli  tiie 
stroiiLTcr.  Prepared  accordino;  to  the  workinij  formula  ajjpendcd  from 
the  Pharmacupceia,  it  furni.'jhes  a  very  eilicient  preparation.  The  wine 
of  the  seed  should  be  made  of  the  fresh  and  well-preserved  seed  ;  it  is 
preferral  by  some  as  a  more  uniform  prej)aration.  Large  (piantities  of 
wine  of  fresh  colchicum  root  are  imjjortcd  from  England,  and  it  is  slid 
to  be  more  eilicient  than  that  pre[)ared  oi"  the  dried  r(K>t.  Some  of  the 
best  pharmacists  in  England,  however,  ])refer  to  u.se  the  recently  dried 
root  as  furnishing  uniform  and  sati.sfactory  results. 

Antliiionkd  wine  is  made  by  trituratitm  in  a  mortar,  owing  to  the 
comjntrativc  insolubility  of  the  tartrate  of  antimony  and  potassium 
in  alcoholic  Jicjuids.  The  late  edition  of  the  Pharinacajxria  directs  a 
small  portion  of  boiling  water  to  be  added  to  the  salt,  and  this  solution 
to  the  wine. 

M'inr  of  iprracHanha  is  an  elegant  and  very  popular  jireparation, 
being  much  used  by  itself,  and  with  other  expectorant  and  diaplioretic 
remedies;  it  is  not  as  depressing  in  its  effects  as  wine  of  antimony,  and 
yet  about  ecpially  clficncioiLS  as  an  emetic  and  nau.seant.  It  will  be 
ob.servcd  that  it  is  directed  to  be  made  by  adding  7  parts  of  the  fluid 
extract  to  sulUcicnt  strontrer  white  wine  to  make  100  ])arts  bv  weio-ht. 

Wine  of  eir/of  is  j)erhaps  more  useil  tlian  any  otlnu*  preparation  of 
that  drug ;  it  has  no  other  fault  than  its  proneness  to  deeompo-se  in  hot 
weather,  wiiich   makes  it  necessary  to  add  a  little  strong  alcohol,  or  to 
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keep  it  in  a  cool  place  and  in  well-stopped  bottles.  This  is  now  directed 
to  be  made  by  percolating  15  parts  of  ground  ergot  with  sufficient 
^ti'onger  white  wine  to  make  100  parts  by  weight. 

Three  new  jweparations  of  this  class  have  been  made  officinal  in  the 
edition  of  1880;  these  are: 

Vinuni  aromaticum,  M'hich  Ls  used  as  a  stimulating  application  to 
venereal  ulcers. 

Vinum  ferri  amarum  and  vinum  ferri  citratis,  both  of  which  have 
been  used  with  advantage  where  chalybeate  tonics  are  indicated. 

Vinum  tabaci,  it  will  be  noticed,  has  been  dismissed. 

Vinum  Alburn,  U.  S.  P.     (  White.  Wi7ie.) 

A  pale  amber-colored  or  straw-colored  alcoholic  liquid,  made  by  fer- 
menting the  unmodified  juice  of  the  grape,  freed  from  seeds,  stems,  and 
skins. 

White  wine  should  be  preserved  in  well-closed  full  casks  or  bottles, 
and  in  a  cool  place. 

White  wine  should  have  a  full,  fruity,  agreeable  taste,  without  exr 
cessive  SAveetness  or  acidity,  and  it  should  have  a  pleasant  odor,  free 
from  yeastiness.  Its  sp.  gr.  at  15.6°  C.  (60°  F.)  should  not  be  less 
than  0.990,  nor  more  than  1.010.  If  10  c.c.  of  white  wiue  he  diluted 
with  an  equal  volume  of  distilled  water,  and  treated  with  5  drops  of 
test-solution  of  ferric  chloride,  only  a  faint  greenish-brown  color  should 
make  its  appearance  (absence  of  tannic  acid).  Upon  evaporation  and 
12  hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less 
than  1.5  per  cent.,  nor  more  than  3.0  per  cent.  Using  litmus  paper  as 
an  indicator,  250  c.c.  of  white  wine  should  require  for  complete  neutral- 
ization not  less  than  15,  nor  more  than  26  c.c.  of  the  volumetric  solution 
of  soda. 

Tested  by  the  following  method,  white  wine  should  contain  not  less 
than  10  per  cent.,  nor  more  than  12  per  cent,  by  weight,  of  absolute 
alcohol : 

Weigh  a  definite  volume  of  the  wine  at  the  temperature  of  15.6°  C. 
(60°  F.) ;  evaporate  it  in  a  porcelain  capsule  to  ^  of  its  original  volume, 
cool,  and  add  distilled  water  until  the  mixture  measures  its  original 
volume  at  the  temperature  of  15.6°  C.  (60°  F.);  then  weigh  again. 
The  first  weight  divided  by  the  second  will  afford  a  quotient  (to  be 
carried  out  to  4  decimal  places)  which  corresponds  to  the  percentage  of 
absolute  alcohol  by  weight  in  the  wine. 

Vinum  Album  Fortius,  U.  S.  P.     {Stronger  White  Wine) 

White  wine,  seven  parts 7 

Alcohol,  one  part 1 

Mix  them. 

When  tested  for  alcohol,  as  described  under  white  wine  (see  Vinum 
Album),  stronger  white  wine  should  contain  not  less  than  20  per  cent., 
nor  more  than  25  per  cent.,  of  absolute  alcohol  by  weight. 
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Vi7iuni  Aloc.^,  U.  S.  1  \     (  Winr  of  Aloe:^.) 

Puriliod  aloes,  six  parts 6 

Ciuilamom,  uno  part 1 

Ginger,  one  part 1 

Stronger  white  wine,  a  suincient  quantity 

To  make  one  hundred  parts 100 

Mix  tlie  aloes,  cai-tlanioin,  and  giuger,  and  reduce  them  to  a  luotlerately 
coai-se  (No.  40)  powder.  Macerate  the  i)owder  with  IX)  parts  of  stronger 
white  wine  for  7  days,  witli  (;ccasioiial  agitation,  and  iiher  through  pa})or, 
addini:;,  through  the  filter,  enough  stronger  white  wine  to  make  die 
liltt-ivd  li(iuid  weigh  100  parts. 

Vinuni  Antinwnii,  U.  S.  T.     ( Wine  of  A  ntinvmy.) 

Tartrate  of  antimony  and  potassium,  four  jjarts  ...        4 

Boiling  distilled  water,  sixty  parts 00 

Stronger  wliite  wine,  a  sufficient  ([uantity 

To  make  one  thousand  parts 1000 

Dissolve  the  tartrate  of"  antimony  and  potassium  in  the  water,  and, 
while  the  solution  is  hot,  add  600  parts  of  stronger  white  wine,  and 
filter  through  paper,  adding,  through  the  filter,  enough  stronger  white 
wine  to  make  the  filtered  liquid  weigh  1000  parts. 

Vinum.  Aromaticum,  U.  S.  P.     {Aromatic  Wine.) 

Lavender,  one  part 1 

Origanum,  one  part 1 

rcppcrHiint,  one  part 1 

Rosemary,  one  part 1 

Sage,  one  part 1 

Wormwood,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  solid  ingredients,  and  reduce  them  to  a  coarse  (No.  20)  pow- 
der. Moisten  the  powder  with  4  parts  of  stronger  white  wine,  pack  it 
niodei-ately  in  a  conical  glass  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  licjuid  weigh  100  parts. 

Vimua  Colchici  liadicis,  U.  S.  P. .   (  Wine  of  Cokhicvm  Root.) 

Colchicum  root,  in  No.  'M  ])()wder,  forty  parts     ....      40 
Stronger  wliite  wine,  a  suflicient  quantity 

To  make  one  hundred  parts  .....••     1^^ 

Moisten  the  powder  with  10  parts  of  stronger  white  wine,  pack  it 
nKxIer.itely  in  a  (conical  percolator,  and  gradually  pour  enough  stronger 
white  wine  upon  it  to  make  the  liltered  liquid  weigh  100  parts. 
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Vinu7n  Colehici  Scminis,  U.  S.  P.     (  Wiiie  of  Colchicum  Seed.) 

Colcliicuni  seed,  in  No.  20  powder,  fifteen  parts  ....      15 
Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

To  the  powder  add  90  parts  of  stronger  Avliite  wine,  and  macerate  for 
7  days,  with  occasional  a;^itation;  then  filter  through  paper,  adding, 
through  the  filter,  enough  stronger  white  wine  to  make  the  filtered  liquid 
w^eigh  lOU  parts. 

Vinwn  Ergotoz,  U.  S.  P.     (  Wine  of  Ergot. ) 

Ergot,  recently  ground  and  in  jS^o.  30  pow^der,  fifteen  parts        .      15 
Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

MoLsten  the  powder  with  4  parts  of  stronger  white  %^'ine,  pack  it 
moderately  in  a  cylindrical  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinuiii  Ferri  A/uarum,  U.  S.  P.     {Bitter  Wine  of  Iron.) 

Solution  of  citrate  of  iron  and  quinine,  eight  parts     ...        8 
Tincture  of  sweet  orange  peel,  twelve  parts         .        .        .         .12 

Syrup,  thirty-six  parts 36 

Stronger  white  wine,  fortj^-four  parts 44 

To  make  one  hundred  parts 100 

Mix  and  filter  through  paper. 

Vinu7ii  Ferri  Citratis,  U.  S.  P.     ( Wine  of  Citrate  of  Iron.) 

Citrate  of  iron  and  ammonium,  four  parts 4 

Tincture  of  sweet  orange  peel,  twelve  parts         ....  12 

Syrup,  tw^elve  parts 12 

Stronger  white  wine,  seventy-two  parts 72 

To  make  one  hundred  parts  .        .        .        .         .        .         •     100 

;Mix  and  filter  through  paper. 

Vinum  Ipecacuanhce,  U.  S.  P.     (  Wine  of  Ipecac.) 

'Fluid  extract  of  ipecac,  seven  parts 7 

Stronger  white  wine,  ninety-three  parts 93 

To  make  one  hundred  parts 100 

Mix  and  filter  through  paper. 

Vinum  Opii,  U.  S.  P.     ( Wine  of  Opiura.) 

Powdered  opium,  ten  parts 10 

Cinnamon,  in  Xo.  60  powder,  one  part 1 

Cloves,  in  iS'o.  30  powder,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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To  tlie  inixiil  powih  is  add  !K)  ])arts  of  strouojer  white  wine,  and 
mac-crate  the  mixture  for  7  (hiys,  witli  occasional  agitation;  then  trans- 
fer it  to  a  filter,  and  giiuhialiy  pour  enough  stronger  white  wine  upon 
it  to  make  the  filtcnnl  li(|iiid  \vcit;h  1(H)  parts. 

Vinuni  li/iei,  U.  S.  ['.     {  Wiht  of  Rhubarb.) 

Rhul)iirh,  ill  No.  •'?()  powder,  ten  jtart.s 10 

(^ilannis,  in  No.  'M)  powder,  one  ])art 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  iiundred  parts lOU 

Moisten  the  mixed  powders  Avith  five  parts  of  stronger  wiiite  wine, 
pa<-k  the  mixture  in  a  conical  glass  percolator,  and  gradually  jiour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vimrni  Rvbrunu  U.  S.  P.     (/?<//  Wine.) 

A  deep  red,  alcoholic  liquid,  made  by  fermenting  the  juice  of  colored 
grapes  in  presence  of  their  skins. 

Red  wine  should  be  j)reserved  in  well-dosed,  full  casks  or  Iwttles, 
and  in  a  cool  place. 

Red  wine  should  have  a  full,  fruity,  moderately  astringent,  pleasjint 
tiiste,  without  «lccided  sweetness  or  excessive  acidity.  It  should  have  a 
])leasant  odor,  free  from  yeastiness.  Its  sp.  gr.  at  15.G°  C.  (60°  F.)  should 
not  be  less  than  0.989,  nor  more  than  1.010.  If  10  cc.  of  retl  wiiic 
be  diluted  with  an  equal  volume  of  distilled  water,  and  treated  with  o 
dro[)s  of  test-solution  of  ferric  chloride,  the  li(piid  should  acquire  a 
brownish-green  color,  due  to  tannic  acid.  Ui)on  evaporation  and  1 2 
hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less 
than  1.6  [)er  cent.,  nor  more  than  3.5  ])cr  cent.  Using  litmus  ]ia]ier  as 
au  indicator,  250  cc.  of  red  wine  should  require,  for  complete  nculral- 
ization,  not  less  than  15,  nor  more  than  26,  cc.  of  the  volumetric  solu- 
tion of  soda.  If  50  cc.  of  red  wine  be  treated  with  a  slight  excess  of 
wat(.'r  of  ainiiiouia,  the  licpiid  sh<iuld  acquire  a  green  or  brownish-green 
color;  if  it  be  then  well  shaken  with  25  cc.  of  ether,  the  greater  jtor- 
tion  of  the  ethereal  layer  removwl  and  evapoi-ated  in  a  porcelain  capsule 
with  excess  of  acetic  acid  and  a  few  fibres  of  uncolored  silk,  the  latter 
should  not  ac(piire  a  crimson  or  violet  color  (absence  of  aniline  ('olof-s). 
Willi  test-solution  of  ac(>tate  of  lead,  red  wine  should  form  a  heavy 
precipitate,  which  may  vary  in  color  from  bluish-green  to  green. 

Tested  by  tlu;  following  method,  red  wine  should  contain  not  less  than 
1(1  per  cent.,  nor  more  than  12  percent.,  by  weight,  of  absolute  alcohol : 

Weigh  a  dcKuite  volume  of  the  red  wine  at  the  temperature  of  15.6°  V. 
(^()()°  F.),  evajionite  it  in  a  |)orcelain  capsule  to  /{  of"  its  original  volume, 
cool,  and  add  distilled  \vat<'r  until  the  mixture  measures  its  original 
volume  at  th(!  temperature  of  15.6°  C.  (60°  F.);  then  weigh  ag:iiii. 
The  fii*st  weight  divided  by  the  second  will  afford  a  quotient  (to  be  rar- 
ried  out  t<t  four  decimal  places\  which  corresponds  to  the  peirentage  of 
absolute  alcohol,  by  weight,  in  the  wine. 
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Wines  not  Officinal  in  U.  S.  P. 

Viiium  Ergot(B  Saturatmn. 

Take  of  Ergot,  recently  powdered       .         .         .fiiiss. 

Sherry  wine A  sufficient  quantity. 

Moisten  the  orgot  with  a  fluidounce  of  the  wine,  transfer  to  a  conical 
percolator,  pack  firmly,  and  slowly  displace  one  pint. 

This  preparation  has  been  long  in  use  as  a  most  eificient  parturient 
and  valuable  an ti hemorrhagic. 

Wine  of  Wild  Chenvj  Bark. 

Take  of  Alcoholic  extract  (from  24  ounces)  of  wild  cherry 

bark,  about  .......  .o^ss. 

Sweet  almonds .^iij. 

Water 1  pint. 

Sherry  wine    ........  2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  extract  with 
half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a  Ijottle  of  the 
(Capacity  of  o  pints,  stop  it  closely,  and  permit  it  to  stand  for  3  dn)s,  with 
occasional  agitation  ;  then  add  the  remainder  of  the  wine,  allow  it  to 
stand  a  week,  and  filter.  By  this  mode  of  proceeding,  opportunity  is 
afforded  for  the  development  of  the  hydrocyanic  acid  before  the  men- 
struum is  made  so  alcoholic  as  to  retard  the  reaction  which  favors  its 
formation. 

Thus  made,  the  mne  of  \vild  cherry  bark  is  a  transparent,  wine-red 
liquid,  having  an  astringent,  bitter  almond  taste  and  odor,  much  less 
agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  .sedative  is  a  teaspoonful. 


.5".i- 

20  pints. 


Wine  of  Tar  Tar  Beer — Jews'  Beer. 

Take  of  Oil  of  tar f.^vj. 

Carbonate  of  magnesia 

Sugar     

Alcohol 

Syrup    

Sherry  wine,  sufficient  to  make 

Rub  the  oil  of  tar  with  the  maguesia  and  sugar  to  a  smooth  powder, 
then  having  mixed  the  alcohol,  wine,  and  water  together,  rub  the  tar  and 
magnesia  with  the  mixed  liquids  gradually  added,  shake  them  well  and 
filter,  finally  add  the  syrup. 

This  yields  a  bright,  wine-colored  preparation,  possessed  of  the  odor 
and  taste  of  the  tar  in  a  marked  degree,  and  has  given  satisfaction 
wherever  prescribed. 

The  dose  is  a  tablespoouful  3  or  4  times  daily. 

Wine  of  Iron.     (T.  Weaver.) 

Take  of  Citrate  of  iron  * 128  grains. 

Sherry  wine 12  fluidounces. 

Hot  water,  and 

Sugar,  of  each Sufficient. 

Tincture  of  orange-peel,  to  make     .         .        1  pint. 

•For  this  may  be  substituted  an  equivalent  quantity  of  the  officinal  solution  of  citrate 
of  iron.     Citrate  of  magnelic  oxide  of  iron  is  preferred  by  some. 
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l).i5^(»lvo  the  citrate  in  hot  wattT,  and  add  to  it  the  other  injijrctlieiits 
in  j)n)p(»rtion  to  suit  the  taste. 

l)oso,  u  tc;L"=pooiilul,  eontaininj;  a  grain  of  the  iron  salt. 

Wiiic  of  Pcjxnn. 

Take  of  the  cleaned  inner  coating  or  nienihrane  of  fresh  hogs'  stom- 
achs; digest  this  in  slieriy  wine  in  the  j)roj)ortion  of  half  a  pint  of 
wine  to  each  stomach  used.  ^Vfter  macerating  -jdays,  pour  olf  the  wine 
from  the  stomach  membranes,  and  digest  them  again  in  Jialf  the  (piantity 
of  wine  for  ->  days,  pour  off  the  wine,  and  express  ;  mix  this  with  the 
lirst  lluid  (»l»taini'd,  and  lilter.  This  li»[uid  should  now  he  diluted  so 
that  1  fluidrachm  shall  digest  in  4  or  G  hours  100  grains  of  coagulatetl 
alhnmcn  previously  mixed  with  1  fluidounee  of  distilled  water  aciihdated 
with  G  drt)ps  of  muriatic  acid. 

Acda,  U.  8.  P. 

Acefnm  (vinegar)  is  no  longer  officinal  in  the  U.  S.  Pharmaoopma ; 
it  v.as  desi'rihed  as  "  impure  diluted  acetic  acid  jn-cpared  by  fcnnenta- 
tion  ;"  it  is  too  familiar  to  require  description.  Vinegar  was  foi-merly 
chieHv  aseful  in  })harmacy  for  furnisiiing  acHuin  (lidil/aium,  which  is 
made  by  distillation,  by  means  of  a  sand-bath,  from  a  glass  retort  into 
a  glass  receiver,  rejecting  from  each  gallon  the  last  pint,  which  contains 
the  inijuirities.  This  li(piid,  which  is  nearly  jnire  urfiJ:.  acetic  acid,  has 
about  the  same  strength  as  the  crude  vinegar  from  which  it  is  obtained, 
and  ])0&scsses  the  same  saturating  power;  100  grains  should  saturate  not 
less  than  7.6  grains  of  bicarbonate  of  ])otassium. 

Distilled  vinegar  was  formerly  used  as  the  menstruum  for  the  ollicinal 
acefd,  but  in  the  last  three  revisions  of  the  P/idrinacopaia  it  has  beeii 
supei'sedcd  by  diluted  acetic  acid. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid  is 
cheaper  and  much  more  easily  obtained.  The  immense  i)roduction  of 
acetic  acid  for  use  in  the  arts  as  well  as  in  medicine,  has  nxluced  its 
j)rice  to  a  much  lower  point  than  formerly.  The  small  bidk  of  the 
strong  acid  recommends  it  for  transportation,  and  it  may  be  readily  and 
innnediately  diluted  to  the  j)oint  desired.  It  is  free  from  organic  im- 
])urities,  while  the  ordinary  product  of  the  distilhition  of  vinegar  is  not, 
as  shown  by  the  fact  that,  Mhile  the  latter  is  aj)t  to  turn  brown  on  the 
addition  of  an  alkali,  the  former  remains  clear  and  colorless. 

For  an  accomit  of  acetic  acid,  the  chief  impurities  found  in  the  com- 
mercial article  and  the  modes  of  testing  it,  the  reader  is  referred  to  Part 
IV.  of  this  work. 

Acidain  Arcticiun  Di/idum. — This  liquid  is  made  by  adding  17  j)art.s 
of  acetic  acid  to  83  parts  of  water,  so  that  the  ])roportions  may  be  statcKl 
i\s  1  part  of  strong  acid  in  every  6  parts  of  diluted. 

The  use  of  diluted  acetic  acid  as  a  menstriuuu  is  confined   by  the 
r\  *S'.  P/ianitacojxiia  to  s(juill,  lobelia,  sangiiinaria,  and  opium.     It  is, 
liowcver,  iL^cd  in  the  preparation  of  the  solid  extract  of  colchicum  and 
the  ammoniac  plasters. 

It  forms  an  admirabh^  menstruum  for  sqidfl,  its  acid  taste  recom- 
mending it  over  both  water  and  alcohol,  and  its  modi'-inal  action  j)ro- 
moting  that  of  squill  iu  most  ca.ses  to  which  that  nu-dicine.  is  adapted. 
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Sanfju'maria  and  hbeUa,  introduced  into  the  class  in  the  edition  of 
the  Pilar macopceia  of  1860 ;  both  these  drags  contain  alkaloids  which 
are  fixed  in  the  preparation  by  the  acetic  acid. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist  in 
dissolving  and  extracting  the  morpliine,  \\'ith  wliich  it  combines,  furnish- 
ing a  soluble  salt,  and  one  which  is  considered  by  some  as  more  desirable 
than  the  meconate,  as  it  exists  in  laudanum  and  other  solutions  prc})ared 
with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the  syrups 
most  liable  to  ferment  has  recently  been  recommended,  and  it  is  found 
to  serve  a  useful  purpose  not  only  in  preventing  fermentation,  but  also 
in  qualifying  the  cloying  SM'eetness,  which  is  an  objection  to  this  form 
of  preparation. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to  those 
of  dihited  alcohol,  and  on  that  account  these  preparations  are  said  to  be 
more  liable  to  change  than  the  tinctures.  A  small  addition  of  alcohol 
is  sometimes  made  to  obviate  this.  I  have,  however,  never  known 
either  of  the  officinal  "Aceta  "  to  ferment  by  keeping.  A  syllabus  of 
this  class  is  apj)ended. 

Syllabus  of  Officinal  Vinegars. 


Officinal  Xame. 

Proportions. 

Dose. 

Jledical  Properties,  etc. 

Acetuni  lobelias 

10  parts  to  100  parts  of 
finished  pre2:)aration 

gtt.  XXX  to  f3j 

Expect.,  narcot.,  etc. 

Acetum  opii 

10  parts  to  ]0U  parts  of 

gtt.  X  to  XX 

See    Preparations  of 

Acetum  sanguinarise 

finished  preparation 
10  parts  to  100  parts  of 

gtt.  XXX  to  f^j 

Opium. 
Expect.,  narcot.,  etc. 

Acetum  scillse 

finished  preparation 

10  parts  to  100  parts  of 

finislied  preparation 

gtt.  XXX  to  f^ij 

Diuretic,  sedative,  etc. 

Working  Formulas  from  the  U.  S.  Pharmacopceia. 
Acetum  LobeUce,  U.  S.  P.     (  Vinegar  of  Lobelia.) 

Take  of  Lobelia,  in  Xo.  30  powder,  ten  parts      ....       10 
Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

MoLsten  the  powder  with  5  parts  of  diluted  acetic  acid,  pack  it  firmly 
in  a  conical  glass  jDcrcolator,  and  gradually  pour  upon  it  diluted  acetic 
acid  until  100  parts  of  filtered  liquid  are  obtained. 


Acetum  Ojyii,  U.  S.  P.     ( Vinegar  of  Opium.) 

Powdered  opium,  ten  parts 

Nutmeg,  in  Xo.  30  powder,  three  parts        .... 

Sugar,  twenty  parts         .  

Diluted  acetic  acijl,  a  sufficient  quantity 


10 
3 

20 


100 


To  make  one  hundred  parts 

iNIacerate  the  opium  and  nutmeg  in  50  parts  of  diluted  acetic  acid  for 
24  hours;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 

45 
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iMrcolntc  until  it  pusses  clear,  then  uradiialiy  jxmr  on  (lilutc<l  acetic  acid 
until  S<*  parts  of  li(jui(l  are  olttained.  In  this  (li.ssidve  the  sugar  by 
airitation  witlmut  heat  and  sti~ain. 

Acctton  t'^d/u/iiinariw,  U.  S.  I*.     (  Vinegar  of  Blood  root.) 

Take  of  Bloodroot,  in  No.  30  powder,  ten  parts  ....       10 
Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

I'ruceod  as  for  acctuni  lobelia. 

Acttani  Sci'Ucc,  U.  S.  P.     (  Vihcgar  of  Sqni/L) 

Take  of  Siiuill,  in  moderately  coarse  powiler    .        4  troyouuces. 

Diluted  acetic  acid         ....         A  suHicient  quantity. 

Moisten  the  powder  with  30  i)arts  of  dilutetl  acetic  acid,  after  the 
nii.xtiire  has  ceasetl  to  swell  ]>ack  it  carefully  in  a  conical  gla.ss  percolator, 
and  irradually  poiu'  u])on  it  diluted  acetic  acid  until  100  parts  of  filtered 
li(|uid  are  obtained. 

EIlixirs  and  ConDFALS. 

Since  the  last  edition  of  this  work  was  issued,  the  nuiuber  of  elixirs 
wliich  have  been  bi-ouoht  to  the  notice  of  physicians  by  different  luaiui- 
facturers  can  hardly  be  stated  with  exactness,  and  it  has  certainly  had  an 
injurious  influence  upon  the  practice  of  legitimate  pharmacy,  each  maker 
claiiniuir  superiority  for  his  own  )>rej)arations,  and  most  of  them  sedu- 
louslv  concealing'  their  real  coiu|)osition.  The  ('(^minittee  of  revision, 
feeliuu:  that  some  authorized  formula  for  an  elixir  which  might  serve 
ji's  a  basis  or  vehicle  for  many  of  the  medicines  so  recommended  wius 
really  needed,  intnxluced  the  Eli.xir  Aiirantii,  f\  S.  J\ 

Elixir  of  Or(Ui(/v,  U.  S.  P.     (Simple  Elixir.) 

Take  of  Oil  of  orange,  one  part 1  part. 

Cotton,  two  part^ 2  parts. 

Sugar,  coarsely  powdered,  one  luuulri'd  parts       .  100    " 
Alcohol,  water,  each  a  sufticient  quantity 

To  make  three  hundred  parts      ....  'MM)     " 

Mix  the  alcohol  and  water  in  the  i)roportion  of  1  ])art  of  alcohol  to 
3  of  water;  add  the  oil  of  orange  to  the  cotton  in  small  jxirtions  at  a 
time,  distrii)utiug  it  thoroughly  by  picking  the  cotton  after  each  addi- 
ti<»n  ;  tlx'U  |)ack  it  tightlv  in  a  conical  percolator,  and  gradnallv  ])our  on 
the  mixture  of  alcohol  and  water  until  200  parts  of  filtered  li(pud  are 
obtained.  In  this  liipiid  <lissolve  the  sugar  bv  agitation,  without  heat, 
and  strain. 

Wv  give  below  as  many  formula}  for  the  various  popular  elixirs  and 
cordials  as  we  deem  necessary  and  as  our  space  will  permit. 

h'or  the  most  part,  these  elixirs  are  oidy  .soliUi(»ns  of  sidts  in  some 
aromatic  saccharine  liquid.  It  is,  however,  folly  fo  suppose  that  one 
basic  elixir  will  answi'r  e<|ually  to  disguise  all  substances.  They  are 
usually  colored  various  shades  of  brown  or  red,  caramel  and  earnn'ne 
being  the  princij)al  coloring  inatt<>rs  used.  The  following  makes  a  good 
coloring  for  most  of  them  : 
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Compound  Pmvder  of  Cochineal. 

Take  of  Cochineal,  in  powder 120  grains. 

Alum,  in  powder 120      " 

Carbonate  of  potassium 120      " 

Bitartrate  of  potassium 240      " 

Mix.     Keep  in  well-stoppered  vial. 

Compound  Tineture  of  Cochineal. 

Take  of  Compound  powder  of  cochineal         .         .     120  grains. 

Diluted  alcohol 2  fluidounces. 

Slightly  warm  the  diluted  alcohol  and  mix  with  the  powder,  macerate 
in  a  stoppered  vial  for  12  hours,  and  filter  for  use.  This  is  permanent, 
and  imparts  a  beautiful  red  color  to  elixirs  and  solutions  which  have  no 
acid  properties. 

Simple  Elixir. 

Take  of  Spirit  of  orange i  fluidounce. 

Stronger  alcohol 4  fluidounces. 

Cinnamon  water 6  " 

Syrup 6 

Mix. 

This  is  a  turbid  mixture.  For  many  purposes  it  is  not  necessary  to 
filter  before  using,  but,  generally,  it  should  be  clear,  particularly  when 
used  for  physicians'  prescriptions,  and  in  making  some  elixirs.  Filtering- 
paper  pulp,  made  by  beating  scraps  of  chemically-pure  filtering-paper  in 
a  mortar,  in  the  proj)ortion  of  60  grains  of  paper  to  ^  fluidounce  of 
water,  added  to  16  fluidounces  of  the  elixir,  agitated  briskly  for  a  few 
moments,  and  filtered,  renders  the  elixir  perfectly  limpid.  The  paper 
is  free  from  the  chemical  objections  urged  against  carbonate  of  magne- 
sium, chalk,  etc.,  which  are  frequently  used  as  clarifying  agents. 

The  very  pleasant  taste  and  odor  of  this  elixir,  its  freedom  from  color 
and  chemical  impurities,  commend  it  for  general  use  as  a  medicating 
vehicle. 

Red  Elixir. 

Take  of  Compound  tincture  of  cochineal         .         .       l-  fluidounce. 
Simple  elixir  ......     16  fluidounces. 

Mix. 

This  is  sometimes  preferred  as  a  simple  elixir  because  of  its  beautiful 
color. 

Cuixigao  Cordial.     (L.  M.  Emanuel.) 

Take  of  Curasao  bark  (bitter  oi"ange) 3j. 

Peel  of  sweet  oranges 3ss. 

Cloves, 

Canella,  of  each grs.  xv. 

Brandy Oss. 

Neutral  s^Kget  spirits Oij. 

Distilled  orange-flower  water f.^iij- 

Sugar  .........  tbj. 

Prepare  a  tincture  by  percolation  mth  the  aromatics,  brandy,  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the  stigar. 
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Red  Curasao  Cordial.     {Improved  Fonmda.) 

Take  of  Sweet  spirits 1  pint. 

Tiiuture  of  orAnge-pecl Sufficient. 

Syrup 1  pint. 

Oil  of  juniper, 

Tincture  of  saunders,  of  each,  to  taste. 
Mix. 

The  genuine  Cura9ao  cordial  is  imported  from  Rotterdam,  and  is 
liighly  esteemed.  The.se  recipes  form  good  imitations  of  it.  It  is  rec- 
ommended as  a  remedy  for  nausea,  especially  when  a  symptom  of 
pregnancy. 

Elixir  Valerianate  of  Ammonia. 

Take  of  Crystallized  valeriiinate  of  ammonium  .         .         .     grs.  256 
Red  elixir Oj. 

Dissolve  the  valerianate  in  the  simj^lc  elixir,  slightly  warmed,  and 
then  add  a  few  drops  of  aqua  ammonia  until  the  soluti(m  is  exactly 
neutral  and  the  di.sagreeable  valerianic  odor  is  destroyed. 

This  preparation  is  somewhat  similar  to,  and  takes  the  place  of,  the 
okl  Pierlot's  solution. 

Pierlofs  Solution  of  Valerianate  of  Ammonium.      {Modified  Formula.) 

Take  of  Extract  of  valerian     ......        2  scruples. 

Fluid  extract  of  valerian    ....        2  fluidrachms. 

Water 7  fluidounces. 

Dissolve  the  extract  in  the  fluid  extract  and  water,  filter,  and  add 

Valerianate  of  ammonium         .         .         .        2  drachms. 

Orange-flower  water, 

Simple  syrup,  of  each        .        .        .        .        I  fluidounce. 

Dose,  a  teaspoonfid. 

Elixir  of  Valerianate  of  Ammonium  with  Quinine. 

Take  of  Sulphate  of  quinine 128  grains. 

Elixir  of  valerianate  of  ammonium         .  16  fluidoimces. 

Mix.  Filter  if  necessary.  Sulphate  of  quinine  is  soluble  in  elixir  of 
valerianate  of  ammonium  to  twice  the  quantity  here  ordered. 

Elixir  Beef  Wine  and  Iron. 

Take  of  Extract  of  beef Sj- 

Citrate  of  iron  and  ammonia     .         .         .  grs.  Ixiv. 

Spirits  of  orange oij. 

Sugar -iij. 

Sherry  wine q.  s.  ad  Oj. 

Mix  and  filter. 


Beef  Wiiic  Iron  and  Cinchonce. 

Take  of  Reef  wine  and  iron  .... 

Sulphate  of  (juinine  .... 
Sul])hato  of  cinchonine  .... 
Sulphate  of  quinidine  .... 
Sulphate  of  cinchonidine 

Mix  and  filter. 


Oj. 

')  grs. 
3     " 
2.J  " 
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Elixir  Bismuth. 

Take  of  Citrate  of  bismuth  and  ammonia   .         .         .        256  grains. 
Aqua faj." 

Dissolve  by  the  aid  of  a  gentle  heat  and  a  few  drops  of  aqua  ammonia, 
and  then  add 

Simple  elixir f^xv. 


Elixir  of  Calisaya. 


1  troyounce. 


Take  of  Calisaya  bark    . 

Recent  orange-peel    . 

Ceylon  cinnamon, 

Coriander, 

Angelica  seeds,  of  each 

Caraway, 

Aniseed, 

Cochineal,  of  each 

French  brandy,  and  water,  of  each 

Simple  syrup       .... 

Percolate  the  cinchona  and  aromatics  with  the  brandy,  until  10  fluid- 
ounces  are  obtained.  Continue  the  displacement  with  equal  parts  of 
brandy  and  water,  till  22  fluidounces  are  obtained,  then  add  the  syrup 
to  bring  it  up  to  the  measure  of  2  pints. 

This  elixir  is  now  commonly  made  from  the  alkaloids,  the  following 
formula  being  recommended. 


3  drachms. 


1  drachm. 

A  sufficient  quantity. 

10  tiuidounces. 


Take  of  Sulphate  of  quinine 

72  grs. 

Sulphate  of  cinchonine 

24    " 

Sulphate  of  quinidine    . 

20    " 

Sulphate  of  cinchonidine 

12    " 

Elixir  of  orange      .... 

8  pints. 

Triturate  the  mixed  sulphates  with  1  pint  of  the  elixir,  pour  the  mix- 
ture into  a  glass  flask,  and  heat  on  water-bath  until  solution  is  effected ; 
while  still  hot  add  the  remainder  of  the  elixu' ;  when  cold,  filter. 


Elixir  Calisayoe.  Ferratum. 

Take  of  Citrate  of  iron  and  ammonium 

Elixir  calisaya 

Dissolve  and  filter. 


Ferrated  Elixir  of  Cinchona 


256  grs. 
16  fl.  oz. 


4  troyounces. 
2  pints. 
1  pint. 


(J.  T.  Shinn.) 

Take  of  Calisaya  bark,  in  powder 
Cinnamon  water  . 
Caraway  water 
Tincture  of  orange-peel 
Alcohol 
Brandy 

Syrup   .... 
Soluble  pyrophosphate  of  iron 

Mix  the  cinnamon  water  and  carawav  M^ater  with  the  tincture  of 
orange-peel,  and  percolate  the  bark  with  the  mixture.  Dissolve  the 
pyrophosphate  of  iron  in  the  percolate,  add  the  other  ingredients,  and 
filter. 

This  contains  about  1  grain  of  pyrophosphate  of  iron  (with  citrate  of 
ammonia),  and  2  grains  of  cinchona  bark  to  a  drachm. 


2  pints. 

3  " 

2  ounces. 
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Elixir  Chlorofonni.     {Chloroform  Farcgorio.)     (Dr.  11.  llartshoruo.) 


Take  of  Chloroform 

Tincture  of  oi)iuni 
Tincture  of  camphor 
Arom.  spt.  i)f  anunonia 
Oil  of  cinnamon     . 
Braiulv    .         .         .         . 


lA  Ikiidounces. 

li 

•1    tiuidounces. 


fc) 

1 

1 

4 

U 

.      360 

grai 

ns 

Dose,  l'5s.s  or  les<,  in  spa.snKH.lic'  attlvtions  of  the  .'stonitich,  cholera,  etc. 

Elixir  CorijdaUs  Co/iipositum.     ( Compound  Elixir  of  Tarh-oj  Conn.) 

Take  of  EHxir  of  orange 10  Huidounces. 

Alcohol 

Fluid  extract  of  corydalis 
Fluid  extract  of  stillingia 
Fluid  extract  of  prickly  ash  hark 
Fluid  extract  of  blue  Hag 
Iodide  of  potassium 

Mix  the  elixir  and  alcohol  aud  add  the  fluid  extracts.  Dissolve  the 
iwlidc  of  potassium  in  the  mixture,  and  allow  to  stand  24  hours  and 
filter. 

Elixir  de  Garus. 

Take  of  Syr.  adiantum  (maidenhair),  lb.  ^  to  Ov,    .        .        .  Ox. 

Spirit  of  garus Oviij. 

Saftron .        .         •  3j- 

Orange-flower  water      .        .         .     '  .        .        .        .  Oss. 

Macerate  2  days,  aud  filter. 

Spirit  of  Garus. 
Take  of  Aloes, 

Saffron,  each 3vs8. 

^lyrrh, 
Canella, 
Cloves, 
Cinnamon, 

]S'^utmegs,  of  each,  bruised 3iv. 

Alcohol  dilut Oxyj. 

Orange-tiower  water Oj. 

Macerate  2  days,  aud  distil  1  gallon. 

Elixir  of  Gentian. 


Take  of  Fluid  extract  of  gentian  comp.* 
Elixir  aurant. 

• 

• 

.     q.  s.   tt.  Oj 

^ix. 

Elixir  Gentiance  cum  Ferri 

Chlor. 

Take  of  Fluid  extract  of  gentian  comp.    . 

Tinct.  ferri  chlor.  tasteless,  (page  347) 

• 

.     f.\). 

.    f  3v  n\^xx. 

Elixir  aurant 

• 

.     q.  s.  ft.  Oj. 

Elixir  GljcyrrhizcF.  Arornaticus.     (J. 

V.  Remington.) 

Take  of  Fluid  extract  liquorice . 

Alcohol          .... 

Syrup    

Oil  of  cloves 

•     f.^vi. 
.     "ix. 

Oil  of  cinnamon   . 

Oil  of  nutmeg 

Aqua 

.    rn,v. 

•   "ix'.i- 

.     q.  s.  ft.  Oj. 

*  This  is  marie  so  that  eacli  (luiiloimce  represents  the  ingredients  of  1  pint  of  infusion 
gent,  comp.,  the  menstruum  being  <lihited  alcohol. 


ELIXIRS    AND    CORDIALS. 


711 


Elixir  of  Guar  (ma. 


Take  of  Fluid  extract  of  guarana 
Elixir  aurantii 


f.lij  f  3v  n^xx. 
q.s.  ft.  Oj. 


Each  fluidouuce  will  represent  80  grains  of  Guarana  powder. 


Elixir  of  Hops. 


Take  of  Fluid  extract  of  hops 
Elixir  aurantii 

Mix  and  filter. 


fgijss. 
q.  s.  ft.  Oj. 


Elixir  of  Pyrophosphate  of  Iron.     {Elixir  Chrdial  Ferrated.) 


Take  of  P.yrophosphate  of  iron 
Warm  distilled  water 
Simple  elixir    . 

Mix  and  filter. 


256  grains. 
1  fluidounce 
15 


1 

9 

JS  grains. 

^ 

JO 

6  fiuidounces. 

4 

i  fluidounce. 

q 

.  s.  adft.  Oj. 

Elixir  of  Iron,  Quinine,  and  Strychnine. 

Take  of  Quinine  sulphate 

Iron  pyrophosphate 

Strychnine  sulphate 

Alcohol,  deodorized 

Syrup    . 

Spirit  of  oratige  . 

Water 

Dissolve  the  quinine  sulphate  in  water  by  the  aid  of  a  few  drops  of 
dilute  sulphuric  acid,  and  then  precipitate  the  alkaloid  quinine  by  adding 
ammonia  until  the  solution  smells  slightly  of  that  base.  Collect  the  pre- 
cipitated quinine  on  a  filter,  wa.sh  well,  and  dissolve  in  the  alcohol  and 
spirit  of  orange,  mixed.  Dissolve  the  ferri  pyropho.'^phate  and  the 
strychnine  sulj^hate  in  the  water,  and  mix  them  with  the  syrup ;  lastly, 
add  the  alcoholic  solution  of  the  alkaloid  and  filter. 

This  we  have  found  to  be  a  good  recipe  for  this  popular  remedy.  The 
dose  is  1  teaspoonful,  representing  1  grain  quinine  sulphate,  2  grains  ferri 
pyrophosphate,  and  -^^  grain  strychnine  sulphate. 


Elixir  of  Pepsin. 

Take  of  Saccharated  pepsin 

.     384  grains 

Acid,  citric 

.       20      " 

Sherry  wine 

•     f^viij. 

Water 

•     fgiv. 

Spirit  of  orange 

.     3ij. 

Syrup 

.     q.  s.  ft.  Oj. 

Dissolve  the  pepsin  in  the  water  and  sherr^^  wine,  mixed,  by  the  aid 
of  the  citric  acid,  add  the  syrup  and  spirit  of  orange,  mixed,  and  then 
filter. 


Elixir  of  Pepsin  and  Bismuth. 

Take  of  Elixir  of  pepsin 

Citrate  of  bismuth  and  ammonium    . 


Oj. 


128  grains. 
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Dissolve  the  bisnuilh  salt  in  tlu-  smnllost  (luaiitity  oC  water  possible, 
by  tlio  addition  of  a  few  drops  of  aipia  ammonia,  add  the  elixir,  and 
then  nentrali/o  the  solution  with  aqua  ammonia,  and  filter. 


Elixir  of  PJioi<phoru,^. 


Take  of  Phosphorus   . 
Kthor      . 
Chloroform     . 
Glycerhi 
Elixir  of  oranc'.' 


prs.  2t\Aj. 

f3ii. 

(1-  s.  ft.  Oij. 


Dissolve  the  phosphorus  in  the  mixture  of  ether  and  chloroform  by 
immersinti^  them,  contained  in  a  strong;  bottle,  into  a  water-bath.  As 
soon  as  the  ])h(>sj)honis  melts  into  a  <>:l()l)ule,  the  bottle  is  shaken  vij^or- 
ously,  and  this  is  continued  until  it  is  dissolved.  The  phosphorus  solu- 
tion is  gradually  added  to  the  glycerin  and  elixir  of  orange,  previously 
mixed  and  warmed,  and  the  mixture  stirred  until  the  ether  and  chloro- 
form have  evaporated. 


Elixir  of  Potassium  Bromide. 


Take  of  Potassium  bromide 
Simple  elixir  . 


.=51)  5v  srs.  XX. 
Qj. 


Rub  the  bromide  to  a  powder  and  dissolve  in  the  elixir,  warmed. 


Propylamin  Cordial. 


Take  of  Chloride  of  propylamin 
Aniseed  water 
Atwood's  alcohol  . 
Sini{)le  syrup 
Safiron 


9C)  jxrains. 
9  Ihiidounccs. 

o 

4 
Sufficient. 


Dis.solve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and  syrup, 
digest  with  the  saffron,  and  filter  till  clear  and  bright. 


Compound  Elixir  of  Sumbrd. 

Take  of  Tincture  of  sumbul  {British  Pharm.,  1867)* 

Syrup 

Compound  tincture  of  cochineal  . 
Elixir  of  valerianate  of  ammonium 

Mix. 


4  fluidounces. 

4 

i  Hnid ounce. 

8  fluidounces. 


'I'JK!  elixir  is  slightly  turbid,  owing  to  the  resin  of  the  sumbul,  whi'h, 
if  filtered  out,  must  lessc^n  its  medicinal  powers.  This  is  given  as  a 
type  of  extcmporaneniM  clixin<,  which  should  not  be  filtered,  but  dis- 
pensed with  the  direction,  "  Shalce  the  vied  before  jjouring  ovi  each  dosc.^' 

*Tliis  is  made  hy  niticcratinji  uiid  (lisplaciri!,'  2^  ounces  f^voinhipois)  of  powdered 
Bumbiil  witli  |tri)<>f  spirit,  so  as  to  obtain  1  imperial  pint  (f.^xlx  fjiss,  U.  S.  measure) 
of  tincture.— AW//or. 
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Elixir  of  Taraxacum  Comp 


Take  of  Ground  tarax.icum 
Ground  wild  cherry 
Ground  gentian     . 
Ground  orange  peel 
Ground  cassia 
Ground  anise 
Ground  cardamom 
Ground  liquorice  root 
8yrup     . 
Water  and  alcohol,  each 


.5VJ. 


•     .5i.j- 
.     oij. 

•    In- 

.     Oijss. 
Quantity  sufficient. 


Mix  the  powder,  and  percolate  with  a  menstruum  of  1  part  alcoliol 
and  3  parts  of  water,  until  6^-  pints  of  tincture  are  obtained,  add  the 
syrup,  and  filter. 


CHAPTEE    VL 

FLUID  EXTRACTS. 

THIS  class  of  preparations,  which  was  first  introduced  into  the  Phar- 
macopoeia in  1850,  has  been  steadily  growing  in  favor  with  the 
public  and  with  the  pharmacists  through  the  successive  years  until  they 
have  become  almost  as  numerous  as  the  vegetable  drugs  in  jjopular  use, 
and  this  is  apparently  from  the  facility  they  afford  the  quasi  apothecary 
to  prepare  Galenical  preparations  of  weaker  grades.  This,  in  many 
instances,  is  most  unfortunate,  as  the  process  of  exhausting  a  drug  and 
then  concentrating  the  solution  thus  obtained,  to  make  it  into  a  fluid 
extract,  which  is  to  be  diluted  to  i  or  |  its  strength,  must  deteriorate  to 
some  extent  the  remedial  value  of  the  medicine.  The  number  of  these 
preparations  in  1850  was  7  ;  in  1860  the  number  was  increased  to  25  ; 
in  1870  to  46  ;  and  in  the  present  edition  79  are  directed. 

The  use  of  glycerin  is  still  continued  in  the  preparation  of  the  fluid 
extracts,  although  not  to  as  great  an  extent  as  in  the  edition*  of  1870; 
the  mode  of  procedure  is  quite  similar,  a  longer  maceration  having  been 
directed  in  the  edition  of  1870  than  in  the  present,  and  -^q  of  the  whole 
bulk  is  reserved  in  place  of  | ;  the  remaining  portions  are  to  be  evapo- 
rated separately  and  then  dissolved  in  the  same  menstruum  as  was  used 
in  the  preparation  of  the  reserved  portion ;  this  formula,  if  carefully 
followed  out,  will  obviate  the  ill-eftects  ^vliich  were  caused  by  the  for- 
mulas of  1870. 

It  would  seem  that  the  introduction  of  a  fluid  extract  of  nux  vomica 
was  unnecessary,  as  it  must  l)e  diluted  largely  to  be  employed  in  the 
usual  closes  that  this  remedy  is  ordinarily  prescribed  in. 

In  arranging  the  fluid  extracts  it  was  thought  preferable  to  classify 
them  in  respect  to  the  character  of  the  menstruum  used  in  their 
preiDaration,  rather  than  in  any  way  dependent  upon  their  medicinal 
properties. 
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Working  Formulas  for  Officinal  Fluid  Extracts. 

Extractum  Aconiti  Fluidum^  U.  S.  P.     {Fluid  Extract  of  Aconite,) 

Aconite,  in  powder  No.  GO,  one  hundred  grammes      .        .        .     100 
Tartaric  acid,  one  <^ranitne    .         .  .         .         .         .         .         1 

Alcohol,  II  suthcient  (quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moi.ston  tlio  j)o\v(U'r  with  40  ^nis.  of  alcoliol,  in  which  the  tartaric 
iicid  hiLS  becu  dissolvctl,  and  p-  ck  it  liriuly  jn  a  cylindrical  glass  perco- 
lator; tlien  add  enoui^h  alcohol  to  saturate  the  powder  and  leave  a 
stratmn  above  it.  When  the  liquid  begins  to  droj)  from  the  jx'rcolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
orate  for*  4.S  liouis.  Then  allow  the  jocrcolation  to  protved,  gradually 
addino-  alcohol  until  the  aconite  is  exhausted.  Reserve  the  Urst  90  c.c. 
of  the  percolate,  and  evaporate  the  remainder,  in  a  porcelain  capsule,  at  a 
temi>erature  not  exceeding  60°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  alcohol  enough  to  make  the  fluid 
extract  measure  100  c.c. 

This  is  one  of  the  new  preparations  of  this  class,  and  it  is  to  be  regretted 
that  the  native  combination  of  the  aconitiue  has  been  destroyed  in  the 
process  directed,  as  the  idea  of  a  fluid  extract  is  that  it  shall  represent 
the  druy;  whence  obtained  in  its  natural  combination. 

Extractum  Arnicce  Radicis  Fkddum,  U.  S.  P.     [Fluid  Extract  of 

Arnica  Root.) 

Arnica  root,  in  No.  60  powder,  one  hundred  grammes       .         .     100 
Diluted  alcohol,  a  suHicieut  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  arnica, 
root  is  exhausted.  Reserve  the  first  90  c.c.  of  the  percolate,  ami  evaj>- 
onxte  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Aromaticum  Fluidum^  U.  S.  P.    (Arumatic  Fluid  Extract.) 

Aromatic  powder,  one  hundred  grammes 100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
<-ylindri(al  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  licpiid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 


EXTRACTUM     BUAYER^     FLUIDUM.  723 

lator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  aromatic  powder  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extj'act;  dissoh-e  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Aurantii  Amari  Flmduni,  U.  S.  P.     {Fluid  Extract  of 

Bitter  Orange  Feel?) 

Bitter  orange  fjeel,  in  Xo.  40  powder,  cue  hundred  grammes     .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixtm-e,  pack  it  moderately  in  a  conical 
percolator ;  then  add  enough  of  the  menstruum  to  satm-ate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  orange  peel  is  exhausted. 
Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  })ortion,  and  add  enough  menstruum  to 
make  the  fluid  extract  measure  100  c.c. 

Extractum  Belladonnce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Bella- 
donna.) 

Belladonna  root,  in  No.  60  powder,  one  hundred  grammes        .    100 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
■cylindrical  percolator ;  then  add  enough  alcohol  to  satm-ate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  belladonna  root  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Brayaxe  Fluidum,  U.  S.  P.      {Fluid  Extract  of  Brayera.) 

Brayera,  in  No.  40  powder,  one  hundred  grammes .        .        .        100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Moisten  the  powder  with  40  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
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and  k'avi'U  stnuiiia  al)()V(.'  it.  \\  licii  the  liqiiitl  iK-gins  UMlroj)  fnnii  the 
|R'rc(»lator,  v\osv  the  lower  orifice,  aiul,  haviii*;  closely  covered  the  pcr- 
cohitor,  macerate  for  4.S  hoiii-s.  Then  aUow  tlie  percohition  to  proceed, 
gituhially  addiiiir  alcohol,  until  the  hrayera  is  exhausted.  Keserve  tlie 
first  5H)  c.c.  of  the  percolate;  by  means  of  a  water-hath,  distil  off  the 
alcoh(»l  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  rcserval  portion,  and  add  enouj^h  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Ej-tradain  Bnchu  Flaldum^  U.  S.  P.     [Fluid  Extract  of  Buchu.) 

Buchu.  in  No.  (50  powder,  one  hundred  grammes    .         .  100 

Alcohol, 

Water,  each,  a  sullicient  (juantity 

To  make  one  hundred  cuhic  centimeters  ....         100 

Mix  2  [)arts  of  alcohol  with  1  part  of  water,  and,  havint^  moistened 
die  ]>owder  with  30  gnis.  of  the  mixture,  j)ack  it  firmly  in  a  cylindrical 
percolator;  then  add  enout^h  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratiuu  above  it.  When  the  liquid  begins  to  drop  from  the 
])crcolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  ])ercolatiou  to  proceed, 
y;raduallv  addinii;  menstruum,  until  the  buchu  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  di.ssolve  this  in  tJie  reserved  portiou,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 

Extraction  Calami  Ffuidum,  U.  S.  P.     (Fluid  Extract  of  Calamus.) 

Calaiiuis.  in  No.  60  powder,  one  hundred  grammes         .         .        100 
Alcohdl,  a  snflkient  quantity 

To  make  one  hundred  cul)ic  centimeters  ....         100 

^loisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  ])owder 
and  leave  a  .stratum  above  it.  When  the  li(|uid  begins  todro{)from  the 
pci'citlator,  close  the  lower  orifice,  and,  having  clo.seIy  covered  the  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  calamus  is  exhau.sted.  Reserve  the 
first  *J0  c.c.  of  the  percolate,  and  cvajHrnitc  the  remainder  to  a  soft 
extract  ;  dissolve  this  in  tlu^  reserved  portion,  and  add  enough  alcx^hol 
to  make  the  fluid  (>xtract  me^isure  KM)  c.c. 

Extractum.  CalumlxE  Flui/lum,  U.  S.  P.     (Fluid  Extract  of  Calumba.) 

<  'alumha,  in  No.  20  ])()\vder.  one  hundred  grammes    .  ,     100 

Diluted  alcohol,  a  sutliciont  quantity 

To  make  one  hundred  cnliic  centimeters      ....     100 

Moi.sten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  dilutcMl  alcohol  to 
.satiu'ate  the  i)owder  and   leave  a  stratum  above  it.      When  the  liquid 
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begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
•closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
<.'alumba  is  exhausted,  lieserve  the  first  70  c.c.  of  the  percolate;  by 
means  of  a  water-bath  distil  oft'  the  alcohol  from  the  remainder,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract  meas- 
ure 100  c.c. 

Extradum  CuMnabis  Indicce  Fluidwm,  U.  S.  P.     [Fluid  Extract  of 

Indian  Cannabis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  grammes        .     100 

Alcohol,  a  sufficient  quantity 

To  make  one  fiundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  Indian  cannabis  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate ;  by  means  of  a  M-ater-bath 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extradum  Capsici  Fluidum^  U.  S.  P.      (Fluid  Extrad  of  Capsicum.) 

Capsicum,  in  No.  GO  powder,  one  hundred  grammes  .         .        .     100 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  50  gms.  of  alcohol,  and  pack  it  firmly  in  a 
<ylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
■colator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  capsicum  is  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extradum  Castanea^  Fluidum.,  U.  S.  P.     [Fluid.  Extrad  of  Castanea.) 

Castanea,  in  No.  30  powder,  one  hundred  grammes    .         .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters 100 

Pour  500  c.c.  of  boiling  water  upon  the  powder,  allow  it  to  macerate 
for  2  hours,  then  exjjress  the  liquid,  transfer  the  residue  to  a  percolator, 
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ami  j)nur  water  upon  it  until  the  powder  is  cxhausteil.  Evaporate  the 
united  li<jui(ls,  on  ii  wator-hath,  to  200  c.c,  let  cool,  and  add  GO  c.c.  of 
alcohol.  When  the  insoluble  matter  has  subsided,  separate  the  clear 
licpiid,  filter  the  remainder,  evaporate  the  united  licpiids  to  80  c.c., 
allow  to  cool,  aud  add  enough  alcohol  to  make  tlu'  fhiiil  extract  measure. 
100  c.c. 

Extractam  Chiniaphilce  Fbddwn,  U.  S.  P.     {Fluid  Extract  of 

Chiinaphila.) 

Chimaphila,  in  Xo.  oO  powder,  one  hundred  grammes       .         .     100 

Glycerin,  ten  grammes 10 

Diluted  alcohol,  a  suflicient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  90  gnis.  of  diluted  alcohol.  Moisten  the 
powder  with  40  gins,  of  the  mixture,  and  pack  it  firiuly  in  a  (ylindrical 
j)ercolator  ;  then  add  enough  of  the  menstruum  to  saturate  the  powtler 
and  Iciive  a  stratum  above  it.  When  the  liquid  begius  todroj)  from  tiie 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  fii-st  the  remainder  of  the  menstruum,  aud  afterward, 
diluted  alcohol,  until  the  chimaphila  is  exhaustal.  Reserve  the  first 
70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to 
make  the  fluid  extnict  measure  100  c.c. 

Extractum  Chiratcc  Eluldiim,  U.  S.  P.     {Fluid  Extract  of  Chirata.) 

Chirata,  in  No.  30  powder,  one  hundred  grammes  .         .        .        100 

Glycerin,  ten  grammes 10 

Diluted  alcohol,  a  snliicient  quantity 


To  make  one  hundred  cubic  centimetei*s  ....        100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol.  Moisten  the 
powder  with  35  gms.  of  the  luixture,  and  pack  it  firndy  in  a  cylindrical 
percolator  J  then  add  enough  of  the  menstruum  to  .siturate  the  powder 
and  leave  a  stratum  above  it.  AVhen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  ])er- 
colator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  fii-st,  the  remainder  of  the  men.'^trnum,  and  afterward, 
diluted  alcohol,  until  the  chirata  is  exhausted.  Reserve  the  fii"st  85 
<!.c.  of  the  percolate;  by  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  remainder,  and  evaporat(>  the  residue  to  a  soft  extract ;  di.s.><olve 
this  in  the  re.'^erved  p(»rtion,audadd  enough  diluted  alcohol  to  make  the 
fluid  extract  measure  100  c.c. 

Extractum  Cimicifur/a:  Fluidum^  U.  S.  P.     {Fluid  Extract  of 

Ciiixicifuga.) 

Cimicifuga,  in  No.  GO  powder,  one  hundred  grammes      .         .        100 
Alcohol,  a  suiricient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 
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Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  hjwer  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  cimicifuga  is  exhausted,  lleserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 


Extractum  Qnchonce  Fluidwn,  U.  S.  P.     {Fluid  Extract  of  Cinchona^ 

Yellow  cinchona,  in  No.  60  powder,  one  hundred  grammes   .        100 

Glycerin,  twenty-five  grammes 25 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  ....        100 

Mix  the  glycerin  with  75  gms.  of  alcohol.  Moisten  the  powder  with 
35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  and 
pour  on  the  remainder  of  the  menstruum.  When  the  licpiid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  and,  Avhen  the  liquid  in  the  percolator  has  disappeared 
from  the  surface,  gradually  pour  on  a  mixture  of  alcohol  and  water, 
made  in  the  proportion  of  3  ]>arts  of  alcohol  to  1  part  of  water,  and 
continue  the  percolation  until  the  cinchona  is  exhausted.  Reserve  the 
first  75  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mix- 
ture of  alcohol  and  w'ater,  using  the  same  proportions  as  before,  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  ColcMci  Badicis  Fluidwn^  U.  S.  P.    {Fluid  Extract  of 

Colchicum  Hoot.) 

Colchicum  root,  in  No.  GO  powder,  one  hundred  grammes      .        100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  ....        100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  alloAV  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  colchicum  root  is 
exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  resers'ed  portion,  and 
add  enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 
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Extractam  Colchici    Scminis  Flaidam^  U.  S.  P.     {Fluid  Extract  of 

Colchicum  Seed.) 

Colchicum  seed,  in  No.  30  iK)wder,  one  hundred  grammes  100 

Water,  each,  a  sufficient  quantity 


To  iiiiiko  one  hundred  cuhic  centimetres       ....     100 

Mi.\  2  i)urt.<  of  alcohol  with  1  part  of  water,  and,  havinsji;  nioistonecl 
tlio  powder  with  .'>()  u;ni.s.  oi'  the  mixture,  ])ack  it  tirinly  in  a  cylindrical 
percolator,  then  add  enough  menstruum  to  .siturate  the  p)wder  and 
leave  a  stratum  ahove  it.  When  the  liquid  be(!;in.s  to  drop  from  the 
jH^rcolator,  clo.se  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  lor  48  hours.  Then  allow  the  percolation  to  ])roceed, 
gradually  adding  men.struum  uutil  the  colchicum  seed  is  exhausted. 
Keserve  the  fii^st  85  c.c.  of  the  percolate,  and  evajiorate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extractam  Conii  Eluiduui,  U.  S.  P.    {Fluid  Extract  of  Coniurn.) 

Coniuni,  in  No.  40  powder,  one  hundred  grammes     .         .         .     100 

Diluted  hydrucliloric  acid,  three  grammes 3 

Di kited  alcohol,  a  suflicient  quantity 


To  make  one  hundred  cubic  centimeters      ....    100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enotigh  diluted  alcohol  to 
s;iturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
Ix'gius  to  drop  from  the  jiercolator,  clo.se  the  lower  orifice,  and,  having 
clu.sely  covered  the  percolator,  macerate  for  48  lujiii'^.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol  until  the  conium 
is  exhausted.  Reserve  the  fii-st  85  c.c.  of  the  percolate,  and,  having  i| 
adde(l  the  diluted  hydrochloric  acid  to  the  remainder,  evaj)orate  it,  at  a  I 

tenq)eraturc  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  " 

this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measm'e  100  c.c. 

Extractam  Conius  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Cornus.) 

Cornus.  in  No.  00  powder,  one  hundred  grammes  .         .     100 

Glycerin,  twenty  grammes 20 

Diluted  alcohol,  a  suificient  quantity 


To  make  one  hundred  cubic  centimeters  .         .  1(X) 

Mix  the  glycerin  with  80  gnis.  of  diluted  alcohol;  moisten  the 
powder  with  .']()  gms.  of  the  mixture,  and  pack  it  firndy  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to  saturate  the  ])owder  and 
leave  a  .stratum  above  it.  When  the  liquid  begins  to  droj>  from  the 
percolator,  clo.se  the  1ow(M'  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  j)ercolation  to  jjroceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward 
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<iilutecl  alcohol  until  the  cornus  is  exhausted.  Reserve  the  first  85  e.e. 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Ouhcbce  Fluidum^  U.  S.  P.     {Fluid  Extract  of  Cuheh. ) 

Cubeb,  in  No.  60  powder,  one  hundred  grammes         .        .         .     100 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
•cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  poMcler 
.and  leave  a  stratum  above  it.  When  the  liquid  begins  to  droji  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  cubeb  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 

Extr actum   Cypripedii  Fliddum^  U.  S.  P.     {Fluid  Extract  of 

Cypripedium.) 

Cypripedium,  in  No.  60  powder,  one  hundred  grammes     .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
•cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  cypripedium  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
■alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Digitalis  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Digitalis.) 

Digitalis,  recently  dried,  and  in  No.  60  powder,  one  hundred 
grammes      ...........     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liqliid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
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percolator,  macerate  for  48  liours.  'riun  tillow  tlic  percolation  to  pro- 
ceed, gradiuilly  adding  nienstruuni,  until  the  digitalis  is  exhausted. 
Reserve  the  fii-st  85  c.c.  of  the  j>ercolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  meiusure  100  c.c. 


Extractum  Dalcamarce  Fluidian,  U.  S.  P.     (Fluid  Extract  of  Dulca- 
mara.) 

Dulcamara,  in  Xo.  60  pow'er,  one  hundred  grammes        .        .    100 
Diluted  alcohol,  a  sufticient  quantity 


To  make  one  hundred  cubic  centimeters      ....     1(X) 

Moisten  the  jxtwder  with  40  gms.  of  diluted  alcohol,  and  i)ack  it 
fn-ndv  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  AVhen  the  litpiid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closclv  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
j)ercolatioji  to  proceed,  gradually  adding  diluted  alcohol,  until  the  dul- 
camara is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Ergot(B  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ergot.) 

Ergot,  recently  ground,  and  in  No.  60  powder,  one  hundred 

grammes 100 

Diluted  hydrochloric  acid,  six  grammes 6 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  4  parts  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
j)ercolator;  then  add  enough  of  tho.  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  AMicn  the  liquid  begins  to  droj)  from 
the  pera>lator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  i)ro- 
ceed,  gradually  adding  menstruum,  until  the  ergot  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  jx'rcolate,  and,  having  added  the  diluted 
liydrochloric  acid  to  the  remainder,  evaporate  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  die 
fluid  extract  measure  100  c.c. 

Extractum  Erythroxyli  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ery- 

throxjjlon.) 

Erythroxylon,  in  No.  40  powder,  one  hundred  grammes    .        .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  build  rod  cubic  centimeters      ....     100 
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Moisten  the  powder  witli  45  gras.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  ta 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  ery- 
throxylon  is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extradam  Eucalypti  Fluidum,  U.  S.  P.  {Fluid  Extract  of  Eucalyptus.} 

Eucalyptus,  in  No.  40  powder,  one  hundred  grammes       .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  eucalyptus  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Eupalorii  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Eupaiorium.) 

Eupatorium,  in  No.  40  powder,  one  hundred  grammes  .         .         100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  U> 
saturate  the  pow^der  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having- 
•closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  eupa- 
torium is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Frangulce  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Frangula.) 

Frangula,  in  No.  40  powder,  one  hundred  grammes        .         .         100 

Alcohol, 

Water,  each,  a  suflScient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .        100    ^ 
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Mix  1  jnirt  of  alooliol  with  '2  jiarts  of  water,  and,  having;  moistened 
tlu"  j)(»wtK'r  Avith  .35  gnis.  of  the  niixtni't',  pack  it  firmly  in  u  cvlinch-ical 
jKTcolator ;  then  add  enouiih  of  the  menstrnum  t<j  s;itui*ate  the  powder 
and  leave  u  .stratnm  above  it.  M'hen  the  liquid  l)en;ins  todro])  from  the 
])ercoIator,  close  the  lower  oritiee,  and,  having  ck)sely  covered  the  ])ei-- 
<'olator,  maci'i-ate  lor  4S  hours.  Then  allow  the  percolation  to  pnK-eed, 
graduallv  adding  menstruum,  until  the  frangida  is  exhausted.  Reserve 
the  Hrst  80  c.e.  of  the  percolate,  and  eva})orate  the  remainder  to  a  soft 
extract;  dissolvi'  this  in  the  reserved  ])ortion,  and  add  enough  mcn- 
.struum  to  make  the  fluid  exti-act  metusure  lUU  e.c. 

Extnutaiii  Gclsemii  Fluid  am,  U.  S.  P.    {Fluid  Extract  of  Gchemium.) 

Gelseinium,  in  No.  60  powder,  one  hunilreJ  grannnes    .         .         100 
Alcohol,  a  suflicient  quantity 

To  Tuake  one  hundred  cubic  centimeters  .        .        .        lou 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firiuly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  j)owder 
and  leave  a  stratum  above  it.  W  hen  the  li(piid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
pei-eolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  ])ro- 
eeed,  gradually  adding  alcohol,  until  the  gelsemium  is  exhausted. 
Reserve  the  fii'st  90  c.e.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  ]>ortiou,  aud  add  enough 
alcohol  to  make  the  fluid  extract  mea.siire  100  c.e. 

Fxtractam  Gentiance  Fluidiim,  U.  S.  P.     (Fluid  Extract  of  Gentian.) 

Gentian,  in  Xo.  .SO  powder,  one  hundred  grammes  .         .         100 

DihUed  alcoliol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  .         .         .         ItX) 

Moisten  the  ])owder  Mitli  35  gms.  of  diluted  alcohol,  and  ]>ack  it  firndy 
in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to  saturate 
the  [)owdcr  and  leave  a  stratum  above  it.  When  the  li(|uid  Ix'gins  to 
droj)  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
<'overed  the  percolator,  macerate  for  48  hours.  Then  allow  the  ]>erc,ola-. 
tion  to  ])roceed,  gradually  adding  diluted  alcohol,  until  the  gentian  is 
exhausted.  Reserve  the  first  80  c.e.  of  the  jiercolate.  l^y  means  of  a 
water-bath,  distil  off  the  alcohol  from  the  remainder  and  evaporate  the 
residue  to  a  .soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  diluted  alcohol  to  make  the  fluid  extract  measure  100  c.e. 

Extractum  Gcranii  Fluidum^  U.  S.  P.     (Fluid  Extract  of  Geranium.) 

Geranium,  in  No.  30  powder,  one  hundred  grammes      .         .         100 
Glycerin,  ten  grammes      ........  10 

Dihited  alcohol,  a  sufficient  quantity 


To  make  one  hun(h'cd  cubic  ccntimetens  .         .         .         100 
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Mix  the  glycerin  witli  90  gms,  of  diluted  alcohol,  and,  having  moist- 
ened the  powder  Avith  35  gms,  of  the  mixture,  pack  it  lirmly  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hom's.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward,  diluted  alcohol,  until  the  geranium  is  exhausted.  Reserve 
the  fii'st  70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  GlycyrrhizcR  Fluidum,  U.  S.  P.     (Fluid  Extract  of 

Glycijrrhiza.) 

Glycyrrhiza,  in  No.  40  powder,  one  hundred  grammes        .         .     100 

Water  of  ammonia,  five  graimnes 5 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  gms.  of  water  of  ammonia  with  120  gms.  of  diluted  alcoiiol, 
and,  having  moistened  the  ])owder  with  35  gms.  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  diluted  alcohol, 
until  the  glycyrrhiza  is  exhausted.  Reserve  the  first  75  c.c.  of  the 
percolate,  and,  having  added  3  gms.  of  water  of  ammonia  to  the 
remainder,  evaporate  to  a  soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  C.C. 

Extractum  Gossypii  Hadicis  Fliddum,  U.  S.  P.     (Fluid  Extract  of 

Cotton  Boot.) 

Cotton  root,  in  No.  80  powder,  one  hundred  grammes       .         .     100 
Glycerin,  twenty-five  grammes    ...  ...       25 

'  Alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  the  glycerin  wnth  75  gms.  of  alcohol,  and,  having  moistened 
the  poAvder  with  50  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator,  and  pour  on  the  remainder  of  the  menstruum.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  the  percolation  to  proceed,  and,  when  the  licjuid  in  the  percolator 
has  disappeared  from  the  surface,  gradually  pour  on  a  mixture  of  alco- 
hol and  water,  made  in  the  proportiqn  oi"  3  parts  of  alcohol  to  1  part 
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of  wattT,  and  continue  tlu'  ])erc-()lati<»n  until  the  cotton  root  is  cxliaustod. 
lU'serve  thi^  iii>t  70  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extitict;  dissolve  this  in  the  reserved  portion,  and  add  enouj^h 
of  a  mixture  of  alcohol  and  water,  using  the  same  proportions  as  before, 
to  make  the  fluid  extract  measure  100  c.c. 

Extractnm  Gr'mdcUce  Fhiidmn^  U.  S.  1*.    {Fluid  Extract  of  GrindcUa.) 

Grinileliii,  in  Xo.  30  powder,  one  hundred  grammes  .         .         .     100 

Alcohol, 

Water,  each,  a  suflioient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistene<l 
the  powder  with  30  gnis.  of  the  mixture,  pack  it  firiuly  in  a  cylindrical 
percolator;  t lien  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
<'olator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  grindelia  is  exhausted.  Reserve 
the  lirst  85  c.c.  of  the  percolate,  and  ev^aporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extradam  GuarancB  Fliddum,  U.  S.  P.     {Fluid  Extract  of  Guarana.) 

Guarana,  in  No.  60  powder,  one  hundred  grammes   .         .         .     100 

Alcoliol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters 100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  20  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
pcrcfdator;  then  add  enough  of  the  menstruum  to  saturate  the  jiowdcr 
and  leave  a  stratum  above  it.  AVhen  the  liquid  begins  to  drop  from  the 
])ercolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  all(»w  the  percolation  to  ])roceed, 
gradually  adding  menstruum,  until  the  guarana  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  liy  melius  of  a  water-bath,  distil  off 
the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
.struum  to  make  the  fluid  extract  mea.sure  100  c.c. 

Exlrnctum  Hamamdidis  Fhtidum.,  U.  S.  P.     {Fluid  Extract  of 

Hamamelis.) 

HamanieHs,  in  No.  40  powder,  one  hundred  grammes       .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  })owder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  (li<n  ad<l  enough  of  th'e  menstruum  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  hamamelis  is  ex- 
hausted. Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Uxtractum  Hijdrastis  Fluidum,  U.  S.  P.   (Fluid  Extract  of  Hydrastis.) 

Hydrastis,  in  No.  60  powder,  one  hundred  grammes  .        .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  satmate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percjolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
<;eed,  gradually  adding  menstruum,  until  the  hydrastis  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate.  By  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
Si  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extradum  Hyoscyami  Flmdum,  U.  S.  P.      {Fluid  Exiract  of 

Hyoscyamus.) 

Hyoscyamus,  in  No.  60  powder,  one  hundred  grammes     .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....    100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
perttolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum  until  the  hyoscyamus  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  jiercolator,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
die  fluid  extract  measure  100  c.c. 

Exfractum  Ipecacuanhce  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Ipecac.) 

Ipecac,  in  No,  80  powder,  one  hundred  grammes        .        .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimetres      ....     100 
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Moisten  the  pnwflcr  with  .">")  <i:ins.  of'  alcdhol,  and  pack  it  linnlv  in  a 
cvlinilrical  jK'iTi)lattir  ;  ilicii  a<M  (_'iiou;;li  ak-uhol  to  saiurat<'  the  powder 
and  leave  a  stratum  above  it.  When  the  li(iuid  he«;;iu8  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  havin<»;  closely  eovercnl  tlxj 
percolator,  macerate  tor  48  hours.  Then  allow  the  pei'colation  fo  j)r<K 
ceed  until  the  ij)ecae  is  exhausted.  l>v  means  of  a  water-balh  distil 
ott'  the  alcohol  from  the  tincture  until  the  residu(>  measures  50  c.c,  and 
add  to  it  100  c.e.  of  water.  Evaporate  the  mixture  to  75  c.c,  let  c(K)1 
and  filter.  AVash  the  precipitated  resin  u])on  the  filter  with  water  until 
the  latter  passes  thronu'h  tastcK  ss,  evaporate  the  filtrate  and  washin-rs  to 
50  c.c,  allow  to  cool,  and  add  enough  alcohol  to  make  the  fluid  extnict 
measure  100  c.c. 


Extractum  Iriditt  Fluidum,  U.  S.  P.     {Fluid  Extract  of  /r/.s'.) 

Iris,  in  No.  00  powder,  one  linndrod  gramm&s     ....     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cuhic  centimetres       ....     100 

Mix  II  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  cbwe  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  alltnv  the  ]iereolation  to  pro- 
ceed, gradually  adding  menstruum  until  the  iris  is  exliausted.  Reserve 
the  fii*st  90  c.e,  of  the  percolate,  and  evaporate  tin;  remainder  on  a  water- 
bath  to  a  soft  extract ;  dissolve;  this  in  the  reserved  ])ortion,  and  add 
enough  menstruum  to  make  the  fluid  extract  mea.sure  100  c.e. 


Extractum  Kramerice  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Krameria.) 

Kranieria,  in  No.  40  powder,  ono  hundred  grammes  .         .        .     100 

Glycerin,  twenty  graminos 20" 

Diluted  alcohol,  a  sulhcient  quantity 

To  make  one  hundred  cubic  centimetens      ....     100 

Mix  the  glyc'erin  with  80  gms.  of  diluted  alcohol,  and,  having  moi.«t- 
ened  the  powder  with  40  gms.  of  the  mixture,  jiack  it  firmly  in  a 
(ylindrical  glass  jiercolator;  tluai  add  enough  of  the  menstruum  to 
saturate  flu;  powder  and  leave  a  stratum  above  it.  When  the  li<)uid 
begins  to  droj)  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Th(Mi  allow  (he 
percolation  to  proceed,  gradnallv  adding,  first,  the  remainder  of  the 
menstriunn,  and  afterward  diluted  alcohol,  until  the  kninu-ria  is  ex- 
hausted. Ke.scrve  the  first  70  e.e.  of  the  percolate,  and  evajjomte  the 
remainder  to  a  .soft  extract ;  dissolve  this  in  the  reserved  ])ortion,  and 
a<Jd  em)u«rh  dilut<'<l  alcohol  to  make  the  fluid  extraxit  meiusure  100  c.c. 
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ExiractiLm  Laducarh  Fluidum,  U.  S.  P.     [Flmd  Extract  of 

Lactucarium.) 

Lactucarium,  in  coarse  powder,  one  hundred  grammes      .        ,     100 

Ether,  one  hundred  grammes 100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Add  the  lactucarium  to  the  ether  contained  in  a  tared  flask  having 
the  capacity  of  600  c.c,  and  let  it  macerate  for  24  hours;  then  add  300 
gms.  of  Avater,  and  shake  the  mixture  well.  Fit  a  bent  glass  tube  into 
the  neck  of  the  flask,  and,  haviug  immersed  the  flask  in  hot  water, 
recover  the  ether  by  distillation.  When  all  the  ether  has  distilled  over, 
remove  the  tube,  and,  after  thoroughly  shaking  the  contents  of  the  flask, 
continue  the  heat  for  half  an  hour.  Let  the  mixture  cool,  add  100 
gms.  of  alcohol,  and  enough  water  to  make  the  whole  mixture  weigh 
500  gms.;  after  maceration  for  24  hours,  with  occasional  agitation,  ex- 
press and  filter  the  liquid.  Return  the  dregs  to  the  flask  and  macerate 
them  wnth  200  gms.  of  a  mixture  of  alcohol  and  water  made  in  the 
proportion  of  1  part  of  alcohol  to  3  parts  of  water ;  repeat  the  macera- 
tion 2  or  3  times  successively  with  fresh  portions  of  the  mixture,  until 
the  dregs  are  tasteless,  or  nearly  so.  Mix,  and  filter  the  liquids  thus 
obtained,  and  concentrate  them,  by  means  of  a  water-bath  (the  first  ex- 
pressed liquid  by  itself),  until  the  combined  weight  of  the  liquids  is  60 
gms. ;  mix  the  liquids,  add  40  gms.  of  alcohol,  and  let  the  mixture 
cool  in  the  evaporating  vessel,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well  covered.  When  cool,  add 
enough  alcohol  to  make  the  mixture  weigh  100  gms.,  transfer  the  liquid 
to  a  flask,  and  add  enough  water  to  make  the  mixture  measure  100  c.c, 
using  the  water  so  required  to  rinse  the  evaporating  vessel.  Shake  the 
mixtm'e  occasionally,  during  several  hours,  and  frequently,  if  a  portion 
of  the  precipitate  is  found  to  be  tenacious,  and  when  a  uniform  mixture 
results,  set  it  aside  for  24  hours,  so  that  any  precipitate  formed  may 
subside.  Decant  the  clear  liquid,  transfer  the  precipitate  to  a  filter, 
and,  after  thoroughly  draining  it  into  the  decanted  liquid,  wash  it  with 
a  mixture  of  alcohol  and  water  made  in  the  proportion  of  3  parts  of 
alcohol  to  4  parts  of  water,  until  the  washings  pass  tasteless.  Concen- 
trate the  washings,  by  evaporation,  to  a  syrupy  consistence,  mix  with 
the  decanted  liquid,  and  add  enough  of  the  last-named  mixture  of 
alcohol  and  water  to  make  the  whole  measure  100  c.c.  Lastly,  after 
24  hours,  having  meanwhile  shaken  the  fluid  extract  occasionally,  filter 
it  through  paper. 

Extractum  Leptandrce  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Leptandra.) 

Leptandra,  in  Xo.  60  powder,  one  hundred  grammes  .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
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the  powder  witli  10  p;ms.  of  tlio  niixtiiro,  jiack  it  inodcratoly  in  a  cylin- 
drical |)<'rc()lat<>r  ;  then  add  cnoiiuli  ol'  tlic  nu'iistrtiuin  to  saturate  the 
powder  and  leave  a  stratum  al»»ve  it.  ^\'lu•n  tlie  Tujuid  hejiins  to  drop 
from  the  percolator,  close  the  lower  orifiw,  and,  havinjij  closely  coveretl 
the  percolator,  macerate  for  48  houi-s.  Then  allow  the  jwrcolation  to 
proceed,  <rra<lu;dlv  addin«:;  menstruum,  until  the  Icpfandra  is  exhausted. 
Reserve  tiie  first  SO  c.c.  of  the  percolate;  hy  means  of  a  water-hath, 
distil  olf  the  alcohol  from  the  remainder  and  evaporate  the  residue  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enoujj^h  men- 
struum to  make  the  fluid  exti-dct  measure  100  c.e. 

Exfrddum  Lobdicc  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Lobelia.) 

Loholia,  in  Xo.  00  powder,  one  hundred  grammes      .         .         .     100 
Diluted  alcohol,  a  suH'u'ient  quantity 

To  make  one  hundred  cubic  centimeters      ....     1(X) 

Moisten  the  powder  with  35  gms.  of  dilnt(xl  alcohol,  and  ])ack  it 
firndv  in  a  cylindrical  percolator;  then  add  cnou<2;h  diluted  alcohol  to 
saturate  the  jwwder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  havinfji; 
closely  covered  the  percolat(M',  macemte  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  lobelia 
is  exhausted.  Reserve  the  f.rst  85  c.c.  of  the  jx-rcolate,  and  evaporate 
the  remainder,  at  a  tem|>erature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extracfum  Lupidini  Eluidum,  U.  S.  P.     {Fluid  Extract  of  Lupidin.) 

Lupulin,  one  hundred  grammes 100 

Alcohol,  a  suflicient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

^loisten  the  lupulin  with  20  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  lupulin 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  jiercolation  to  jirocecd, 
gradually  adding  alcohol,  until  the  ln]Mdin  is  exhausted.  Reserve  the 
first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extractvm  ^[<di(-o  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Matico.) 

]Vrnticr>,  in  No.  40  powder,  one  hundred  grammes        .        .         .     100 
(ilycerin,  ten  grammes  .........       10 

Alcohol,  ■ 

Water,  each,  a  sufficient  quantity  ' 

To  make  one  hundred  cubic  centimeters      ....    100 
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Mix  the  glycerin  with  To  gms.  of  alcoliol  and  25  gms.  of  water,  and, 
having  moistened  the  powder  with  30  gms.  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterward,  a  mixture  of  alcohol  and  water, 
made  in  the  proportion  of  3  parts  of  alcohol  to  1  part  of  water,  until 
the  matico  is  exhausted.  Reserve  the  fii-st  8o  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  of  a  mixture  of  alcohol  and  water,  using  the 
same  proportions  as  before,  to  make  the  fluid  extract  measure  100  c.c. 


Extradum  3Iezerei  Fluidum,  U.  S.  P.     [Fluid  Extract  of  3Iezereum.) 

Mezereum,  in  Xo.  30  powder,  one  hundred  grammes         .        .     100 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....    100 

]\Ioisten  the  powder  with  40  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  houi-s.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  mezereum  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  alcohol  to  make  the  fluid 
extract  measure  100  c.c. 


Extradum  Kucis  Vomicce  Fluidum,  U.  S.  P.     {Fluid  Extrad  of 

Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  one  hundred  grammes      .        .    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Mix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  100  c.c.  of  the  mixture,  let  it  macerate  in  a  closed 
vessel,  in  a  warm  place,  for  48  hours.  Then  pack  it  in  a  cvlindrical 
percolator,  and  gradually  pour  menstruum  upon  it,  until  the  tiuctui'e 
passes  but  slightly  imbued  with  bitterness.  Reserve  the  firet  90  c.c. 
of  the  percolate.  By  means  of  a  water-bath,  distil  off  the  alcohol  from 
the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  fluid 
extract  measure  100  c.c. 
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E.vtractuin  Pareirce  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Pareira.) 

Pareira,  in  No.  4(1  powder,  one  huiulred  grammes      .         .         .     IW) 
(ilyooriii,  twenty  grammos  ........       -0 

Diluted  alcohol,  a  sullifient  quantity 

To  nuike  one  hundred  cubic  centimetei-s      ....     llH) 

Mix  the  tilvceriii  witli  SO  <2:nis.  of  dilutod  alcoliol,  and,  linvino;  mois- 
toned  the  jxtwcU'i*  with  40  ^nis.  ot"  the  mixture,  j)aek  it  lirndy  in  a 
(rvhnch-ieal  pereohttt)!" ;  then  add  enoiitih  of  the  nienstruimi  to  sjiturate 
tiie  ])o\vdi'r  and  leave  a  stratum  above  it.  When  the  li(|uid  he<rins 
to  <lrop  from  the  percolator,  close  tiie  lower  orifice,  and,  havinp; 
closely  covered  the  percolator,  macerate  for  4<S  hours.  Then  allow  the 
percolation  to  proceed,  gradually  addint:;,  first,  the  remainder  of  the 
menstruum,  and  after,  diluted  alcohol,  until  the  j)areira  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate.  liy  means  of  a  water-hath, 
distil  off  the  alcohol  from  the  remainder,  and  (n'a]iorate  the  residue  to  a 
soft  extract ;  dissolve  this  in  the  reserved  [)ortion,  and  add  euou<i;h  diluted 
alcohol  to  make  the  fluid  extract  meiusure  100  c.c. 

Extradum  Pilocarpi  Fluidum,  U.  S.  P.    (Fluid  Extract  of  Pilocarpus.) 

Pilocarpus,  in  No.  40  powder,  one  hundred  grammes        .         .     100 
Diluted  alcohol,  a  suflicient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  35  o;ms.  of  diluted  alcohol,  and  pack  it 
in  a  cylindrical  pi-rcolator;  then  add  enough  <lilutcd  alcohol  to  saturate 
tlie  powder  antl  leave  a  stratum  above  it.  When  the  licjuid  bej^ins  to 
drop  from  the  percolator,  clo.se  the  lower  orifice,  and,  having  closely 
covered  the  perctjlator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  diluted  ah-ohol,  until  the  ])ilocarj)us 
is  exhausted.  Reserve  the  first  85  c.c,  of  tiie  percolate,  and  evaporate 
th(!  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
.soft  extract;  dis.solve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Podophi/lli  Fluida)ii,  U.  S.  P.     (Fluid  Extract  of  Podo- 

pliijllnm.) 

Podophyllum,  in  No.  GO  i)owder,  one  hundred  grammes    .         .     100 

Alcohol, 

Water,  each,  a  svifHicient  ([uantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  ])arts  of  alcohol  with  1  part  of  water,  and,  having  moi.stened 
the  jiowdcr  with  30  gms.  of  the  mixtiu'c,  ])ack  it  firndy  in  a  cylindrical 
percolator;  tiicn  add  enough  of  the  m<>nstruum  to  saturate  the  ]K)wd(>r 
and  leave  a  stratum  above  it.  \\  lien  the  li(juid  begins  to  (h'oj)  from 
the  percolator,  clo.se  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Tiicn  allow  the  j)ercolation  to  pro- 
ceed, gradually  adding  menstrimm,  until  the  pixlophyllum  is  exhaast(xl. 
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Reserve  the  first  85  e.c.  of  the  percolate ;  by  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder ;  dissolve  the  residue  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Pruni  Virginiance  Fluidum,  U.  S.  P.      [Fluid  Extract  of 

Wild  Cherry.) 

Wild  cherry,  in  No.  20  powder,  one  hundred  grammes      .         .     100 

Diluted  alcohol, 

Glycei'in, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  parts  of  water  with  1  part  of  glycerin,  and,  having  moistened 
the  powder  with  50  gms.  of  the  mixture,  pack  it  loosely  in  a  cylindri- 
cal percolator,  cover  the  latter  well,  and  set  it  aside  for  48  hours.  Then 
take  out  the  damp  powder,  re-pack  it  firmly  in  the  percolator,  and  pour 
on  enough  diluted  alcohol  to  saturate  the  })owder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  j^ercolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
diluted  alcohol,  until  the  wild  cherry  is  exhausted.  Reserve  the  first  80 
c.c.  of  the  percolate  and  set  it  aside ;  collect  the  next  120  c.c.  separately, 
and  evaporate  to  a  thin  syrup.  By  means  of  a  water-bath,  distil  off 
the  alcohol  from  the  remainder  of  the  percolate  and  evaporate  the  resi- 
due to  a  thin  syrup.  Unite  the  two  syrupy  liquids,  and  evaporate  them, 
on  a  water-bath,  to  a  thin  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

JExtractum  Quassice  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Quassia.) 

Quassia,  in  No.  60  powder,  one  hundred  grammes     .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
quassia  is  exhausted.  Reserve  the  first  90  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Rliei  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Rhubarb) 

Rhubarb,  in  No.  30  powder,  one  hundred  grammes  .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 
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Mix  i\  parts  of  alcohol  with  1  jnirt  of  water,  and,  liaving  moistened 
tlie  jMiwdcr  with  40  gnis.  of  the  mixture,  pack  it  tirnily  in  a  conical 
pcn-olator;  then  a<ld  cnou<;h  of  the  nien.-truuni  to  saturate  the  pt)wtler 
and  leave  a  stratum  al>ove  it.  M'hcii  the  li(|uid  he^iiis  to  drop  from 
the  |)ercolat<^tr,  close  the  lower  orifice,  and,  iiavin;^'  closi'ly  covered  the 
percolator,  macerate  for  48  hom-s.  Then  allow  the  percolation  to  pro- 
ceetl,  irraduallv  addinij  menstruum,  until  the  rhubarb  is  exhausted. 
Reserve  the  lirst  To  c.c.  ol'  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceedin<r  70°  C  (1  ")S°  F.),  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  po'-tion,  and  adil  enough  menstruum  to  make 
the  iluid  extract  measure  lOU  c.c. 


£xtradum  Rhois  Glabrce  FluUhim,  U.  S.  P.     {Fluid  Extract  of  lihus 

Glabra.) 

Rhus  glabra,  in  Xo.  40  powder,  one  hundred  grammes      .         .     100 
(rlyccrin,  ten  grammes         ........       10 

Diluted  alcohol,  a  sullicient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

]\rix  the  fjlyoerin  Avith  00  gms.  of  diluted  alcohol,  and,  hnvinjz;  mois- 
tened the  powder  with  .'35  tjms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  AVlien  the  liquid  begins  to  drop 
from  the  j)ercolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  ])ercolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward  dilutetl  alcohol,  until  the  rhus  glabra  is  exhausted.  Reserve 
the  fii-st  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  t<i  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  meiv^ure  100  c.c. 


Exlractum  Rosce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Rose.) 

Red  rose,  in  No.  30  powder,  one  hundred  grammes  .         .         .     100 

Glycerin,  ten  grammes 10 

Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     ICM) 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  40  gms.  of  the  mixtiu'C,  })ack  it  tirndy  in  a  cylin- 
drictal  glass  percolator ;  then  add  enough  of  the  menstruum  to  siiturate 
the  powder  and  leave  a  stratum  above  it.  A\'hen  the  liquid  begins  to 
droj)  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covcrcil  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  pnx'eed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward  diluted  alcohol,  until  the  red  rose  is  exhausted.  Reserve 
the  first  75  c.c.  of  the  jwrcolate,  and  eva|)oratc  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  dilutwl 
alcohol  to  make  the  fluid  extract  mciusure  100  c.c. 
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Extradum  Riihi  Fluidam,  U.  S.  P.     {Fluid  Extract  of  Mubus.) 

Rubus,  in  No.  GO  powder,  one  hundred  grammes        .        .        .     100 

Glycerin,  twenty  grammes .20 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      .        .        .        .     100 

Mix  the  glycerin  with  45  gms.  of  alcohol  and  35  gms.  of  water,  and, 
having  moistened  the  powder  with  35  gms.  of  the  mixture,  pack  it 
firndy  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward  a  mixture  of  alcohol  and  water,  made  in 
the  proportion  of  9  parts  of  alcohol  to  7  parts  of  water,  until  the  rubus 
is  exhausted.  Reserve  the  first  70  c.c.  of  the  percolate ;  by  means  of 
a  water-bath  distil  off  the  alcohol  from  the  remainder,  and  evaporate 
the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  of  a  mixture  of  alcohol  and  water,  asing  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Humicis  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Rumex.) 

Rumex,  in  No.  40  powder,  one  hundred  grammes      .        .        .     100 
Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  pow^der  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  j^ercolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  rumex 
is  exhausted.  Reserve  the  fii-st  80  c.c.  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Extradum  Sabince  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Savine.) 

Savine,  in  No.  40  powder,  one  hundred  grammes       .        .        .300 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  ^\^hen  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  savine  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaj)orate  the  remainder  to  a  soft 
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extract;  dissolve  this  in  the  rt'scrvi'd  }M)rlion,  and  add  euoupch  alcohol 
to  make  the  fluid  extract  measure  100  e.c. 

Extracfttm  Sanr/uinarice  Fluhhtm,  U,  S.  P.      {Fluid  Extract  of  San- 

f/iilnaria.) 

"  Sanguiiiuria,  in  Xo.  GO  powder,  one  hundred  grammes       .         .     100 
Alcohol,  a  sullicieut  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firndy  in  a 
cylindrical  j)ercolator ;  then  add  enough  alcolud  to  saturate  the  j>owder 
and  leave  a  stratum  above  it.  A\'hen  the  liipiid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  inaccrate  for  48  hours.  Then  allow  the  ])ercolatinn  to  pro- 
cee<l,  gradually  adding  alcohol,  until  the  sanguinaria  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extradum  SarsaparUlce.  Compositum  Fluidum,  U.  S.  P.    {Compound 

Fluid  Extract  of  Sarsajiarilla.) 

Sarsaparilla,  in  No.  30  powder,  seventy-five  grammes     .         .  75 

Glycynhiza,  in  Xo.  30  powder,  twelve  grammes      ...  12 

Sassafras  bark,  in  Xo.  30  powder,  ten  grammes       ...  10 

Mezereum,  in  Xo.  30  powder,  three  grammes          ...  3 

Glycerin,  ten  grammes 10 

Alcobol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  .        .        .        loO 

Mix  the  glycerin  with  30  gms.  of  alcohol  and  60  gms.  of  water,  and, 
having  moistened  the  mixed  ])owdcrs  with  40  gms.  of  the  mixture,  ]>ack 
it  firmly  in  a  cylindrical  percolator;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  licpiid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  houi*s.  Then  allow  the 
percolation  to  ])roceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward,  a  nuxture  of  alcohol  and  water,  made  in  the 
proportion  of  1  part  of  alcohol  to  2  parts  of  water,  until  the  powder  is 
exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  of  a  mixture  of  alccdiol  and  water,  using  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Sarsaparilke  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Sarsaparilla.) 

Sarsaparilla,  in  Xo.  30  powder,  one  hundred  grammes  .         .         100 

Glycerin,  ten  grammes 10 

AIcoliol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  .         .         .         100 
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Mix  the  glycerin  with  30  gms.  of  alcohol  and  60  gms.  of  water,  and, 
liaving  moistened  the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly 
in  a  eylindricul  j)ei'{'olator ;  then  add  enough  of  the  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  ])ercolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward,  a  mixture  of  alcohol  and  water,  made  in  the  proportion 
of  1  part  of  alcohol  to  2  parts  of  water,  until  the  sarsaparilla  is  exhausted. 
Reserve  the  first  80  e.c.  of  the  percolate  and  evaporate  the  remainder  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  of 
a  mixture  of  alcohol  and  water,  using  the  same  proportions  as  before,  to 
make  the  fluid  extract  measure  100  c.c. 


Extractum  Scillce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Squill.) 

Squills,  in  No.  20  powder,  one  hundred  grammes   .        .         .         100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .        .         100 

Moisten  the  powder  with  20  gms.  of  alcohol,  and  pack  it  in  a  cylin- 
drical percolator ;  then  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  squill  is  exhausted.  Reserve  the  first 
75  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  ScutellaricB  Fluidum,  U.  S.  P.    [Fluid  Extract  of  Scutellaria^ 

Scutellaria,  in  No.  40  powder,  one  hundred  grammes     .         .         100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  .         .         .        100 

Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  dro])  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  Scutellaria  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  j^ercolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 
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Ejciractuin  Scncgcv  Fluiduin,  U.  8.  1*.     {Fluid  Extract  of  Senega.) 

Sonoixa,  ill  No.  40  powder,  one  hundred  graninics       .         .         .     100 
Wator  of  ainintinia,  two  graiuines       ......         2 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  parts  of  alcohol  with  1  jiai't  of  water,  and,  liavin<r  moistened 
the  powder  with  4o  *;ms.  of  the  mixture,  pack  it  lirmly  in  a  eylindrieal 
j)ereolator;  then  add  enough  of  the  menstruum  to  saturate  the  j)owder 
and  leave  a  stratum  above  it.  AVhen  the  licjuid  begins  to  drop  from 
the  percolator,  close  the  lower  oritii-e,  and,  ha\iug  closely  coveretl  the 
percolator,  macer.ite  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruiun,  until  the  senega  is  exhausted. 
Reserve  the  first  85  e.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  i)ortioii,  and  add,  first, 
the  water  of  ammonia,  and  afterward  enough  menstruum  to  make  the 
fluid  extract  me;isurc  lUU  c.c. 

Krtracfum  Senn(^  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Senna.) 

Senna,  in  Xo.  30  powder,  one  hundred  granmies        .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  4  })arts  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
perecjlator;  then  add  enough  of  the  menstruum  to  saturate  the  ])owder 
and  leave  a  stratum  above  it.  When  the  li(juid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macei-ate  for  48  hours.  Then  allow  the  percolation  to  ])ro- 
ceed,  gradually  adding  menstruum,  until  the  senna  is  exhausted.  Re- 
serve the  first  St)  c.c.  of  the  ]iereolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  ])ortion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extradum  Serpentarice  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ser- 

pcntaria.) 

Serpontaria,  in  No.  CO  powder,  one  hundred  grammes       .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


i 


To  make  one  hundred  cubic  centimeters     ....     100 

IsVw  o  jiarts  of  alcohol  with  1  ])art  of  water,  and,  having  moistene*! 
the  powder  with  .'>()  gms.  of  the  mixture,  ])aek  it  lirndy  in  a  (ylindrictd 
j)ercolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  tiie  licjuid  begins  to  droj)  from 
the  pen'olator,  dose  the  lower  orifice,  and.  havintr  closely  covered  the 
percolator,  macerate  for  48  hours.     Then  allow  the  percolation  to  pro- 
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ceed,  gradually  adding  menstruum,  until  the  serpentaria  is  exhausted. 
Reserve  the  lii^t  90  c.c.  of  tlie  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  mea.sm'e  100  c.c. 

Extradum  Spigelice  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Spigelia.) 

Spigelia,  in  Xo.  GO  powder,  one  hundred  grammes     .         .         .     100 
Diluted  alcoho],  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

^loisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  AVhen  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  spi- 
gelia is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extradum  StUlingice  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Stillingia.) 

Stillingia,  in  Xo.  40  powder,  one  hundred  grammes  .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

]\Ioisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  A\"lien  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  stil- 
lingia is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaj)orate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extradum  Stramonii  Fluidum,  U.  S.  P.    (Fluid  Extra/it  of  Stramonium.) 

Stramonium  seed,  in  No.  40  powder,  one  hundred  grammes     .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  20  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 


748  FLUID     EXTRACTS. 

jKUVdlator,  niac'cratc  for  IS  lituii's.  'riicii  allow  the  percolation  to  pro- 
ceed, i^railualiy  atKling  nienstruuni,  until  the  stramonium  seed  is  ex- 
hausted. Reserve  the  iii'st  90  c.c.  ot"  the  percolate,  and  eva|)oi'ate  the 
remainder,  at  a  temjKTature  not  exceedino;  50°  C.  (122°  F.),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  jutrtion,  and  add  enou<rh  men- 
struum to  make  tlu-  liuid  extract  measure  100  c.c. 

Ex'tradum  Taraxaci  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Taraxacum.) 

Taraxacum,  in  No.  30  powder,  one  hundred  grammes        .        .     100 

Alcohol, 

Water,  each,  a  suflicient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

!Mix  2  parts  of  alcohol  -with  3  parte  of  water,  and,  having  moistened 
the  powdi-r  with  .'>0  liins,  of  the  mixture,  pack  it  iirmly  in  a  cylindrical 
})ercolator;  then  add  enough  of  the  menstruum  to  saturate  the  ])owder 
and  leave  a  stratum  above  it.  ^yheu  the  liquid  begins  to  dro})  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  coveretl  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  })ercolation  to  proceed, 
gradually  adding  menstruum,  until  the  taraxacum  is  exhausted.  Re- 
serve the  tirst  85  c.c.  of  the  percolate ;  by  means  of  a  water-bath,  distil 
off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  aud  add  enough  meustruum 
to  make  the  fluid  extract  mea.surc  100  c.c. 

Extractum  Tritici  Flnidmri,  U.  S.  P.     {Fluid  Extract  of  Triiicum.) 

Triticum,  finely  cut,  on<}  hundred  grammes        ....     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Pack  the  triticum  in  a  cylindrical  percolator,  aud  pour  boiling  water 
upon  it  until  it  is  exhausted.  Evaporate  the  ]>ercolate  to  80  c.c,  and, 
having  a<ldcd  to  it  20  c.c.  of  alcohol,  mix  well  and  set  it  aside  for  48 
hours.  Then  filter  the  liijuid  and  add  to  the  lilti'atc  enough  of  a 
mixture  composed  of  4  parts  of  water  and  1  part  of  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Uvce  Ursi  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Uva  Ursi.) 

Uva  ursi,  in  No.  .30  powder,  one  hundred  grammes     .        .        .     100 
(ilycerin,  ten  graniincs  .........       10 

Diluted  alcohol,  a  suflicient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  00  gms.  of  diluted  alcohol,  and,  having 
moistened  the  powder  with  35  gms.  of  the  mixture,  pack  it  flrndy  in 
a  cylindrical  percolator;  then  add  enough  of  the  mcnstrmuu  to  saturate 
the  ])owder  aud  leave  a  stratum  above  it.  AVhcn  the  liquid  begins  to 
drop  froia  the  percolator,  close  the  lower  orifice,  and,  having  closely 


EXTRACTUM    VIBUENI    FLUIDUM.  749 

covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  afterward,  diluted  alcohol,  until  the  uva  ursi  is  exhaasted. 
Reserve  the  first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  mea^sure  100  c.c. 

Extractum  Yaleriance  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Vale7^ian.) 

Valerian,  in  Xo.  60  powder,  one  liundred  grammes    .        .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

jNIix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  poAvder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  valerian  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Veratri  Viridis  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Yeratrum  Viride.) 

Veratrum  viride,  in  Xo.  60  powder,  one  hundred  grammes        .     100 
Alcohol,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters      ....     100 

^Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  AVhen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  imtil  the  veratrum  viride  is  exhausted.  Re- 
serve the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fltiid  extract  measure  100  c.c. 

Extractum  Yiburni  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Yiburnum.) 

Viburnum,  in  Xo.  GO  powder,  one  hundred  grammes         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  menstruum,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
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powder  and  leave  a  stratmn  above  it.  Wlien  the  litniid  l)eo:ins  to  drop 
from  the  percolator,  close  the  lower  <»rifice,  and,  haviiiir  closely  covered 
the  percolator,  mai'crate  lor  IS  hours.  Then  allow  the  percolation  to 
proceed,  jiradually  addinfi;  menstruum,  until  the  vihurnum  is  exhauste<l. 
Reserve  the  Hi*st  85  c.c.  of  the  percolate,  and  eva]>orate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  ]>ortion,  and  add  enough 
menstruum  to  make  the  Huid  extract  mea-sitre  lUU  e.e. 

Extract  Kill  Xcnithoxyli  Fhiidxiu,  U.  S.  P.     {Fluid  Extraet  of 

Xaiithoxi/linn.) 

X.inthnxylum,  in  Xo.  40  powder,  one  hundred  grammes  .        .    100 
Alculiol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

]Moistcn  tlie  powder  with  25  (jms,  of  aleohol,  and  ]>ack  it  firmly  in  a 
cylindrical  percolator;  then  add  enoujrh  aleohol  to  Siiturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  bej^ins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  havin-j:  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  j)ercolation  to  })ro- 
ceed,  oraduallv  adding  aleohol,  until  the  xanthoxylum  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extracfum  Zlngiberis  Fluidam,  U.  S.  P.     {Fluid  Extract  of  Ginger.) 

Gin.frer,  in  Xo.  40  powder,  one  hundred  grammes       .         .         .     100 
Alfuhol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  -with  25  gms.  of  alcohol,  and  pack  it  firmly  in 
a  cvlindrical  ])crcolator;  then  add  enough  alcohol  to  saturate  the  ])owder 
and  leave  a  stratum  above  it.  ^\'hen  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covei*ed  the 
percolator,  macerate  for  48  hours.  Then  allow  the  ]xn'colation  to  ])ro- 
ceed,  gradually  adding  alcohol,  until  the  ginger  is  exhausted.  Reserve 
the  lirst  00  c.c.  of  the  percolate,  and  evajxtrate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 


Unofficinai.  Fluid  Extracts. 

7V//-/w".s7/'.s-   Compou)i(l  Fluid  Extract  of  Buchu. 

Take  of  Buchu,  in  coarse  powder    .        .        .12  trnyounces. 

Alcohol .'^  pints. 

Water 6  pints,  or  sufficient. 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a  ]>ortion 
of  the  alcohol,  and  then  with  the  remainder  mixed  with   the  water; 
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evaporate  the  resulting  liquid  by  a  gentle  heat  to  3  pints,  and  to  this 
add — 

Sugar 2J  pounds. 

'  Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from  the 
fire,  add — 

Oil  of  cubebs,* 

Oil  of  juniper,  of  each 1  fluidracbm 

Si)irit  of  nitric  ether 12  fluidounces 

previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  differs  from  the  officinal 
fluid  extract,  in  containing  sugar  sufficient  to  impart  sweetness  to  the 
taste,  and  the  oil  of  cubebs  and  juniper  and  the  spirit  of  nitric  ether, 
which  are  not  only  useful  as  therapeutic  agents  in  the  majority  of  cases 
in  which  cubebs  would  be  used,  but  act  as  antiseptics,  and  would  render 
the  preparation  permanent  without  the  presence  of  alcohol  or  sugar. 

It  has  been  found  useful,  being  well  adapted,  by  its  composition,  to 
chronic  maladies  of  the  urino-genital  organs,  appearing  to  act  topically 
in  its  passage  through  them.  The  dose  is  a  fluidrachm  3  or  4  times 
daily. 

Fluid  Extract  of  Hydrangea.     (Dr.  S.  W.  Butler.) 

Take  of  Root  of  hydrangea  arborescens      .       16  troj-ounces. 

Water 6  pints,  or  sufficient. 

Boil  the  root  in  successive  portions  of  water,  mix  them,  and  evaporate 
to  half  a  pint ;  mix  this  with — 

Honey 2  pints. 

Evaporate  to  2  pints.  In  the  summer  season  push  the  evaporation 
somewhat  farther,  and  add  brandy,  |  pint. 

The  dose  is  a  teaspoonful  2  or  3  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  practi- 
tioners, to  numerous  patients  (in  irritable  conditions  of  the  urethra)  with 
satisfactory  results ;  its  value  as  a  remedy  in  gravel  and  stone  is  well 
estal)lished. 

The  i^lant  is  abundant  in  many  localities ;  I  have  gathered  it  on  the 
west  banks  of  the  Schuylkill,  6  to  8  miles  above  Philadelphia. 

Fluid  Extract  of  Rhubarb  and  Senna.     (Prof.  Procter.) 


Take  of  Senna,  in  coarse  powder 

Rhubarb,  in  coarse  powder 

Bicarbonate  of  potassium 

Sugar      .... 

Tincture  of  ginger  . 

Oil  of  cloves    . 

Oil  of  aniseed 

Water  and  alcohol,  of  each 


12  troyounces. 
4 

8 

1  fluidounce. 

8  minims. 
16  minims. 
A  sufficient  quantity, 


*  Oleoresin  of  cubebs  is  much  more  eflScient,  and  would  much  improve  the  remedy  if 
substituted  for  it. 
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Mix  tlic  sciinn  niid  ilml»arl)  l)y  irrindiiiu;  tlu^ni  totjotlior,  pour  U]>on 
tlic'iii  2  |)iiil.s  ot"  diluted  alcohol,  uuuvnitc  24  hours,  aud  introduce  the 
mixture  into  a  percolator,  f'lu'nislu'tl  below  with  a  stopctuk  or  cork,  to 
rejjulatc  the  flow.  A  mixture  of  1  part  of  alcohol  aud  3  of  water  should 
now  be  j)ourc<l  ou  alH)ve,  so  as  to  keep  up  a  constant,  but  slow  disj)lace- 
meut  of  the  absorbed  nienstnuun,  until  1  jiallou  of  tincture  has  passed. 
Kvapoi'ate  this  in  a  water-bath  to  11  lluidouuecs;  dissolve  in  it  the  su^j^ar 
and  bicarbonate  of  potiussium,  aud  after  strdininfr,  add  the  tincture  of 
jiiuiicr,  holdin<i;  the  oils  in  solution,  and  mix  ;  when  done,  the  whole 
shoidd  measure  a  j)int.  The  object  in  addinn'  the  alkaline  carbonate  in 
this  lluid  extract  is  to  prevent  tlie  <^ripinj;-  which  is  ajtt  to  result  from 
the  use  of  the  senna.  The  aromaties  contribute  to  the  same  end.  Dose, 
f .))  to  f.vs. 

Ex'tractum  Jalapce  Fluidum.     (Prof.  Procter.) 

Take  of  Jalap  of  good  quality    ...  16  troyounces. 

Sugar 8 

Carbonate  of  potassium  .         •  i  " 

Alcohol, 

Water,  of  each        ....  A  sufficient  quantity. 

Reduce  the  jalap  to  coarse  powder,  pour  on  it  1  pint  of  a  mixture  of 
2  parts  alcohol  aud  1  water,  aud  allow  it  to  stand  24  hours.  Then 
intrcxluce  it  into  a  percolator,  and  pour  ordinary  diluted  alcohol  slowly 
on  until  half  a  gallon  of  Hcpn'd  has  passed.  Evaporate  this  in  a  water- 
bath,  or  still,  till  reduced  to  one-half,  then  add  the  suiz;ar  and  carbonate 
of  potassium,  and  evaporate  till  reduced  to  12  lluidouuees.  Put  the 
liquid  thus  obtained,  while  yet  warm,  in  a  pint  bottle,  and  add  4  fluid- 
ounces  of  alcohol,  and  mix  by  ao;itation. 

The  alkali  forms  a  resinous  soap  with  the  jalap  resin,  (^reatly  increas- 
ing; its  solul)ility  in  water,  and  at  the  same  time  renders  the  preparation 
less  f^riping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resinous 
matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the  jalap. 
The  dose  will  vary  from  15  minims  to  1  fluidrachm,  according  to  the 
effect  desired.  By  means  of  this  ])reparation,  the  j)hysiciau  may  pre- 
scribe jalap  in  mixtures  with  great  facility,  aud  avoid  the  large  i)r<  (por- 
tion of  alcohol  unavoidable  when  he  resorts  to  the  oflicinal  tincture. 

Fluid  Extract  of  Galls. 

Take  of  Galls,  in  coarse  powder .^viij. 

Alcohol Sufficient. 

Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This   j>rcparatif)u   is  used  by  dentists  in  Philadelphia  lus  a  powerful 
astringent  a}»plication. 

Ferrated  Fluid  Extract  of  Wild  Cherry  Baric.     (W.  R.  Warner.) 

Take  of  Pruni  Virginianse  contus      ....  .^xij. 

Amygdala-  dulc .^^ij. 

Ferri  oxyd.  hydrat ^ss. 

Sacchari  all)i .^xij. 

Ferri  citratia 5J+gr.  xcvi. 

Alcoholis, 

Aqua?,  aa q.  a. 
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First  exhaust  the  bark  of  its  tonic  principles  with  the  alcoholic  men- 
struum, and  evaporate  the  resulting  alcoholic  tincture  carefully  to  expel 
the  alcohol ;  then  mix  the  residue  with  6  ounces  of  water,  and  add  the 
hydrated  sesquioxide  of  iron ;  allow  it  to  macerate  for  6  hours,  occa- 
sionally agitating,  and  filter  into  a  bottle  containing  an  emulsion,  com- 
posed of  the  2  ounces  of  sweet  almonds  in  6  ounces  of  water.  When  the 
reaction  has  ceased  between  the  emulsin  and  the  amygdalin,  again  filter 
and  add  the  sugar,  and  finally  add  576  grains  of  citrate  of  iron,  previ- 
ously dissolved  in  water ;  then  dilute  to  make  the  ^\•hole  fluid  extract 
measure  24  fluidounces. 

In  this  formula  hydrated  oxide  of  iron  is  directed  to  be  added  to  the 
extract  for  the  purpose  of  removing  the  tannin,  which  would  blacken 
on  the  addition  of  the  iron  salt.  When  effectual  in  accomplishing  the 
object,  it  proves  a  useful  modification  of  this  remedy,  the  astringency  of 
which  is  sometimes  an  objection  to  its  use.  Iron  salt  is  often  indicated 
when  wild  cherry  would  be  desirable,  and  the  selection  in  this  formula 
would  seem  to  be  a  good  one,  though  the  quantity,  3  grains  to  the  drachm, 
would  seem  unnecessarily  large.  The  dose  would  be  a  fluidrachm  3 
times  a  day. 

Extractum  Anthemidis  Fluidum.     (Prof.  Procter.) 


Take  of  Chamomile  flowers 

Sugar      .         .        .         . 

Alcohol, 

Diluted  alcohol,  of  each 


8  troyounces, 
8 

A  sufficient  quantity. 


Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol,  and 
macerate  for  24  hours,  pack  it  moderately  tight  in  a  percolator,  and  pour 
on  slowdy  diluted  alcohol,  until  a  pint  of  liquid  has  passed ;  then  change 
the  recipient,  and  continue  the  process  until  2  pints  more  of  tinctm-e  are 
obtained.  Evaporate  the  first  tincture  by  a  gentle  heat,  or  spontaneously, 
to  6  fluidounces,  and  the  other  in  a  water-bath  to  4  fluidounces ;  mix  the 
liquids,  add  the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  add 
alcohol  until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  1  to  2  teaspoonfuls  as  an  anti- 
periodic,  or  half  a  teaspoonful  as  a  tonic ;  a  fluidrachm  represents  30 
grains  of  chamomile  flowers. 


Fluid  Extract  of  Sumbul.     {3Iusk  Hoot.)     (Prof.  Procter.) 


Take  of  Musk-root  . 
Ether  . 
Alcohol, 
Water,  each 


4  troyounces. 
4  fluidounces. 

Sufficient. 


Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to  a 
coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol,  pour  it 
on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hours,  and  intro- 
duce into  a  suitable  percolator ;  displace  the  absorbed  tincture  slowly  by 
alcohol  until  12  fluidounces  are  obtained,  when  the  process  is  to  be  con- 
tinued with  a  mixture  of  equal  parts  of  alcohol  and  water,  until  a  pint 
has  passed.     Water  is  then  to  be  poured  on  the  residue  until  a  pint  of 
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li(|ui<l  ha."^  filtcnxl.  The  ctlK'n'o-alcnliolif  tiiictiirc  is  siifTcrcHl  to  ova]iornto 
in  a  warm  j)la(v,  until  iviliu-cd  to  2  lluiddMuccs  ;  tlic  livdfo-alroliolic 
tincture  i.s  cont-cntratod  on  a  water-hath  to  the  same  l)nlU  ;  and  t\\v 
watery  inlusion  evajxtrated  to  1  Hnidonnee.  Tlie  ht<t  two  licjiiids  are 
now  to  be  niixetl,  3  Hiiidonnees  of  alcohol  added  to  the  first  (ethereal) 
licjuid  to  dis.s<»lve  tiie  oleoresin,  and  the  other  mixture  added  jjraduallv 
with  aoitatioii,  .so  that  the  whole  will  measure  8  Ihiidouiices.  A  j)ortion 
of  oleoresin  and  some  o;ununv  extraetive  remains  undi.s.solved,  and  nuist 
either  be  rem»)ved  by  liltration  or  left  as  a  sediment. 

When  the  ethereo-alcoholie  tincture  is  evai>oi-ate<l  to  }.,  nearlv  all  the 
oleoresin  separates,  and  hence  the  necessity  of  redis-^olvino;  this  by  alcohol 
before  addint;  the  t)ther  li([uiils.  The  do.se  of  thi.s  is  15  minims  to  foj. 
It  has  the  odor  of  nuisk  and  the  anti.spa.smodie  ejects  of  valerian.  The 
root  is  used  in  l^ussia  in  delirium  tremens,  and  Iuls  been  somewhat  pre- 
scribed in  IMiiladelphia  and  el.^^ewhere  in  a  variety  of  nervous  atieetious. 

Oleoresin^e,  U.  S.  p. 

The  Oleorcftinft. 

The  officinal  prcparation.s  of  tliis  class  were,  in  the  Pharmacopma 
of  1850,  denominated  fluid  extracts,  and  eliissified  under  that  head. 


Officinal  Oleoresins. 


Oflicinol  Name. 

Medical  Properties,  etc. 

Yield. 

Dose. 

Oleoresina  as]iidii 
Oleoresina  caijsici 
Oleoresina  cnbebre 
Oleoresina  liipnlini 
Oleoresina  ])ipuris 
Oleoresina  zin^ibtris 

Anthelmintic 
.Arterial  stimulant 
Stinuilant,  diuretic 
Tonic,  narcotic,  etc. 
Siimulant 
Stimulant,  carminative 

Tt\,  V  to  XV. 

5  to  30  drops. 
5  to  10  drops. 
1  to  5  drops. 
1  to  5  drops. 

14  to  18  per  cent. 
12  to  25  per  cent. 
70  per  cent. 

G  per  cent. 

G  to  9  per  cent. 

REMARKS. 

These  preparations  are  made  by  ptissinj^  strono;er  dhci'  tlirouji|;h  the 
jiowdered  druo;  in  a  covered  di.sj)lacement  apparatus,  recovering;  the  ether 
or  allowino;  it  to  eva])orate  .sj)ontaneously.  The  restiltiiiiji;  li(juid  is  of  a 
more  or  less  oily  consistence;  usually  of  a  dark  color — brown,  or  with 
a  tino;e  of  ji;reen  (red  in  capsicum);  extremely  ])uno;ent,  and  remindino; 
one  of  the  drutr.  It  consists  of  the  es.sential  oil  holdino;  in  solution  a 
portion  of  the  wa.xy  and  resinoid  ]>rincij)les  a.ssociated  with  it  in  the 
drtiir.  The.^e  are  apt  to  be  deposited  in  ])art,  a  circtimstance  which 
modifies  somewhat  the  properties  ol'  dillerent  specimens  of  the  same 
preparation.  In  the  instance  of  oleoresin  of  ))ep])er,  the  ]iiperin  is 
directed  to  b(>  separated,  and  the  oil  ol'  black  pep|)er  of  commerce,  which 
is  similar  to  the  oleoresin,  is  a  residuarv  product  of  the  manulacture  of 
piperin.  Cubebs  yield  from  VI  to  28  per  cent,  of  oleoresin;  black 
pepper  about  j'g  of  its  weio:ht ;  ^ino;er  from  6  to  9  per  cent. 

(3wing  to  the  solubility  of  fixed  oils  and  fatty  matters  in  ether,  these, 
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Fig.  211. 


if  present  in  the  drng,  are  extracted,  and  arc  associated  with  the  oleo- 
resinous  preparation  left  after  the  evaporation.  In  the  oleoresins  of 
cardamom  and  ergot  the  fixed  oils  are  con- 
spicuous thou<>;h  inert  ingredients  ;  from  cap- 
sicum the  fatty  matter  is  obtained  in  a  solid 
form,  and  is  readily  separated. 

The  uses  of  the  oleoresins  are  limited  to 
those  preparations  in  which  they  can  be  sus- 
pended by  viscid  ingredients,  or  embodied  in 
pills,  lozenges,  or  for  external  use  added  to 
liniments  or  ointments. 

Fig.  211  exhibits  a  section  of  an  arrange- 
ment  by  which  the  oleoresins  and  other  prep- 
arations requiring  the  use  of  ether  as  a  men- 
struum, can  be  most  conveniently  prepared. 
A  percolator  of  tinned  copper  is  surrounded  by 
a  jacket  of  the  same  material ;  the  recipient  is  a 

copper  vessel  with  two  necks,  into  one  of  which  the  percolator  is  secured, 
and  to  the  other  a  pipe  connecting  with  the  close  head  of  the  percolator, 
which  is  also  jacketed ;  on  the  under  side  of  the  head  is  a  perforated  plate 
of  tinned  copper,  which  distributes  the  ether  over  the  surface  of  the  drug 
when  it  has  been  volatilized  by  placing  the  reci})ient  in  hot  water.  After 
the  exhaustion  of  the  drug,  the  recipient  is  removed,  the  lower  orifice 
of  the  percolator  closed,  and  the  head  well  refrigerate<l ;  a  stream  of 
hot  water  is  then  passed  into  the  jacket  around  the  percolator,  by  which 
means  the  contained  ether  may  be  recovered. 

Oleoresin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  external 
remedy ;  it  would  seem  too  strong  to  be  taken  internally  with  any  ad- 
vantage, but  may  be  added  to  stimulating  liniments.  Oleoresin  of  cubehs 
(formerly  fluid  extract  of  cubebs)  is  a  valuable  addition  to  copaiva  mix- 
tures for  use  in  the  chronic  stages  of  gonorrhoea ;  it  is  also  adapted  to  the 
fabrication  of  lozenges  for  sore  throat,  coryza,  etc.  Oleoresin  of  lupulin, 
like  the  fluid  extract  and  solid  extract,  is  an  efficient  though  mild  nar- 
cotic ;  but  being  suitably  suspended  in  mucilage  it  would  be  capable  of 
use  in  mania-a-potu  and  as  an  autaphrodisiac. 

Oleoresin  of  black  pepper  is  used  in  connection  with  sulphate  of  quinia, 
in  pills,  to  the  efficiency  of  M^hich  it  is  said  to  add  ;  it  would  seem  to  be 
a  better  adjuvant  to  that  tonic  than  piperin,  prescribed  in  the  old 
recipes.  Piperoid  (oleoresin)  of  c/inger  is  of  most  use  in  connection 
with  the  fabrication  of  ginger  drops,  of  fused  candy,  and  lozenges ;  it 
may  be  added  also  to  mixtures  containing  viscid  ingredients,  or  to  alco- 
holic preparations.  It  is  a  dark-brown,  transparent,  oily  liquid,  ex- 
tremely pungent,  insoluble  in  water,  but  soluble  in  ether  and  strong 
alcohol.  Ginger  is  said  to  contain  about  1 J  per  cent.  vol.  oil,  and  3y% 
per  cent,  soft  resin.  The  proportion  yielded  by  the  root,  treated  as 
above,  varies  with  the  commercial  variety  of  ginger.  A  commercial 
pound  of  African  ginger  yielded,  by  this  process,  Ih  ounce,  or  9.3  per 
cent.,  while  the  same  quantity  of  the  Jamaica  variety  yielded  only  1 
ounce — 6.2  per  cent.  That  from  the  African  was  darker  in  color, 
thicker,  and  somewhat  less  pleasant  than  the  other.     1  ounce  of  the 
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pipcroitl  addi'd  to  20  ftis.  of  molted  PU<rnr,  niukcs  "  o-iiipror  drops"  of 
al)out  the  usual  pungLMu-y.  fJliorc.siii  Jiliri^  is  u  new  otlicinal  in  the 
revision  of  1.S70,  and  is  inueh  relied  upon  as  a  remedy  in  tienia,  in  dosses 
ot"  0  to  20  minims. 

WonKiNG  Formulas  for  the  Olkoresins. 

Oleoresina  Aapidii,  U.  S.  P.     {Oleotmln  of  Fei'n.) 

[(Mcore.s-ina  Filicis,  1870.) 

Take  of  Male  fern,  in  fine  powder,  one  hundred  parts       .        .     100 
Stronger  ether        ....        A  sufficient  quantity. 

Put  the  male  fern  into  a  cylindrical  gliuss  percolat<jr  provided  with  a 
stopcock  and  arrangal  with  covered  rece])t<icle  suitable  for  volatile 
licpiids,  ]M-(>ss  it  iirmly,  and  trradually  pour  ether  upon  it  until  150  parts 
of  litpiid  have  slowly  passed.  Recover  the  greater  part  of  the  ether  hy 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until 
the  remaining  ether  lias  evaporated.  Lastly,  keep  the  oleoresiu  in  a 
well-stopped  bottle. 

Oleoremna  Capsicl,  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  one  hundred  parts       .        .     100 
Stronger  ether        ....         A  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator  provided  with  a  stop- 
cock and  arranged  with  a  cover  and  reccj>tacle  suitable  for  volatile 
li(juids,  press  it  tirnily,  and  gradually  pour  stronger  ether  upon  it  until 
150  parts  of  filtered  liquid  have  slowly  passed.  Recover  the  greater 
])art  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the  residue 
i"n  a  capsule  until  the  remaining  ether  has  evaporated.  Lastly,  pour  otl' 
the  licjuid  portion,  transfer  the  remainder  to  a  strainer,  and  whin  the 
separated  fatty  matter  (which  is  to  be  rejected)  has  been  compl(>tely 
drained,  mix  all  the  liquids  together.  Keep  the  oleoresiu  in  a  well- 
stopped  bottle. 

Oleoresina  CubebcBy  U.  S.  P.     {Okoresin  of  Cubeb.) 

Take  of  Cuheb,  in  fine  powder,  one  hundred  parts         .         .         100 
Stronger  ether        ....        A  sufficient  quantity. 

Put  the  cubeb  into  a  (ylindrical  percolator,  as  descrilxjd  in  histj 
formula,  press  it  moderately,  and  gradually  pour  ether  upon  it  until 
150  j)arts  of  the  filtered  liquid  have  slowly  pas<o<l.  Recover  the  greater 
part  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the  residue 
in  a  caj)sule  until  the  remaining  ether  has  evaporated.  Transfer  tlw 
remainder  to  a  cl<Kse  vessel,  and  let  it  stand  until  it  ceases  to  deposit 
waxy  and  crystalline  matter.  Lastly,  pour  olf  the  oleoresiu  and  keej 
it  in  a  well-stopped  bottle. 

Oleoresina  LupuUni,   U.  S.  P. 

Take  of  LupuHn,  one  hundred  parts 100 

•  Stronger  ether         ....        A  sutticient  quantity. 
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Put  the  lupulin  into  a  narrow  cylindrical  percolator,  as  described  in 
formula  for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually  pour 
ether  ujion  it  until  150  parts  of  filtered  liquid  have  slowly  passed. 
Recover  the  greater  part  of  the  ether  by  distillation  on  a  M^ater-bath, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  has  evap- 
orated. Lastly,  keep  the  oleoresin  in  a  wide-mouthed  bottle  well 
stopped. 

Oleoresince  Piperis,  U.  S.  P.     {Extradum  Piperis  Fluldum,  U.  S.  P., 

1850.) 

Take  of  Black  pepper,  in  fine  powder,  one  hundred  parts        .      100 
Stronger  ether        ....         A  sufficient  quantity. 

Put  the  pepper  into  a  cylindrical  percolator,  as  described  in  formula 
for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually  pour  ether  upon 
it  until  150  parts  of  filtered  liquid  have  sloAvly  passed.  Recover  the 
greater  part  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the 
residue  in  a  capsule  until  the  remaining  ether  has  evaporated,  and  the 
depasition  of  piperin  in  ciystals  has  ceased.  Lastly,  separate  the  oleo- 
resin from  the  piperin  by  expression  through  a  muslin  strainer,  and 
keep  it  in  a  well-stopped  bottle, 

Oleoresina  Zingiberis,  U.  S.  P.     {Pipjeroid  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  one  hundred  parts  .        .        .        100 
Stronger  ether A  sufficient  quantity. 

Put  the  ginger  into  a  cylindrical  percolator,  press  it  firmly,  and  pour 
upon  it  the  stronger  ether,  until  1 50  parts  of  filtered  liquid  have  passed, 
or  the  ginger  is  exhausted.  Recover  the  greater  part  of  ether  by 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until  the 
remaining  ether  has  evaporated.  Lastly,  keep  the  oleoi-esiu  in  a  well- 
stopped  bottle, 
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Oil  of  Asarum  Canadense. — Canada  snakeroot  or  wild  ginger  is  pre- 
pared in  the  same  way ;  it  is  used  chiefly  as  a  perfume ;  it  is  also  grate- 
fully stimulant  in  small  doses,  being  not  unlike  ginger  in  its  properties. 

Oil  of  Cardamom,  prejiared  in  the  same  way  with  ether,  is  an  impure 
oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the  seeds,  and 
esteemed  a  powerful  carminative  stimulant ;  it  is  little  known  to 
practitioners. 

Oil  of  Parsley  is  a  diuretic  remedy,  sometimes  called  apiol.  It  is 
l)repared  by  treating  parsley  seeds  \\nth  strong  alcohol,  and  subsequently 
with  ether  or  chloroform  ;  these  menstrua  are  then  distilled  off,  and  the 
oil  may  be  further  purified  if  desired.  It  is  also  prepared  by  the  spon- 
taneous evaporation  of  an  ethereal  tincture,  as  in  the  other  cases.  It  is 
highly  charged  with  the  odor  of  the  plant,  of  which  it  is  probably  the 
chief  active  constituent.     Dose,  3  or  4  drops  in  a  day. 

This  remedy  has  been  highly  lauded  as  a  substitute  for  quinia  in 
intermittents.     It  has  been  introduced  in   Philadelphia,   in   capsules, 


758  FLUID    EXT  Fl  ACTS. 

soKl  as  :i  p<nvorfnl  (MniiK'na;:;o^no,  and  it  is  hclicvcd  is  .surr('j)titiously 
used  to  comiuit  ahortioii. 

Oil  of  Ertjot. — I'lidcr  this  name  a  hrowii-colored,  acrid,  oily  li([uid  is 
sold  in  the  shops,  which  is  obtained  hy  treating  powdered  orj^ot  with 
ether,  or  a  mixture  ot"  ether  and  alcohol,  and  evaporating  ort'  tlie  nien- 
strnuu).  Its  most  bulky  iiiLrrcdicnt  is  the  peculiar  bland  fixed  oil, 
which,  according;-  to  the  experiments  oi'  T.  Roberts  Jiaker,  is  nearly 
isomeric  with  castor  oil.  My  friend,  Ambrose  Smith,  informs  me  that 
he  hiLs  found  oil  of  eri^ot,  when  made  with  pure  ether,  to  become  ineon- 
venicntlv  thick — alnKtst  solid  ;  which  dilHculty  is  obviated  by  addini;  a 
j)ortion  of  alcohol  to  the  ether  employed.  .Vlth(»uj;li  the  pure  fixed  oil 
is  destitute  of  any  of  the  eifeets  of  ergot,  this  preparation,  owing  to  its 
other  ingredients,  is  more  or  less  active.  Its  do.se,  in  ca.ses  of  labor,  to 
promote  uterine  contractions,  is  from  20  to  50  drops. 

Oil  of  Paniphhi  Sccil. — This  oil,  though  not  an  oleorcsin,  and  conse- 
quently not  stritlly  cdassed  here,  has  been  used  with  success  as  a  remeily 
in  tiienia.  It  is  conveniently  prepared  by  crushing  the  seeds  to  a  snKM>th 
pulj),  transferring  to  a  percolator  after  moistening  with  ether,  and  per- 
mitting the  ma.ss  to  stand  an  hour  in  a  close  vessel;  it  should  be  dis- 
placed with  ether,  and  from  the  liquid  thus  obtained  the  ether  .should 
be  removed  i)y  evaporation.  The  dose  is  f.5ss  re[)eated  in  2  or  ^3  hours, 
and  followed  by  a  dose  of  castor  oil.  About  38  per  cent,  of  oil  is  the 
yield  by  this  process. 

Succi — Juices. 

This  class  of  jireparatioiLS,  introduced  by  i\[r.  S(|uire,  of  London,  some 
25  years  ago,  have  been  ])roscrii)ed  occasionally,  and  consequently  deserve 
a  notice  in  this  treatise.  Two  of  them  were  made  ofiicinal  in  the  I\  N. 
PJuinnacopoeia  of  1870  ;  but  the  cla.ss  was  dismissed  in  the  late  revision. 
The  process  for  preparing  them  is  simply  to  bruise  the  plant  thoroughly, 
express  the  juice,  and  add,  according  to  the  i>/vV/.s7/  P/Kinndcojjfeid,  1 
part  of  rectitieil  spirit  to  every  3  parts  of  the  juice;  but,  according  to 
the  U.  8.  Pharmacopoeia,  1  part  of  alcohol  to  every  5  of  juice ;  after 
standing  7  days,  they  are  directed  to  be  filtered. 

The  jui(!es  officinal  in  the  BrifiK/i  Phariiiacopcria  are  those  of  bella- 
donna, conium,  hyoscyamus,  .scoparius,  and  taraxacum;  in  the  f.  .S'. 
Pharmacopma  only  the  c:onium  and  taraxacum  juices  were  recognized. 

The  great  variation  in  the  juices  of  the  plants,  owing  to  the  soil, 
climate,  and  season,  seems  to  render  these  prejjar.itions  nuich  le&s  reliable 
and  luiiform  than  well  prej)ared  tinctures  of  carefully  selected  plants 

Succus    Taraxacl   Paratiis.      (Preserved    Taraxacum   Juice.)      (Pro; 

Procter.) 

Take  of  Fresh  dandelion  root       ...         .         .20  pounds  (avoir.). 
Alcohol  (.8;3o°) 4  pints. 

Slice  the  roots  transversclv  in  short  sections,  and,  bv  means  of  a  mill 
or  mortar  and  pestle,  reduce  them  to  a  pulpy  mass  ;  then  add  the  alcoIi<»l, 
and  mix  them  thoroughly.  The  mixture,  thus  far  prepared  at  the  .season 
when  the  root  is  proper  for  collection,  may  l)e  set  aside  in  suitable  vessels 
(stoneware  jars  are  aj)propriate),  and   extracted  as  the   pre})aration   Is 
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needed  tlirougli  the  other  seasons.  After  having  stood  a  week,  or  until 
a  convenient  time,  the  pulpy  mass  is  subjected  to  powerful  pressure, 
until  as  much  as  possible  of  the  fluid  is  removed.  Ihis  is  then  filtenrd 
and  bottled  for  use.  It  is  necessary  that  sufficient  time  should  elapse 
after  the  pulp  is  set  aside  for  the  alcohol  to  penetrate  the  fibrous  particles 
and  commingle  with  the  natural  juices,  as  well  as  for  the  woody  structure 
of  the  root  to  lose  its  elasticity,  that  it  may  yield  the  juice  more  com- 
pletely on  pressure.  When  the  pulp  has  stood  6  months  in  tliis,  it 
yields  the  juice  with  great  readiness,  and  is  possessed  of  the  sensible 
pro})(;rties  of  the  dandelion  in  a  marked  degree.  When  20  lbs.  (avoir- 
dupois) of  the  root  are  thus  treated  after  standing  several  months,  with 
an  ordinary  screw  press  the  practical  result  is  al)out  6  i)ints  of  fluid. 
This  yield  will  vary  in  amount  with  the  condition  of  the  root  when 
collected,  and  the  length  of  time  it  is  exposed  afterwards,  as  well  as  the 
power  of  the  press  used.  Should  the  alcohol  in  this  preparation  be 
contraindicated,  it  might  be  partially  removed  by  exposure  in  a  water- 
bath  until  the  juice  is  reduced  to  f  of  its  bulk ;  then  for  every  ^^iut  of 
the  residue,  8  officinal  ounces  of  sugar  may  be  dissolved  in  it. 

Fruit  Juices. 

This  class  of  preparations  have,  within  the  past  10  or  15  years, 
become  quite  popular,  enabling  many  to  prepare  fruit  syrups  for  use  in 
connection  with  the  sale  of  carbonic  acid  water.  The  method  of  pre- 
paring them  originated  with  M.  Appert,  and  consists  of  expressing  the 
juice,  straining  it,  permitting  it  to  stand  till  it  becomes  cleai",  filtering, 
and  filling  into  bottles,  which  are  placed  in  tepid  water  and  heated  up 
till  the  juice  attains  the  boiling  point,  when  the  bottles,  which  should  be 
quite  full,  are  corked  securely,  sealed,  and  kept  in  a  cool  place.  Those 
most  employed  are  strawberry,  raspberry,  and  pineapple. 

From  these  juices,  mixed  with  an  equal  bulk  of  water,  a  syrup  is 
prepared  in  the  usual  manner. 


CHAPTER    VII. 

SYRUPS,  HONEYS,  AND  GLYCERITES, 

Syrups. 

THE  term  syrup  is  applied  to  any  saturated  or  nearly  saturated  solu- 
tion of  sugar  in  water,  and  there  are  mnnerous  simple,  medicated, 
and  flavored  syrups  used  in  medicine  and  pharmacy,  both  oflicinal  and 
unofficinal.  The  kind  of  sugar  used  in  the  officinal  preparations  is  that 
named  in  the  list  of  the  Pharmacopoeia  saccharum,  and  called  refined 
sugar,  loaf  sugar,  or  as  variously  powdered,  broken  down,  crushed,  or 
granulated  sugar.  These,  as  su])})lied  by  the  refineries,  consist  of  nearly 
chemically  pure  sugar,  and  recpiire  no  further  preparation  for  pharma- 
ceutical use.  Sugar  is  soluble  in  less  than  half  its  weight  of  water ;  to 
a  less  extent  in  alcohol  and  insoluble  in  ether.     It  crystallines  from  its 
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solution  in  tlu>  form  of  ol)liqno  vlioinl)ic  crystals  containinLT  \vator,  oallc^l, 
as  louad  in  tiic  slu»])s,  nu-k-candy. 

The  advantaj^es  of  the  use  of  su<i:-ar  in  pliarinaceutical  ])r(.'paration8 
arc,  1st,  its  aij:ri-'eal)le  taste;  2tl,  the  \  iscidity  and  l)landness  of  its  solu- 
tion; od,  its  consi-rvativc  j)roj)(rtit's  when  in  snilicicnt  |)i-()|)(trtion. 
Tlicsi'  adapt  it  to  numerous  uses  in  ])liarniacy,  among  wliicli  the  prej)- 
aration  of  syrups  is  })erliaps  the  most  important.  The  numWer  of 
medicated  syrups  in  common  use,  and  the  great  |)o[)idarity  of  these 
among  physicians  and  the  ])nl)lic,  are  characteristics  of  French  and 
American  pharmacv  as  eontratiistinguished  from  that  of  (ireat  Britain. 
The  pro[)iirti(in  of  sugar  in  syrup  is  a  matter  of  [)rimary  importance, 
as,  owing  to  nitrogenized  principles,  which  are  apt  to  be  aeeidentally 
present,  even  in  simple  syruj).  fermentation  will  take  pUice  unless  the 
svi'uj)  has  vcrv  nearly  the  full  olHcinal  ]M'(»])i)rtion.  Previously  to  the 
revision  of  the  U.  N.  PJiannacopocid ,  in  ISOO,  the  othcinal  directions 
ordered  an  excess  of  sugar  in  the  pre})aration  of  most  syrups.  To  Dr. 
Wilson  H.  Pile  we  owe  the  accurate  estimation  of  the  quantity  required 
to  pnxluce  saturation,  and  the  ]>reeise  increase  of  bulk  caused  by  sugjir 
in  solution.  In  accordance  with  his  sugLrestions  and  those  of  Dr. 
S|uil)l),  the  ])roj)ortion  of  sugar  has  been  slightly  reduced  in  most  of 
the  formuhis,  and  the  degree  of  evaporation  regulated  so  that  the  re- 
quired proportit)n  of  resulting  syrup  to  the  drug  employed  shall  be 
accurately  maintain(>d.  By  calculation,  founded  on  its  sj)ecilic  gravitv, 
12  troyounces  of  sugar,  =  5700  grains,  produce  in  solution  8  fluidounces, 
but  owing  to  a  slight  condensation  the  actual  increase,  as  ascertained  by 
experiment,  is  7.941  fluidounces ;  practically  |  of  the  weight  of  sugar 
will  equal  its  bulk  in  fluidounces.  In  the  fornuilas  of  the  previous 
l'li(inn<(('opoekis  30  troyounces  Mere  ])rescribed  to  a  \m\X  of  water,  to 
make  2  pints  of  syrup;  in  the  present,  65  troyounces  are  directed  to  35 
troyounces  of  water  to  make  100  troyounces,  ^ny  evaporated  water  being 
sul)stituted  by  the  addition  through  the  strainer  of  exactly  sulHcient  to 
bring  it  up  to  the  required  Aveight.  The  specific  gravitv  of  otficinal 
simjile  syru])  is  1.310,  but  the  several  medicated  syrups  vary  from  this, 
in  consecjuence  of  the  presence  of  extractive  and  other  princii)les. 

The  following  curious  rule  is  given  by  Dr.  Ure  for  ascertaining  the 
((uantity  of  sugar  in  simple  syrup:  "The  decimal  ])art  of  the  nund)er 
<lenoting  the  s])ecific  gravity  of  a  syru])  nndtiplied  by  2(5  gives  the 
number  of  pounds  of  sugar  it  contains  per  gallon  very  nearly."  This 
appears  to  refer  to  the  avoirdupois  and  not  the  othcinal  weight. 

In  the  absence  of  extraneous  and  ])artienlarly  of  nitrogenized  prin- 
(•iples,  a  syrup  will  keep  w(dl  enough  in  cold  weatluM',  without  reference 
to  its  proportions;  but  in  a  majority  of  instances  of  medicated  syiuips, 
it  is  absolutely  nwcessary  to  observe  the  above  well-established  propor- 
tions, which  insure  a  nearly  saturated  saccharine  solution. 

If  imj)ure  or  brown  sugar  is  emj)loved,  it  is  necessary  to  boil  the 
syru])  until  the  pro])er  sjxM-itic  gravity  is  attained,  skimming  or  straining 
otlthe  scum  which  contains  the  inq)nrities;  but  m  hen  the  sugar  is  j>nre, 
and  there  are  no  other  vegetable  imj)nrities  to  be  separated,  a  boiling 
tenijierature  is  unnecessiu'v. 

If  imj)urities  are  diffused  in  the  licpiid,  \\hicli  Mill  not  readily  rise  as 
scum,  it  is  mcII  to  add,  before  applying  hciit,  a  little  white  of  egg,  pre- 
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viousiy  oeaten  up  with  water,  which,  by  its  coagulating  at  the  boiling 
temperature,  forms  a  clot,  inclosing  the  impurities,  and  facilitating  their 
removal ;  it  mav  alst)  be  rendered  clear  antl  briy;ht  l)v  diiiusinp;  tilterino- 
paper  reduced  to  a  pulp  through  the  syrup,  and  then  separating  bv 
straining  through  a  woollen  flannel,  which  will  felt  with  it;  if  the  svrnp 
is  not  clear  it  should  again  be  poured  through,  and  it  will  then  become 
clear.  A  richer  and  more  elegant  syrup  is  produced  by  the  use  of 
Havana  sugar,  clarified  in  this  way,  than  from  the  best  refined  sugar, 
and  some  of  our  most  careful  pharmacLsts  use  this  process  for  their 
mineral  water  syrups,  on  account  of  its  superior  product,  though  so 
much  more  troublesome. 

Of  late  years  the  pnjcess  of  making  syrups  by  cold  percolation  has 
become  popular  among  maaiy  of  our  most  careful  pharmacists.  AMiile 
it  is  to  be  recommended  for  many  syrups,  such  as  syrnps  of  ginger, 
orange  flower,  tolu,  wild  cherry,  squills,  lemon,  etc.,  where  the  virtue  of 
the  preparation  depends  upon  the  volatile  ingredient,  which  is  destroyed 
by  heating,  its  use  is  objectionable  in  our  estimation  in  making  othei-s, 
as,  for  instance,  simple  syrup,  which  the  Pharmacopceia  orders  to  be 
made  at  a  boiling  temperature,  by  which  the  nitrogenized  matter  and 
other  impurities  are  destroyed,  and  form  a  scum  which  is  easilv  se])a- 
rated.  Another  great  objection  to  the  cold  process  is  the  time  required  to 
comjilete  the  operation,  which  is  3  or  4  times  as  long  as  by  using  heat. 
It  should  not  be  used  to  prepare  the  syrup  ferri  iodide,  as  the  continuous 
exposure  to  the  air  will  decompose  the  iodide. 

The  process  is  best  conducted  in  a  conical  glass  percolator,  the  orifice 
being  stopped  witli  a  piece  of  loose  sponge  previously  moistened,  taking 
care  not  to  press  it  too  tight,  or  the  percolation  will  be  seriously  retarded. 
The  sugar  used  should  be  coarsely  granulated  or  crushed,  and,  being 
placed  in  the  percolator,  the  liquid  is  added,  and  the  orifice  corked  up 
until  the  sugar  is  reduced  to  half  its  bulk,  when  the  cork  is  removed 
and  the  percolation  allowed  to  proceed  drop  by  drop. 

In  some  of  tlie  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  the  medicinal  ingre- 
dient may  be  coagulated,  and  thus  separated.  This  should  be  done 
before  adding  the  sugar,  and  the  liquid  should  then  be  filtered,  so  that 
a  perfectly  clear  syrup  may  be  obtained  from  the  first.  Syrups  may  be 
decolorized  by  filtration  through  animal  charcoal,  and  to  obtain  perfect 
trans])arency  should  be  strained  slowly,  after  they  are  partially  cooled, 
through  two  or  three  thicknesses  of  flannel.  In  many  instances,  the 
presence  in  the  drug,  or  in  the  menstruum  employed,  of  antisejitic  prop- 
eilies,  insures  the  permanence  of  the  preparation  Syrup  of  squill  is 
an  instance,  in  which,  owing  to  the  presence  of  the  antisejitic  element, 
acetic  acid,  in  the  menstruum,  we  are  enabled  to  reduce  the  proportion 
of  sugar  somewhat  below  that  necessary  in  other  instances.  Among 
the  articles  added  to  syrups,  to  prevent  fermentation,  the  following  may 
be  mentioned  : — 

Easential  oils,  Avliich,  of  course,  greatly  modify  the  taste  and  other 
properties  of  the  preparation.  Brandri,  \\\\\v\\  is  much  used  with  aro- 
matics ;  a  small  proportion  of  pure  alcohol;  glycerin,  which  does  not 
alter  the  taste  or  other  properties  of  the  ])re]iaration.  Sugar  of  milk,  in 
small  proportion.     Sulphite  of  lime,  a  small  proportion  of  which  will 
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elVc'ctiKillv  i)it\riit  or  arrest  fcrnientatiou,  tlioiiuh  it  is  liable  to  iiii])ai't 
ail  odor  unless  a tlorwards  sill )jL'ftc'(l  to  luat.  llojj inann^s  anudtinc  is  one 
of  the  best  antiseptii's,  tliou^ii  objeetioiiahle  as  iinj)artin<:;  au  ethereal 
inlor  and  taste;  it  sluuild,  however,  be  abided  in  small  quantity  onlv;  1 
riiiidrachni  to  a  ])int  has  u;t'nerally  answered  the  purjtose,  and  in  eases 
where  an  acid  i-  not  objectionable  acetic  acid  in  ]»r(»j)ortion  ot  i-T,)  to  the 
pint  is  very  cHicieiit. 

It  must  not  Ik'  forgotten,  in  attempting  to  restore  syrups  that  have 
fermented,  by  boiling  them,  that  they  have  lost  sugar  in  pro))ortion  to 
the  amount  of  acetic  acid  ])r;Hliiced,  and  this  must  be  restored  when 
they  are  heated,  l)esides  the  addition  of  the  antist'ptic.  Syrin)s  should 
be  kej)t  in  a  eool,  though  not  in  a  cold,  place;  those  most  liable  to  fer- 
ment, in  small  aud  well-stopped  bottles. 

Syllabus  of  Officinal  Syrups. 

1st  Groi'P. — Used  as  vehicles  or  flavoi-s. 

Svriipiis.  Syrupus  amygdulse.  Syrupus  rasse. 

Synipiis  acacise.  Syrupus  aurantii.  Syrujjus  rubi  idaei. 

Syrupus  acidi  eitrici.  Syrupus  aurantii  florum.  Syrupus  tolutauus. 

Syrupus  aliluea.  Syrupus  liiuuuis.  Syrupus  ziugiberis. 

eemarks. 

Simple  ft}/nip,  as  made  by  the  officinal  working  formula  appended,  is 
a  viseid  liijuid,  constituted  of  about  "j  sugar  and  ^~  water,  and  having  a 
specific  gravity,  when  boiling  hot,  of  1.261  (3U°  Baumc);  or,  when  cold, 
1.310  (35°  iiaunie).  (Syrups  prepared  from  the  juices  of  fruits,  or  others 
which  contain  much  extractive  matter,  mark  about  2°  or  3°  higher  on 
Ixiume's  scale.)  It  is  of  a  pure  sweet  taste,  without  odor,  when  freshly 
j)repared.  The  boiling  ])oint  is  221°  F.  It  is  much  used  as  a  vehicle 
and  to  sweeten  extemporaneous  mixtures,  also  in  the  preparation  of  some 
of  the  medicinal  syrups  (second  group).  In  certain  chemical  solutions 
it  is  found  useful  as  ])reventing  the  oxidation  of  the  metallic  base  by 
excluding  contact  with  atmospheric  oxygen.  In  compounding  pills  its 
adhesiveness  renders  it  a  useful  excipient,  though  less  so  than  honey,  or 
molasses,  or  the  next  member  of  the  group. 

Sip'Kj)  of  f/uin  is  a  viscid  and  adhesive  fluid,  especially  useful  in  com- 
])oun(ling  prescriptions;  this  svrup  of  the  P/iariiKicojxfid  must  be  dis- 
tinguished from  the  French  Sirop  de  (roiainr,  which  is  flavored  with 
orange  Hower;  this,  diluted  with  water,  is  a  favorite  demulcent  drink. 
Our  syruj)  is  a  solution  of  gum-arabic  added  to  syrup,  and  is  not  iK?rma- 
nent;  it  is  a  ))Ii'asant  demulcent,  and  mav  be  used  for  coml)ining  iinad- 
hesive  materials  in  pill.  The  use  of  well-selected  gum-arabic  is  imj)ortant, 
JUS  it  insures  a  clearer  and  more  elegant  syni[)  than  can  be  made  from 
the  ordinary  powdered  gum. 

Almond  <jr  orr/cfU  si/ruj/  is  a  delightful  preparation  for  nse  as  a  drink 
with  carbonic-acid  water;  it  is  f"re(|U('ntly  modllied  by  the  addition  of 
orange-flower  water,  vanilla,  or  other  ilavoring  materials,  which,  how- 
ever, seldom  improve  its  delicate  flavor.  Its  proceas  involves,  first,  thei 
blanching  of  almonds  by  maceration  in  warm  water,  and  then  pres.sing 
out  the  kernels  from  the  skins  between  the  fingers,  or  bv  rul)bing  them 
between  cloths;  second,  the  beating  of"  these  into  a  paste  with  a  portion 
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of  sugar;  third,  the  formation  of  a  milky  mixture  or  craul.><iou  by  tritu- 
ration Avith  successive  portions  of  water;  and  fourth,  the  sohition  in  this 
of  the  required  quantity  of  sugar,  which  should  be  done  withwut  exposure 
to  a  high  heat. 

In  sp-up  of  orange-peel,  the  fresh  rind  of  the  sweet  or  Havana  orange 
is  jH'eferred  to  the  bitter  orange-peel  prescribed  in  the  various  tonic 
preparations,  this  syrup  being  used  for  its  flavor  rather  than  for  any 
medicinal  efl'ect.  The  method  adopted  in  the  officinal  formula  for  tlie 
extraction  of  this  delicate  flavor  of  the  peel  is  quite  original  and  adapted 
to  preserve  it  in  perfection.  The  formula  for  orange  syrup,  among  the 
mineral  water  syrups,  contains  also  the  juice  of  the  fruit,  and  it  is  not 
so  well  adaj)ted  to  medicinal  preparations. 

Syrup  of  orcnige-flower  is  neceasarily  made  from  the  imported  distilled 
water,  as  the  flowers  are  not  obtainable  in  a  fresh  condition  except  in 
remote  situations  in  our  Southern  States.  This  flavor  is  increasingly 
popular  in  this  country,  and  the  distilled  water  is  so  decidedly  sedative 
in  its  etfects  on  the  nervous  system  as  to  constitute  a  valuable  remedy, 
either  singly  or  in  appropriate  combinations. 

Lemon  syrup  and  syrup  of  citric  acid  are  familiar  and  grateful  refrig- 
erant drinks,  adapted  to  use  as  adjuvants  and  extemporaneous  pharmacy. 
The  former  has  been  reduced  in  strength  in  the  late  revision  of  the 
Pharmacopoeia  ;  it  was  formerly  made  by  dissolving  sugar  in  the  pure 
lemon  juice;  this  is  noAV  diluted,  previously,  Avith  an  equal  bulk  of 
water;  the  syrup  is  thus  more  nearly  like  syrup  of  citric  acid,  which, 
beside  being  so  easily  made  extemporaneously,  is  a  rather  more  elegant 
preparation.  Lemon  syrup  depends,  for  quality,  mainly  on  the  fresh- 
ness of  the  lemon  juice;  citric  acid  syrup  on  the  purity  and  freshness  of 
oil  of  lemon. 

Ginger  syrup  is  made,  according  to  the  last  edition  of  the  Pharmaco- 
poeia, by  the  trituration  of  the  fluid  extract  of  ginger,  with  a  portion  of 
sugar,  thus  making  an  aromatized  sugar  Avhich  is  dissolved  in  water 
and  rendered  clear  by  filtration,  and  converted  into  a  syrup  by  the  addi- 
tion of  sugar  in  the  usual  way.  Syrup  of  tolu  is  uoav  directed  to  be 
made  by  digesting  the  balsam  with  the  sugar  and  w^ater  for  2  hours, 
straining,  and  making  the  measure  to  100  parts.  This  change  is  to  be 
regretted,  as  it  fails  in  making  as  fine  a  syrup  as  that  of  the  U.  S.  P., 
1870,  and  is  unsightly. 

Syrup  of  red  rose  is  a  mild  astringent,  and  may  be  regarded  as  a 
medicinal  or  a  flavoring  preparation  ;  its  color  is  one  of  its  merits  as  an 
adjuvant.     In  its  mode  of  preparation,  it  belongs  to  the  second  group. 

2d  GEOrp. — Made  by  adding  fluid  extract  to  simple  syrup. 

Synipus  ipecacuanhse.  Syrupus  lactucarium.  Syrupus  rubi. 

Syrupus  krameriae.  Syrupus  rosse.  Syrupus  senegse. 

REMARKS    OX    THE   SECOND    GROUP. 

Six  of  the  syrups  are  now  directed  to  be  made  by  mixing  the  fluid 
extract  with  syrup ;  in  several  instances  there  is  no  doubt  an  advantage, 
as  the  resultant  preparations  are  more  permanent ;  but  the  groAving  habit 
of  preparing  galenical  preparations  in  this  manner  has  resulted  in  a  class 
of  preparations  much  less  reliable  than  those  made  directly  from  the  drug. 
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Siffup  of  ipecacuanha  is  a  most  usof'iil  ('\-|)('('tor:mt,  niid  in  doiiiostic 
i»r:iiti(r  is  jK'rljiips  the  most  popuhir,  in  lMiil:ul(l|ilii:i.  It  is  jKirticiihirly 
ndaptcd  to  the  trtiitmoiit  of  the  eatarrhs  of  <  liildrcii.  'I'he  dose  may  he 
so  retrulated  as  to  pnxliu'e  a  gentle  relaxintr,  or,  in  the  ejise  of  eliil»h-en, 
emetic,  eileet,  with  the  ad\antai2,-e  of  eausinii'  neither  stinudatini:  nor 
dejires-iintJC  after-etieets. 

Siiiip/c  si/riij>  of  rhuharh  is  also  an  excellent  j)reparation  when  made 
i)v  the  new  ottieiiial  process;  it  is  very  extensively  used  as  a  mild 
eathartie  for  children.  It  is  very  difVerent  in  its  j)roperties  and  mfnle 
of  action  from  the  aromatic  .;yrn])  referred  to  in  the  next  j^roiiit ;  the 
proportion  of  rlmlKirb  is  larger  than  in  the  former  editions. 

St/rup  of  srner/a  is  a  most  efficient  remedy,  indicated  in  chronic 
catarrhal  atfcctions  when  not  accom|)anied  with  inflammaticm ;  it  is 
most  txenerallv  used  in  connection  with  other  remedies. 

Syrup  of  blackberry  root  (syrupus  rubi)  was  desi«rne(l  to  meet  the 
demand  for  an  approved  preparation  of  our  indigenous  blackberry 
root.  Most  of  the  preparations  of  blackberry  root  as  now  prepared  by 
pharmacists  are  rendered  j)opular  by  introdncinu'  aromaties,  some  of 
which  class,  it  would  seem,  would  have  been  (U'sirable  additions.  The 
process  in  the  ]*Jiariimcopoeia  is  very  simple,  and  consists  in  mixing  the 
Huid  extract  with  simple  syrup. 

Syrup  of  lactucarlum  is  now  directed  to  be  made  by  the  addition  of 
the  fluid  extract  to  simple  syrup  in  the  ]iro]iortion  of  5  ])arts  in  100, 
and  used  principally  as  a  mild  anodyne  addition  to  cough  syrups. 

3d  Group. — Extracted  by  diluted  alcohol,  wlilili  is  evapoi-ated. 


Synipus  scilla;  coinp. 
(Coxe's  hive  syrup). 


Syrupiis  rlioi  aroinat. 
Syrupus  sarsaparilliu  conip. 


REMARKS  ON  THE  THIRD  GROUP. 

The  simplest  statement  of  this  process  for  making  syrups  is  the 
followiuir :  Of  the  drug,  properly  jiowdered,  make  a  tincture  by  ])er- 
(•(tlation  with  diluted  alcohol;  evajKH-ate  this,  in  a  capsule,  to  the  ])oint 
named  in  the  Pharmacopoeia,  thus  getting  rid  of  the  alcohol  contained 
in  it;  add  sugar,  in  the  proportion  of  2  parts  to  1  of  the  li([uid,  and 
<lissolve  it  by  the  aid  of  heat. 

Of  this  im))ortant  class  each  individual  should  be  carefully  studied 
and  the  working  fornuda  should  be  followed  strictly  in  pre])aring  them. 
The  importance  of  the  use  of  oiheinal  weights,  or  their  e<|uivalents  in 
the  commercial  weights,  need  hardly  be  insisted  upon. 

('mnpoinitl  syrup  of  sarmpari/fa  is  perhaps  the  most  used  member  of 
this  group;  its  composition  is  similar,  though  not  identical,  with  the 
fluid  extract,  which  contains  mezereon,  a  most  acrid  and  stimulating 
alterative;  the  syrup  contains,  besides  the  soluble  principles  of  sarsa- 
pai-illa,  those  of  guaiaenm-wood,  rose,  semia,  li(|Uorice-root,  sas,sjifras, 
anise,  '.uid  gaultheria.  The  three  latter  are  added  for  the  improvement 
of  its  flavor  and  as  antiseptics.  The  edition  of  1870  ordered  the  oils  of 
these  instead  of  the  drugs.  The  ingredients  are  extracted  by  diluted 
ale(»hol,  evaponited,  and  made  into  a  syrup,  as  before  indicated  for  the 
svrups  of  this  group. 
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Compound  syrup  of  sarsaparUIa  is  manufactured  in  very  large  quan- 
tities l)y  ])harniacists,  and,  after  many  tiuctuations,  has  an  extended  rep- 
utation among  practitioners  of  medicine,  as  well  as  the  public  at  large. 
Its  chief  use  is  in  skiu  diseases,  and  in  syphilitic  and  scrofulous  cases,  in 
Avhich  it  is  used  both  alone  and  combined  with  mercurials,  iodides,  etc. 

The  extensive  range  of  diseases  to  which  sarsaparilla  is  aj)])licable, 
and  the  harmless  character  of  the  remedy,  hav(;  made  it  a  great  favorite 
with  empirics,  so  that  there  are  an  immense  number  of  quack  medicines 
sailing  under  its  name,  and  not  a  few  Called  alteratives  and  panaceas, 
Avliich  contain  it  as  one  of  their  ingredients.  80  numerous  and  so 
generally  popular  were  these,  several  years  ago,  that  the  period  of  their 
greatest  popularity,  from  1845  to  1850,  has  been  called  among  drug- 
gists the  "  sarsaparilla  era."  ^lany  of  these,  as  the  notorious  Town- 
send's,  the  chief  merit  of  which  was  its  great  dilution  and  the  large 
size  of  the  bottles  in  which  it  was  put  up,  have  gone  into  merited 
disase,  ^\hile  a  few  are  yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so  fre- 
quently lend  their  influence  to  the  empiric  by  countenancing,  and  even 
recommending,  these  medicines,  some  of  which  may  no  douljt  be  found 
iLseful  in  their  hands,  but,  besides  the  disadvantage  of  our  being  igno- 
rant of  their  composition,  they  are  generally  inferior  to  the  officinal  and 
other  legitimate  preparations,  in  medicinal  virtues. 

Coxe^s  hive  syrup  (syr.  scillce  comp.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  preparation.  As  origioally 
prepared,  many  years  ago,  it  contained  honey,  which  being  objected  to 
from  its  alleged  agency  in  promoting  fei'mentation,  it  was  sujicrseded, 
in  the  revision  of  1840,  by  sugar,  the  preparation  being  removed  from 
mellita  to  syrupi.  The  use  of  diluted  alcohol  in  its  preparation  was 
esteemed  a  great  improvement ;  but  it  ls  still  an  opprobrium  of  our  art 
on  account  of  its  liability  to  ferment. 

The  precaution  should  not  be  neglected  in  this  instance,  of  boiling  the 
diluted  alcoholic  preparation  during  the  evaporation,  and  tiltering,  before 
adding  the  sugar.  A  copious  coagulation  of  the  vegetable  albumen 
takes  place  at  the  boiling  temperature,  the  removal  of  which  on  the 
filter  obviates,  to  some  extent,  the  tendency  to  fermentation  in  the 
resulting  syrup.  The  solution  of  the  tartar  emetic  should  be  added  to 
the  syrup  while  it  is  hot,  as  prescribed. 

Thera/jeutically  considered,  this  is  a  most  important  group  of  syrups. 
As  expectorants  and  ingredients  of  expectorant  compounds,  compound 
syrup  of  squill  is  much  prescribed,  and  has  for  many  years  been  a  most 
common  remedy  in  croup ;  it  is  not,  however,  popular  either  among 
physicians  or  pharmacists,  the  former  regarding  it  as  therapeutically, 
and  the  latter  iis  pharmaceutically,  objectionable.  The  presence  of  the 
antimonial  salt,  in  the  proportion  of  a  grain  to  the  ounce,  should  always 
be  remembered  ;  it  is  an  arterial  sedative  by  no  means  indicated  in  many 
cases  to  which  the  other  expectorant  ingredients  would  be  applicable. 

In  croup,  it  is  customary  to  increase  the  dose  of  hive  syrup  very  much 
above  that  mentioned  in  the  books,  or  to  repeat  it  everj^  15  or  20  minutes 
till  the  patient  vomits.  The  dose  for  a  child  one  year  old  may  be  10  drops, 
for  one  of  two  years  1 5,  of  three  years  25  drops,  and  so  on,  repeated  as  above. 
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Sj)ivc(l  si/riip  of  rluilxirh  is  iinpiMvctl  in  its  inctlKMl  ot"  preparation,  in 
the  hist  revision  of  tlie  J*/i((rin(icoj)iri((,  hy  omitting  the  evapv>ration  of 
the  percohite  obtainid  l>y  treatinji;  the  rliuharh  and  aroniatieswiih  dihited 
ah-oli(il ;  tlie  presence  of  tlie  al('(»hol  aids  in  the  thcrajK-ntie  eftW-ts  in 
view.  An  old  reciju-  ior  this  j)r('j)aration,  credited  to  the  late  Dr.Jaines, 
and  jircf'crrctl  in  j)racticc  hy  my  father,  the  late  Dr.  J(»epli  l*arrish,and 
some  contemj)orane()ii.s  practitioners,  prescribes  a  considerable  portion  of 
French  bi-andy,  not  to  be  evai)orated,  but  retained  in  the  syrnj)  when 
finished,  'i'o  meet  this  j)rt'f"ereiiee,  the  rhubarb  and  aromatics  may  be 
j)ercolated  with  brandy,  which  may  i)e  mixed  with  the  proper  pi-(i])or- 
tion  of  syrup,  tluis  renderiiii;  tlie  prepanition  more  decidetlly  stinuilatin«r. 

iSpicc({  )<i/rup  of  rhubarb  is,  [)robably  without  exeeption,  the  most 
familiar  remedy  for  the  so-called  summer  com[)laint  of  children,  the 
form  of  diarrh(ea,  usually  connectecl  with  teethimr,  f^<>  extremely  pn'va- 
lent  and  fatal  in  oiu*  large  cities  durino-  the  intt'iise  heat  of  sununer.  It 
has  the  advantatje  of  being  a  warming  tonic  or  stomachic,  as  well  as  a 
very  mild  laxative,  and  is  given  in  doses  from  a  teas})oonfid  for  an  infant 
of  a  yciir  old  to  a  tablespoonful  or  more  for  older  children  and  adults. 

4tii  Group. — Of  syrups.     Extracted  and  dissolved  by  water. 

Syriipns  altiiaise.  Syrupns  hypopliosiiliitum.  Syriipus  rliei. 

Syrnpw.s  ealcis.  Syrupns  picis  licpiichv.  Syrupus  .'^enna*. 

Syrupus  I'erri  broniidi.  Syrujius  pruni  virginianre.  Syrupus  tolutanus. 
Syrupus  ferri  iodidi. 

REMARKS   ON   THE   FOURTH   GROUP. 

Si/nip  of  wild  cherry  is  also  made  by  percolation  ^\•ith  cold  water; 
the  process  requires  care  to  be  successful  in  extracting  the  whole 
of  the  soluble  principles  with  the  small  amount  of  water  allow- 
able; eva})oration  is  inadmissible  on  account  of  the  great  volatilitv  of 
the  contained  hvdrocvanic  acid.  The  full  i)roduction  of  this  from  the 
amygdalin  and  enndsin  contained  in  the  bark  suggests  the  precaution  of 
subjecting  the  powder  to  the  action  of  water  for  24  hours  previous  to 
displacement,  as  directed  in  the  PhdniKu-opceid.  The  infusion  acquires 
richness  of  Havor  and  color  by  standing  mitil  a  j)recipitate  begins  to  form 
in  it,  before  adding  the  sugar.  In  this  instance,  less  than  the  full  pro- 
portion of  sugar  directed  for  .syrups,  generally,  is  sufficient  to  preserve 
it,  owing  to  the  antisejitic  properties  of  the  hydrocyanic  acid. 

Syrup  of  wild  cherry  is  one  of  the  most  })oj)ular  and  really  valuable 
of  tonic  and  sedative  remedies,  being  much  used  in  ])ulmonary  atlections, 
connected  with  an  atonic  condition  and  harassinji;  couirh. 

Si/riiptis  ph'iM  lifpii'Iir  is  new  in  tlie  Phdrmacopfria,  and  is,  when  well 
made,  a  ix-autiful  j>rcparation  ;  the  fornuda  for  syrujMis  rhei  is  an  im- 
provement, and  has  been  long  used  as  an  unoffieinal  preparation. 

5th  Group. — Syrups  containing  acetic  acid. 
Syrupus  allii.  Syrupus  scillae. 

Of  these,  the  first  is  but  rarely  used  ;  but  the  second  is  an  extremely 
common  exjx'ctorant,  used  both  l)y  itself  and  in  combination  with  cam- 
phorated tincture  of  opium,  tincture  of  digitalis,  syrup  of  ipecacuanha, 
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and  other  medicines.     The  presence  of  the  acetic  element  takes  from  tliis 
preparation  tlie  cloying  character  which  belongs  to  the  syrups  generally. 

Syllabus  of  Syrups. 

(Non-ofEcinal  in  Italics.) 

Syrnpus.     Sugar  65  parts,  water  to  100  parts. 

Syrui)us  acacise.     Muciluge  'l-i  parts,  syrup  to  100  parts.     Demulcent. 

Syrupus  acidi  citrici.  Citric  acid  8  parts,  water  8  parts,  spts.  limonis  4  parts,  syrup  980 
parts.     Vehicle  flavoring. 

Syrui)us  acidi  liydriodici.  HI  1  per  cent.,  spts.  orange,  sugar,  syrup,  and  water  to  1000 
parts.     Alterative. 

Syrupus  allii.    Garlic  15  parts,  diluted  acetic  acid  and  sugar  to  100  parts.    Expectorant. 

Syrupus  altliaeae.     Altlirea  4  parts,  sugar  and  water  to  100  parts.     Demulcent. 

Syrupus  amygdalae.  Sweet  almond  10  parts,  bitter  almond  3  parts,  sugar,  orange- 
flower  water,  and  water  to  100  parts.     Vehicle  demulcent. 

Syrupus  aurantii.  Sweet  orange  peel  5  parts,  sugar  60  parts,  water  to  make  100  parts. 
Flavoring  vehicle. 

Syrupus  aurantii  florum.  Orange-flower  water  35  parts,  sugar  65  parts.  Sedative 
vehicle. 

Syrupus  calcii  lacto-phosphatis.  Phosphate  calcium  22  parts,  lactic  acid  33  parts,  sugar 
600  p;irts,  orange-flower  water  80  parts,  water  to  1000  parts.     Alterative. 

Syrupus  calcis.     Lime  5  parts,  sugar  30  parts,  water  to  100  jiarts.     Antacid. 

Syrupus  fei-ri  bromidi.  FeBrj  10  per  cent.,  sugar  60  parts,  water  to  100  parts.  Alterative 
sedative. 

Syrupus  ferri  iodidi.  FeljlO  per  cent.,  sugar  60  parts,  water  to  make  100  parts.  Alterative. 

Syrupus  ferri  quininse  et  strychnine  phosphatum.  Phosphate  of  iron  133  parts,  quinine 
133  parts,  strychnine  4  parts,  phosphoric  acid  800  parts,  sugar  and  water  to  10,000 
parts.     Tonic,  nervine. 

Syrupus  hypophosphitum.  Hypophosphite  of  calcium  35  parts,  hypophosite  of  sodium 
12  parts,  hypophosphite  of  potassium  12  parts,  citric  acid  1  part,  spts.  lemon  2  parts, 
sugar  500  parts,  water  to  make  1000  parts.     Tonic,  directed  to  nerves  ami  brain. 

Syrupus  hypophosphitum  cum  ferro.  1  part  of  lactate  of  iron  in  99  parts  of  last. 
Tonic,  directed  to  nerves  and  brain. 

Syrupus  ipecacuanhse.     Fluid  extract  5  parts  in  syrup  100  parts.     Expectorant. 

Syrupus  kramerise.     Fluid  extract  35  parts,  syrup  65  parts.     Astringent. 

Syrupus  lactucarii.     Fluid  extract  5  parts,  syrup  95  parts.     Anodyne. 

Syrupus  limonis.  Lemon  juice  40  parts,  lemon  peel  2  parts,  sugar  60  parts.  Flavor- 
ing vehicle. 

Syrupus  picis  liquidse.  Tar  6  parts,  boiling  water  50  parts,  sugar  60  parts.  Expec- 
torant, healing  to  mucous  surfnces. 

Syrupus  pruni  Virgini;ina».     Wild  cherry  liark  12  parts,  glycerine  5  parts,  sugar  60 
/      parts,  water  to  100  parts.     Sedative,  astiingent. 

Syrupus  rhei.  Rhubarb  90  parts,  carb.  potas.  6  parts,  cinnamon  18  parts,  sugar  600 
pai'ts,  water  to  1000  parts.     Slightly  aperient. 

Syrupus  rhei  aromaticus.  Tinct.  rhei  aromat.  10  parts,  syrup  90  parts.  Carminative 
laxative. 

Syrupus  rosse.  Fluid  extract  of  rose  10  parts,  syrup  90  parts.  Astringent  addition  to 
gargles. 

Syrupus  rubi.     Fluid  extract  rubus,  20  parts,  syrup  80  parts.     Astringent. 

Syrupus  rubi  idsei.  Juice  of  raspberries,  clear,  40  parts,  sugar  60  parts.  Flavoring 
vehicle. 

Syrupus  sarsaparilla?  compositus.  Sarsaparilla  150  parts,  guaiacum  20  parts,  pale  rose 
12  parts,  liquorice  12  parts,  glycyrrhiza  12  parts,  anise,  gaultheria,  each  6  parts,  senna 
12  parts,  sassafras  6  parts,  sugar  600,  water  and  diluted  alcohol  to  1000  parts.  Altera- 
tive vehicle. 

Syrupus  scillee.  Vinegar  of  squills  40  parts,  sugar  60  parts,  to  make  100  parts. 
Expectorant. 

Syrupus  scillse  compositus.  Squills  120  parts,  senega  120  parts,  tartar  emetic  3  parts, 
sugar  1200  parts,  diluted  alcohol  and  water  to  make  2000  parts.  Expectorant 
sedative. 

Syrupus  senegfe.  Fluid  extract  of  senega  160  parts,  ammonia  water  4  parts,  sugar  600 
parts,  water  to  make  1000  parts. 
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Svnipiis  scnnn?.     Senna  33  jiarts,  sugar  00  parts,  alcohol  4  parts,  oil  of  c-oriamler,  and 

water  to  lUO  partes.     Laxative. 
Svriipus  tnlutaniis.     Tola  4  parts,  sugar  (!•")  parts,  water  to  make  10(1  parts.    Expecto- 

rant-llavorini;  veliicle. 
Svnii>iis  7.ingil>eris.     Fluid  extract  of  ginger  2  parts,  sugar  Go  parts,  water  to  100  parts. 

Flavoring  veliicle. 

Working  Formulas  for  the  Officinal  Syrups. 
Si/ntpus,  U.  S.  P.     {Simple  Si/rup.) 

Take  of  Sugar,  in  coarse  povder,  sixty-live  parts       ...       65 
Distilled  water,  a  suiricient  quantity,  to  make  one  hun- 
dred parts 100 

Di-ssolve  the  sugar,  with  the  aid  of  heiit,  in  35  parts  of  distilled 
water,  raise  the  tein])oratiire  to  tlie  boiliiio;  point,  and  strain  the 
sohitioii  while  hot.  Then  ineorj)(H-ate  witli  the  solution  a  tiitlieieiit 
quantity  of  distilled  water,  jidded  through  the  strainer,  to  make  the 
svrup  wciuh  100  parts.     Syrup,  thus  preparetl,  luis  tlie  yp.  gr.  1.310. 

Mv  jndgnient  eoinddes  with  that  of  some  others  in  preferring  to 
make  syrup  with  a  very  slight  cxeess  of  water,  not  only  on  aceoiuit  of 
the  eonvenient  relations  of  the  eoinmereial  weights  to  tlie  re(|uired  pro- 
portion of  liquid  by  measure,  but  also  because  it  is,  on  the  whole,  more 
satisfactory.  There  is  always  some  waste  of  the  fluid  by  evaporation 
where  heat  is  applied,  and  when  the  full  officinal  proportion  of  sugar 
is  used,  a  portion  is  lialjle  to  crystallize  out  on  standing,  imd  thus  by 
abstracting  sugar  weaken  the  remainder,  uidess  the  direction  given  in 
the  above  formula  for  supjilyLng  the  loss  by  evaporation  is  carefully  and 
acciu-ately  complied  with,  which,  on  the  large  scale  in  which  syrups  are 
generally  made,  is  not  to  be  expected. 

Reduced  to  commercial  or  avoirdupois  weights,  the  right  pro]>ortion 
to  make  syrup  of  standard  strength  is  1  ft),  of  sugjir  to  8  fluidounc^s 
and  1  fluidrachm  of  water;  the  flnidnu'hm  is  obviously  superfluous, 
and  hence  is  omitted  in  the  following  torniula,  which  I  have  u:^ed  for 
many  years  with  satisfaction  : — 


Simple  Syrup. 


Take  of  Sugar 
Water 


2  ft)s.  com. 
1  pint. 


80  ft»8.  com. 
5  gallons. 


Di-ssolve  the  sugar  in  the  water  without  heating  unnecessarily. 

The  yield  from  the  pint  of  water  will  be  nearly  35  fluidouncxs,  not  a 
(piart  (32  lluidounces)  ;iri  formerly  stated;  to  make  a  cpiart,  15  fluid- 
ounces  of  water  and  1  It),  and  14  o/.  ol'  suy;ar  should  be  used.  The 
yield  from  the  larger  quantity  in  the  fornmla,  would  bciir  the  same  pro- 
portion, being  a  frac^tion  over  9^  gallons. 


Syrupus  Acacice,  U.  S.  P.     {Syrup  of  Gum-Arabic.) 

Take  of  Mucilage  and  of  gum-arabic,  twenty-five  parts     .         .       25 
Syrup,  suilicient,  tu  make  one  iiundred  part.s        .         .     100 

Mix  them ;  this  syrup  should  be  freshly  made,  when  required  for  use. 
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Syrupus  Acidi  Citrici,  U.  S.  P.     {Syrup  of  Citric  Acid,) 

Take  of  Citric  acid,  eight  parts 8 

Si)irit  of  lemon,  four  parts     ......  4 

Syrup,  nine  hundred  and  eighty  i^arts  ....  980 

Water,  eight  parts 8 

Mix  the  spirit  of  lemon  with  the  syrup  contained  in  a  bottle,  then 
add  "-radnallv  the  citric  acid  dissolved  in  the  water,  shaking;  the  bottle 
after  each  addition  until  the  whole  is  thoroughly  mixed. 

Syrupus  Acidi  Hijdriodici,  U.  S.  P.     {Syrup  of  Hydriodic  Acid.) 

A  syrupy  liquid  containing  1  per  cent,  of  absolute  hydriodic  acid 
(HI  =  127'.G). 


Iodine,  ten  parts     .... 

Alcohol,  eighty  parts 

Syrup,  one  hundred  and  fifty  parts 

Sugar,  five  hundred  parts 

Spirit  of  orange,  five  parts     . 

Distilled  water,  a  sufficient  quantity 


10 

80 

150 

500 

5 


To  make  one  thousand  parts 1000 

Dissolve  the  iodine  in  tlie  alcohol,  with  a  veiy  gentle  heat,  in  a  loosely 
stoppered  flask,  avoiding  loss  of  iodine  from  vaporization.  Add  the 
solution  to  the  syrup  previously  mij^ed  with  150  parts  of  distilled  Avater, 
and  pass  through  the  mixture  a  current  of  hydrosulphuric  acid  gas,  until 
it  acquu^es  a  pure  yellowish  color,  and  ceases  to  tui'n  brown  on  shaking. 
Filter  the  licjuid  through  white  filtering  paper,  returning  the  first  por- 
tions until  it  runs  clear ;  wash  the  filter  with  a  little  distilled  water,  and 
evaporate  the  filtrate  and  washings,  in  a  tfu'ed  porcelain  caj)sule,  on  a 
water-bath,  at  a  temperature  not  exceeding  55°  C.  (131°  F.),  constantly 
stirring,  until  all  odor  of  hydrosulphuric  acid  has  disappeared.  Then 
set  the  capsule  aside,  well  covered,  and  allow  the  contents  to  cool.  When 
cold,  add  the  spirit  of  orange,  the  sugar,  and  enough  distilled  water  to 
make  the  whole  weigh  1000  parts.  When  the  sugar  ha.s  been  dissolved, 
by  stirring,  strain  the  syrup  through  a  pellet  of  cotton  placed  in  the  neck 
of  the  funnel,  which  is  to  be  kept  covered,  and  transfer  the  filtered  syrup 
to  small  vials,  which  should  be  completely  filled,  securely  corked,  and 
kept  in  a  cool  and  dark  place. 

Syrupus  Aim,  U.  S.  P.     {Syrup  of  Garlic.) 

Take  of  Garlic,  sliced  and  bruised,  fifteen  parts  .  .  .  .15 
Sugar,  in  coarse  powder,  sixty  parts  .  .  .  .60 
Diluted  acetic  acid,  forty  parts 40 

Macerate  the  garlic  with  25  parts  of  the  diluted  acetic  acid,  in  a  glas.«! 
vessel,  for  4  days,  and  express  the  liquid.  Then  mix  the  residue  with 
the  remainder  of  the  acid,  and  again  express  until  sufficient  additional 
liquid  has  been  obtained  to  make  the  whole,  when  filtered,  weigh  40 
parts.  Lastly,  pour  the  filtered  liquid  upon  the  sugar  contained  in  a 
suitable  bottle,  and  agitate  until  it  is  dissolved.  Keep  the  syrup  in 
well-stopped,  filled  bottles,  in  a  cool  place. 
49 


770  SYRUPS,    HONEYS,    AND    GLYCERITE. 

Si/riijnis  Ami/gdahr,  V.  S.  P.     (Syinip  of  Almond.) 

Swcot  ainioiul,  ten  ]miv[s 10 

Bitter  aliuoiul,  tlui'c  Marts 3 

Sugar,  in  coarse  powder,  fifty  parts 5() 

Orantje-llower  water,  five  parts   ...,.,.  5 
Water,  a  .suflieieiit  (luaiility 


To  make  one  huiulred  jiarts KK.) 

llaviiiii'  1)1;ui('1kh1*  the  almonds,  rub  them  in  a  mortar  to  a  very  fine 
paste,  adtlin*::,  (hirini>;  the  tritiu'ation,  3  parts  of  water  and  10  parts  of 
siiirar.  Mix  the  i)aste  thoroiiy-ldv  w  itii  the  oranw-flower  water  and  30 
parts  of  water,  strain  with  strong  expression,  and  add  enough  water  to 
thedreiis  to  obtain,  after  renewed  expres'^ion,  GO  })arts  of  strained  ii(|uid. 
To  tills  add  tile  remainder  of  the  sugar,  dissolve  it  by  agiUition  Avithout 
hciit,  and  strain  throui!;!!  nuislin. 

Keep  the  syrup  iii  weIl-stoj)[)ed,  filled  bottles,  in  a  cool  place. 

^i/nijius  Aurantii,  U.  S.  P.     {^i/i't(p  of  Orange.) 

Sweet  orange  peel,  deprived  of  the  inner,  white  layer,  and  cut 

into  small  pieces,  five  parts 5 

Alcohol,  five  parts         .........  5 

Trecipitated  phosphate  of  calcium,  one  part        ....  1 

Sugar,  sixty  parts GO 

Water,  a  suflicient  quanthy 

To  make  one  hundred  parts 1(X) 

Macerate  the  orange  peel  Avith  the  alcohol  for  7  days ;  then  express 
the  li(|uid.  Rul)  this  with  the  precipitated  ])hos])hate  of  calcium  and 
30  })arts  of  water,  (gradually  added  ;  tiltcr  the  mixtiuv,  and  pass  enougii 
water  through  the  filter  to  make  the  filtrate  weigh  40  parts,  L:k;tly, 
add  the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 

Syrupas  Aurantii  Flurnm,  U.  S.  P.     [Syrup  of  Orange  Flowers.) 

Orange-flower  water,  thirty-five  parts 35 

Sugar,  in  coarse  powder,  sixty-five  jjarts 05 


To  make  one  hundred  parts 1(H} 

Dissolve  the  sugar  iu  the  orange-flower  water  by  agitation,  Avithout  iicat. 

Synipns  Calcii  LacfophospJiatis,  U.  S.  P.     {^yri(p  of  Laciophoftphatc  of 

Calcium.) 

Precipitated  phosphate  of  calcium,  twenty-two  parts  .         .         .22 
Lactic  acid,  thirty-three  parts       .......     33 

Orange-flower  water,  eighty  jiarfs SO 

Sugar,  in  coarse  powder,  six  hundred  partes GlK) 

Hydrochloric  acid. 

Water  of  ammonia, 

Water,  each,  a  suflicient  quantity 

To  make  one  thousand  parta lUiH) 

♦  Almotuls  are  to  be  blanched  by  pourinct  hot  water  over  them  an«1  permittinc;  them  to 
remain  till  the  skin  is  soft,  when  a  sliglit  squeeze  l)elween  the  lliuinl)  and  lin<;er  will  cause 
the  almond  to  slip  out  of  the  skin;  no  unnecessary  heat  should  be  used,  uor  should  il  be 
contiuued  longer  than  is  required  to  soften  the  skia. 
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To  the  precipitated  phosj)liate  of  calcium,  mixed  with  300  parts  of 
cold  M'ater,  add  euouLili  hydrochloric  acid  to  dissolve  it.  Filter  the 
sohition,  dilute  it  "with  12UU  parts  of  cold  water,  and  then  add  water  of 
annnonia,  until  it  is  slightly  in  excess.  Transfer  the  mixture  at  once  to 
a  fine,  wetted  muslin  strainer.  As  soon  as  the  liquid  has  run  off,  return 
the  magma  to  tlie  vessel,  mix  it  quickl}'  with  1200  parts  of  cold  water, 
and  a":ain  transfer  it  to  the  strainer.  AMien  it  has  drained,  mix  the 
magma  at  once  with  the  lactic  acid,  and  stir  until  it  is  dissolved.  Then 
add  the  orange-flower  water  and  enough  water  to  make  the  solution 
weigh  about  350  parts,  filter,  and  pass  enough  water  through  the  filter 
to  make  the  filtrate  weigh  400  parts.  Lastly,  add  to  this  the  sugar, 
dissolve  it  by  agitation,  without  heat,  and  strain. 

Si/rupus  Calcis,  U.  S.  P.      {Syrup  of  Lime.) 

Lime,  five  parts     ..........      5 

Sugar,  in  coarse  powder,  thirty  parts 30 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Triturate  the  lime  and  sugar  thoroughly  in  a  mortar ;  then  add  the 
mixture  of  50  parts  of  boiling  water,  contained  in  a  bright,  copper  or 
tinned-iron  vessel,  and  boil  the  mixture  for  5  minutes,  constantly  stir- 
ring. Dilute  it  with  an  equal  volume  of  water,  and  filter  through  white 
paper.     Finally,  evaporate  the  syrup  to  100  parts. 

Syrnpus  Ferri  BromicU,  U.  S.  P.     (Syrup  of  Bromide  of  Iron.) 

A  syrupy  liquid  containing  10  per  cent,  of  ferroas  bromide  (FeBr2  = 

215.5). 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  thirty 

parts     ...........         30 

Bromine,  seventy-five  parts 75 

Sugar,  in  coarse  powder,  six  hundred  parts       ....       600 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacit\',  add 
to  it  200  parts  of  distilled  Mater,  and  afterward  the  bromine.  Shake 
the  mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color,  and  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule  and  filter  the  solution  of  bromide  of  iron 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
water,  and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the 
mixture  with  a  porcelain  or  wootlen  spatula,  heat  it  to  the  boiling  point 
on  a  sand-bath,  and,  having  strained  the  syruji  through  linen  into  a 
tared  bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000 
parts.  Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely  corked,  and  kept  in  a  place 
accessible  to  daylight. 

A  transparent,  ]mle-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium  it  yields  a  blue  precipitate.     If  a  little  disulphide 
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<»f  <':irlM)n  ho  addc*!  to  tlio  syrtiji,  tlioii  a  fow  drops  of  clilorino  water, 
and  the  wliolo  auritatccl,  the  di-iilpliidc  will  separate  with  a  ytliow  or 
hrown  cohtr.  Il  shimld  not  drpo-it  a  sediment  on  keepiiit;,  anil  should 
not  tiiii'-e  srt'ljitiniziHl  stareh  vellow  (ahsenec  of  i'nv  hroniide). 

10  ^ins.  of  synip  should  recpiire  for  eoinpU'tf  ])recipitation  not  Ic&s 
than  1.57  irnis.  of  nitrate  of  silver  (eorrcspondinj^  to  10  })er  cent,  of 
feiTi'ii-  I >rx)iuidc'j. 

Si/rupus  Ferrl  loiJidi,  U.  S.  P.     {Si/riip  of  Iodide  of  Iron.) 
Asvrupv  li<[uid  containing  ID  percent,  of  ferrous  iodide  (Fel^^GOO.l). 

Iron,  in  the  form  of  line  wire,  and   cut  into  small   jiieces, 

twenty-five  parts 25 

Iodine,  eighty-two  parts 82 

Snjiar,  in  coarse  powder,  six  hundred  parts       ....       6(X) 
Distilled  water,  a  suflicient  quantity 


To  make  one  thousand  parts 1000 

Introduce  the  iron  into  a  flitsk  of  thin  o;la.<s  of  .<^iiitable  capacity,  add 
to  it  200  part-^  of  distilled  water,  and  afterward  the  iodine.  Shake  tlie 
mixture  oecasionallv,  until  the  reaction  ceases  and  the  solution  has  ac- 
(piired  a  green  color,  and  has  lost  the  odor  of  iodine,  l^lace  the  sugar 
in  a  porcelain  ca])sule,  and  filter  the  solution  of  iodide  of  iron  into  the 
sugar.  Rinse  the  fla-sk  and  iron  wire  with  90  parts  of  distilled  water, 
and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the  mixture 
with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point  on  a 
sand-hath,  and,  having  strained  the  svru]>  through  linen  into  a  tared 
l)ottle,  add  enough  distilleil  water  to  make  the  product  weigh  1000  j>arts. 
Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials,  which 
shf^dd  Ite  completely  filled,  securely  corked,  and  kept  in  a  place  accessi- 
ble to  daylight. 

A  transparent,  pale-green  licpiid,  odorless,  having  a  .sweet,  .strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  te.st-solution  of  ferri- 
cyanide  of  ])otassium  it  yields  a  blue  precipitate.  If  a  little  disidphide 
of  carbon  l)e  added  to  the  syruj),  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separ.ite  with  a  purj)le  or 
violet  coloi".  It  .should  not  deposit  a  sediment  on  keeping,  and  should 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

10  gms.  of  the  syru]>  should  require  for  com]>lete  preei]iitation  not 
less  than  1.00  gms.  of  uitrate  of  silver  (correspoudiug  to  10  per  cent. 
of  ferrous  iotlide). 

St/nipKs  Fcrri  Qnininfc  d  Sfrj/rhnince  Phosphafum,  U.  S.  P.     {Sijnip 
of  (he  P/tospIiatcs  of  Iron,  Quinine,  and  Strychnine.) 


Phosi^liate  of  iron,  one  hundred  and  thirty-three  parts 
Quinine,  one  hundred  and  thirty-three  parts 

Strychnine,  four  parts 

Phosphoric  arid,  cijxht  hundred  parts     .         .         .         . 
Sucjar,  in  coarse  powdor,  six  thousand  parts  . 
Distilled  water,  a  sufficient  quantity 

To  make  ten  thousand  parts  .        .        .         . 


133 

133 

4 

800 

6000 


10,000 
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Add  the  phosphate  of  iron  to  2500  parts  of  distilled  water,  in  a  tared 
bottle  large  euouji^h  to  hold  the  finished  syrup,  and  agitate  frequently 
until  the  salt  is  dissolved.  Having  added  the  phosphoric  acid  to  the 
solution,  triturate  the  quinine  and  strychnine  gradually  with  the  mixture, 
in  a  mortar,  until  they  are  dissolved,  then  return  tiie  solution  to  tlie 
bottle,  and  add  enough  distilled  water  to  make  the  liquid  weigh  4000 
parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without  heat,  and 
filter  through  paper. 

Keep  the  syrup  in  small,  well-stopped  vials,  in  a  cool  and  dark  place. 

Syrupus  Hypophosphiium,  U.  S.  P.     [Syrup  of  Hypophosphites) 

Hypophosphite  of  calcium,  thirty-five  parts       .         .         .         .35 

Hypophosphite  of  sodium,  twelve  parts 12 

Hypophosphite  of  potassium,  twelve  parts         ....  12 

Citric  acid,  one  part 1 

Spirit  of  lemon,  two  parts 2 

Sugar,  in  coarse  powder,  five  hundred  parts       ....  500 
Water,  a  sufficient  quantity 


To  make  one  thousand  parts        ......  1000 

Mix  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  350 
parts  of  water.  Should  there  be  a  trifling  residue  undissolved,  allow 
the  solution  to  settle,  pour  off  nearly  all  of  it,  and  add  the  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids, 
add  the  spirit  of  lemon,  and  filter  through  paper,  adding  through  the 
filter  enough  water  to  make  the  whole  weigh  500  parts.  In  this  liquid 
di&«5olve  the  sugar,  by  agitation,  without  heat,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles. 

Syrupus  Hypophosphitum  cum  Ferro,  U.  S.  P.     {Syrup  of  Hypophos- 

phites  with  Iron). 

Lactate  of  iron,  one  pnrt 1 

Syrup  of  hypophosijhites,  ninety-nine  parts        ....       99 


To  make  one  hundred  parts 100 

Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  in  well-stopped  bottles. 

Syrupus  Ipecacuanhce,  U.  S.  P.     {Syrup  of  Ipecac.) 

Fluid  extract  of  ipecac,  five  parts 5 

Syrup,  ninety-five  parts 95 


To  make  one  hundred  parts 100 

Mix  them. 

Syrupus  Kramerice,  U.  S.  P.     {Syrup  of  Rhatcmy.) 

Fluid  extract  of  Rhatany,  thirty-five  parts        ....         35 
Syrup,  sixty-five  parts 65 

Mix  them. 
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S'/ntpus  Lactucarii^  U.  8.  V.     {Syrup  of  Lactucanum.) 

Fluid  extract  of  lactiu'ivriuin,  five  parts 5 

Syriip,  ninety-live  parts *J5 

^lix  tlu'iu. 

S»/n(pus  IJmoiiis,  U.  S.  P.     (Si/rup  of  Lemon.) 

Take  of  Lemon  juic-e,  recently  expressed  and  strained,  forty  parts    40 
Sugar,  in  coarse  powder,  sixty  parts        .         .         .        .GO 

Fresh  lemon  peel,  iwo  parts 2 

Water A  suHicient  quantity. 

Heat  tlie  lemon  juioc  to  tlie  hoilintj:;  point,  then  lukl  the  lemon  pwl, 
and  let  the  whole  stand  till  cold.  Filter,  iwld  enough  water  thronu:h  the 
filter  to  make  the  filtrate  weigh  40  parts,  dissolve  the  sugar  in  the  filtered 
li([uid  by  agitation,  without  heat,  and  strain. 

Si/rupus  Picis  Liquidce,  U.  S.  P.     (Syriq)  of  Tar.) 

Tar,  six  parts 6 

Cold  water,  twelve  parts 12 

Boiling  distilled  water,  fifty  pnrts 50 

Sugar,  in  coarse  powder,  sixty  parts 60 


To  make  one  hundred  parts 1(X1 

Upon  the  tar,  contained  in  a  suitable  vessel,  ])oin'  the  cold  Avator,  and 
stir  the  mixture  frequently  during  24  hours ;  then  pour  off  the  water 
and  throw  it  away.  Pour  the  boiling  distilled  water  U])on  the  residue, 
stir  the  mixture  briskly  for  15  minutes,  and  set  it  aside  for  36  hours, 
stirring  c^'casionally.  Decant  the  solution  and  filter.  Lastly,  in  40 
parts  of  the  filtered  solution  dissolve  the  sugar  by  agitation,  without  heat. 

S(/rupus  Pruni  Virginiance,  U.  S.  P.     (Sj/rup  of  Wild  Chary) 

Wild  cherry,  in  No.  20  powder,  twelve  parts   ....  12 

Sugar,  in  coarse  powder,  sixty  parts 60 

Glycerin,  five  parts 5 

Water,  a  sufficient  quantity 


To  make  one  hundred  parts l(H^) 

Moisten  the  wild  cherry  thoroughly  with  water,  and  macerate  for  24 
houi*s  in  a  close  vessel ;  then  pack  it  firndy  in  a  cylindrical  glass  ]>ercola- 
tor,  and  gradually  pour  water  ujion  it  until  3o  "i^arts  of  jwrcolate  are 
obtained.  DisMilve  the  sugar  in  the  liipiid,  by  agitation,  without  heat, 
add  the  glycerin,  and  .strain. 

Syr u pus  Phei,  U.  S.  P.     {Syrup  of  Phubarh.) 

Rhuharh,  sliced,  ninety  parts 90 

Cinnamon,  bruised,  eighteen  parts IS 

Carlxtu.itc  of  potassium,  six  j)arts 6 

Sugar,  in  coarse  powder,  six  hundred  parts     ....  600 
Water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Mix  the  rhubarb,  cinnamon,  and  carbonate  of  potassium  with  420 
parts  of  water,  and  macerate  the  mixture  in  a  glass  or  porcelain  vessel 
for  12  hours.  Then  strain  and  filter,  adding  through  the  dregs,  if 
necessary,  enough  water  to  make  the  filtered  liquid  weigh  400  i)arts. 
Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 

Synqms  Rhei  Aromaticus,  U.  S.  P.     {Aromatic  Syrup  of  JRhubarb.) 


Aromatic  tincture  of  rhubarb,  ten  parts 
Syrup,  ninety  parts 


10 

90 


100 


10 
90 

100 


20 


To  make  one  hundred  parts 

Mix  the  aromatic  tincture  of  rhubarb  with  the  syrup. 

Syrupus  Bosce,  U.  S.  P.     [Syriq-)  of  Bose) 

Fluid  extract  of  rose,  ten'  parts 

Syrup,  ninety  i^arts 

To  make  one  hundred  parts 

Mix  them. 

Syrupus  Buhi,  U.  S.  P.     [Syrup  of  Bubus.) 

Fluid  extract  of  rubus,  twenty  parts 

Syrup,  eighty  parts 80 

To  make  one  hundred  parts 100 

Mix  them. 

Syrupus  Bubi  Idcei,  U.  S.  P.     (Syrup  of  Baspberry.) 

Fresh  rijie  raspberries,  any  convenient  quantity. 
Sugar,  a  sufficient  quantity. 

Reduce  the  raspberries  to  a  pulp,  and  let  it  stand  at  rest  for  3  days. 
Separate  the  juice  by  pressing,  and  set  it  aside  until  it  has  completely 
fermented  and  become  clear,  and  then  filter.  To  40  parts  of  the  filtered 
liquid  add  60  parts  of  sugar,  heat  to  boiling,  avoiding  the  use  of  tinned 
vessels,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles,  in  a  cool  and  dark  place. 

Syrupus  Sarsaparillce   Compositus,  U.  S.  P.     (Compound  Syrup  of 

Sarsap^mlla.) 

Sarsaparilla,  in  No.  30  powder,  one  hundred  and  fifty  parts     .  150 

Guaiacum  wood,  in  No.  80  powder,  twenty  parts      ...  20 

Pale  rose,  in  No.  80  powder,  twelve  parts .....  12 

Glycyrrhiza,  in  No.  80  powder,  twelve  parts      .         .         .         .  12 

Senna,  in  No.  30  powder,  twelve  parts       .....  12 

Sassafras,  in  No.  20  powder,  six  parts        .....  6 

Anise,  in  No.  20  powder,  six  parts 6 

Gaultheria,  in  No.  20  powder,  six  parts 6 

Sugar,  in  coarse  powder,  six  hundred  parts       ....  COO 

Diluted  alcohol. 

Water,  each,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Mix  the  solul  injxrcHliont.s,  except  the  su<>:ar,  with  .'WO  parts  of  dihited 
alcohol,  and  macerate  the  iiiixtiirc  for  48  hours;  then  transfer  it  to  a 
cvliiuh-ir.il  percolator,  pack  it  linnly,  and  <i:nuhially  pour  dilutcil  alcohol 
upon  it  until  ()<>()  parts  of  tincture  have  heefi  ohtained.  Kvaponite  this 
portion,  l)v  means  of  a  water-bath,  to  .'iOO  parts,  atld  IdO  parts  of  water, 
and  liheri  adding;  en«»ut!:h  water,  throu«!:h  the  filter,  to  make  the  whole 
weiirh  400  parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without 
heat,  and  strain. 

Si/rupi(s  Scilla:,  U.  S.  P.     {Sijnqy  of  Squill.) 

Vinegar  of  squill,  forty  parts 40 

Susrar,  in  coarse  powder,  sixty  parts    ......       GO 

Water,  a  sullieient  quantity 

To  make  one  hundred  pnrts 1(H) 

Heat  the  vincg-ar  of  squill  to  the  boiling  point,  in  a  glass  or  ])orcelain 
vessel,  and  lilter  while  hot,  adding,  through  the  filter,  enough  water  to 
make  the  liltrate  weigh  40  parts.  Add  the  sugar,  dissolve  it  by  agita- 
tion, without  heat,  aud  strain. 

Si/nipus  Sdllce  Compositus,  U.  S.  P.     {Compound  Syrup  of  Sju'dl.) 

Squill,  in  No.  30  powder,  one  hundred  and  twenty  parts .         .  120 

Sonesra,  in  No.  30  powder,  one  humlred  and  twenty  parts         .  120 

Tartrate  of  antimony  and  potassium,  three  part^     ...  3 

Su^ar,  in  coar.se  powder,  twelve  hundred  ))arts          .         .         .  12(X) 

Precipitated  phosphate  of  calcium,  nine  parts          ...  9 
Diluted  alcohol. 
Water,  each,  a  sufficient  quantity 


To  make  two  thousand  parts 20(X) 

Mix  the  squill  and  senega,  and,  having  moistened  the  mixture  with 
300  parts  of  diluted  alcohol,  macerate  for  1  hour;  then  transfer  the 
niixtnre  to  a  conical  percolator,  and  gradually  jtour  uj>on  it  diluted 
alcohol,  until  1)00  parts  of  tincture;  are  obtained.  Jjoil  this  ])orti<»n  for 
a  few  minutes,  and  then  evaporate  it,  by  means  of  a  water-bath,  to  360 
parts;  having  added  loO  parts  of  boiling  Avater,  triturate  the  mixture 
with  the  pn^cipitated  phosphate  of  calcium,  filter,  and  add,  through  the 
filter,  enough  warm  water  to  make  the  whole  weigh  7oO  i)arts.  In  this 
dissolve  the  sugar,  by  agitation,  without  heat,  aud  strain.  I^a.stly,  dis- 
solve the  tartrate  of  antimony  and  potassium  in  47  parts  of  hot  water, 
and  mix  the  solution  thoroughly  with  the  syrup. 

Sijrupus  Scncfjce,  U.  S.  P.     {Syrup  of  Senega.) 

Fluid  extract  of  senetra,  one  hundred  and  sixty  parts      .         .  160 

Water  of  ammonia,  l^oin-  parts 4 

Sujj;ar,  in  coarse  powder,  six  hundred  parts       ....  600 
Water,  a  sufficient  quantity 

To  make  one  thousand  parts l(MH) 

Mix  the  fluid  extract  with  250  parts  of  water,  add  the  water  of  ammonia, 
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shake  the  mixture  well,  and  let  it  stand  for  a  few  hours ;  then  filter 
through  paper,  adding-,  through  the  filter,  enough  water  to  make  the 
whole  weigh  400  parts.  To  the  filtered  solution  add  the  sugar,  dissolve 
it  by  agitation,  without  heat*  and  strain. 

Syrupus  Sennce,  U.  S.  P.     (Syrup  of  Senna.) 

Senna,  bruised,  thirty-three  parts .33 

Sugar,  in  coarse  powder,  sixty  parts   ......       60 

Alcoliol,  four  parts 4 

Oil  of  coriander, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Digest  the  senna  in  1  GO  parts  of  water,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F.),  for  24  hours,  express  and  strain  the  liquid. 
Digest  the  mass  M^ith  70  parts  of  Mater,  at  the  same  temperature,  for 
6  hours,  and  again  express  and  strain.  Mix  the  strained  liquids,  and 
evaporate  the  mixture  to  30  parts.  When  cold,  add  the  alcohol,  pre- 
viously mixed  Avith  1  per  <'ent.  of  oil  of  coriander,  and  filter  through 
paper,  adding  through  the  filter  enough  water  to  make  the  whole  weigh 
40  parts.  Then  add  the  sugar,  dissolve  it  by  agitation,  without  heat, 
and  strain. 

Syrupus  Tolutanus,  U.  S.  P.     {Syrup  of  Tola.) 


o 


Balsam  of  tolu,  four  parts 4 

Sugar,  in  coarse  powder,  sixty-five  parts     .         .         .         .         .65 
Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  sugar  with  35  parts  of  distilled  water,  add  the  balsam,  and 
digest  the  whole  in  a  covered  vessel,  at  a  temperature  not  exceeding 
82°  C.  (180°  F.),  for  two  hours.  Wlien  cold,  strain  through  a  well- 
wetted  muslin  strainer,  adding  through  the  strainer  enough  water  to 
make  the  ^yrup  weigh  100  parts,  and  mix  thoroughly. 


Syrupus  Zingiberis,  U.  S.  P.     {Syrup  of  Gmger.) 

Fluid  extract  of  ginger,  two  parts 2 

Sugar,  in  coarse  powder,  sixty-five  parts     .         .         .         .      ^.       65 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  fluid  extract  of  ginger  with  25  parts  of  sugar,  and  expose 
the  mixture  to  a  heat  not  exceeding  60°  C.  (140°  F.)  until  all  the 
alcohol  has  evaporated.  Then  mix  the  residue  thoroughly  by  agitation 
with  35  parts  of  water,  and  filter  the  liquid,  adding  through  the  filter 
enough  Avater  to  make  the  Avhole  weigh  60  parts.  Finally,  add  the 
remainder  of  the  sugar,  dissolve  it  by  agitation,  Avithout  heat,  and 
strain. 
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Un( )fficinal  Syiiui^s. 

Si/i'iip  nf  C/iomomile.     {Si/rujius  A)i(li<ini(Ii.^.) 

Take  of  Chainmnile  llowcrs,  in  coarse  powder  .         .       1  troyounce. 

Cold  \v:il(M- 1-  lluiduiinceg. 

Keliiu'd  s;ii"4ar,  in  coarse  powder    .         .         .     I'U  oiinced. 

Maki'  an  infusion  by  (li.-placcnKnt  <>i"  the  clianioniile  flowoi's  and 
AvattT,  rcnuAc  the  residue  iVoni  tlio  apparatus,  and  plare  the  coai-scly 
j)o\vd('ri'<l  suii;ar  in  its  stead;  on  this  pour  the  infusion  until  it  is  entirely 
disHdvisl. 

Tlie  forei;oin<;  f(»rnuda  l)v  llie  author  \vas  published  in  the  Amer. 
Jour.  P/i(iriii.,  voh  xvi.,  p.  18,  and  ahliou<ih  not  an  aetivc  medicinal 
a"-ent,  has  been  aeeei)table  to  some  of  the  many  admirei-s  of  ehamomile. 

The  dose  miiiht  be  stated  at  a  tablesi)oouful. 

Si/rnp  nf  J*!j)s-!s.scwa.     {Syrupus  C/iimaphikv.)     (Prof.  Procter.) 

Take  of  Pipsissewa  (Cluniaphila,  Z\  S.  P.)         .       4  troyoiinces. 

Su>:ar 1-  troy  ounces. 

"Water A  sullicient  quantity. 

Macerate  the  ])ij>sissewa,  finely  bruised,  in  S  fluidounces  of  water  for 
.3G  houi-s,  and  then  subject  it  to  displacement  until  1  pint  of  fiuid  is 
obtained;  reduce  this  by  evaporation  to  8  fiuidounees,  add  the  suirar, 
and  form  a  syrup  in  the  usual  manner. 

The  lonjij  preliminary  maceration  is  rendered  necessary  by  the  cori- 
aceous character  of  the  leaves,  which  impedes  their  easy  exhaustion  by 
the  menstruum. 

On  account  of  this  projierty  some  have  jn-eferred  boilin«r  them  in 
successive  portions  of  water,  mixini>:  the  decoctions,  evaporatin*^,  and, 
after  the  su<i;ar  has  been  dissolvetl,  addin<2;  a  small  portion  of  alcohol  to 
obviate  the  proneuess  to  decomposition  common  to  most  syrups  made  in 
this  way. 

1  tiuidounce  of  this  syruj)  re])rescnts  2  drachms  of  the  leaves.  Syrup 
of  ])i]isissewa  is  an  eflicient  ])rc])aration  of  one  of  our  most  valuable 
and  abundant  indij^enous  tonic  and  alterative  medicines.  DoSe,  a  table- 
sj)oonful. 

l'i]>sissc\va  is  much  used  in  coml)ination  with  sarsajiarilla  and  other 
alteratives,  and  enters  intc^  numerous  private  recipes  of  that  description. 

Si/rup  of  'Uva  Ursi.     [Si/ni2)us  Uvce  Ursi)     (Duhamel  and  Procter.) 

Take  of  Bearherry  leaves  (Uva  Ursi,  U.  S.  P.)  .     4  trnyounces. 

Walor A  suHicient  quantity. 

Su-;u- 1  11). 

To  the  fmcly  bruised  uva  ursi  a<l<l  water  till  it  is  thorouirhly  mois- 
tened;  then  ])lace  it  in  a  disj)lacement  apparatus,  and  operate  by  ])er- 
colation  till  it  is  exhaust(Hl  of  all  its  soluble  active  principles;  then 
eva])oi-ate  to  lU  fluidounces;  add  the  sugar,  and  form  a  svrup,  marking 
31^  r,aume. 

The  dose  of  this  mij^ht  be  stated  as  a  tablespoonlul.     Like  the  fore- 
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going,  tliis  syrup  is  a  good  preparation  of  a  valuable  medicine ;   the 
two  may  often  be  advantageously  associated  in  diseases  of  the  m-inary 


organs. 


Compound  Syrup  of  Carrageen. 

Take  of  Horehound  (Marrubiuni,  r/.  S.  P.)      .         .         .     1  ounce. 

Liverwort  (Hepatica,  L'.  S.  P.)    ....     6  drachms. 
Water  .........     4  pints. 

Boil  for  15  minutes,  expre&s,  and  strain;  then  add 

Carrageen  (Chondrus,  L".  S.  P.)  .         .         .     6  drachms, 

previously  well  washed  with  cold  water.     Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally; 
it  is  a  good  demulcent,  without  sedative  effects. 

The  foregoing  recipe  has  been  in  use  for  some  20  years  in  our 
establishment,  and  the  syrup  has  been  pretty  extensively  used  as  a 
popular  cough  medicine.  It  does  not  keep  well  in  smiimer,  unless  in 
a  cool  place. 

Compound  Syrup  of  Blachberry  Root.     {Syrupus  Buhi  Comp.) 

Take  of  Blackberr}'  root,  bruised       .         .         .         .     8  troyounces. 
Cinnamon, 
Cloves,  and 

Nutmegs,  of  each .3  drachms. 

Sugar 4  lbs.  (com'l). 

Water 4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  1  hour ;  express  and 
strain;  then  add  the  sugar,  form  a  syrup,  and  again  strain;  then  add 

French  brandy 6  fluidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each      ....     4  drops. 

Dose,  from  a  teaspoonful,  for  a  child  of  2  years  old,  to  a  table- 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry'  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  svrup 
throughout  the  countiy,  both  as  a  domestic  remedy  and  in  regular 
medical  practice.  This  preparation  has  been  long  in  use,  and  has  the 
merit  of  an  aromatic  and  gently  stimulant  effect  combined  with 
astringency. 

Syrup  of  Sweet  Gum  Bark.     (Llquidambar  Styraciflua.) 

Dr.  Charles  AV.  AVright,  Profc'^sor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  reconmiends  a  syrup  made  from  the  havk  of  fiqidd- 
amhar  styraciflua,  or  sweet  gum-tree  of  our  forests,  as  a  remedy  in  the 
diarrhoea  so  prevalent  among  children  in  oui'  large  cities  in  hot  weather, 
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ami  which  frequently  tenninatcs  in  cholera  infantum.  His  formula  is 
that  of  the  otHcinal  svrup  of  Mild  cherry,  merely  substitutiufji;  one  bark 
for  the  othci".  The  advantatre  claimtnl  for  it  is  that  of  beinj:;  retained 
l)v  an  irritai)Ie  sti»mach  when  almost  every  other  form  of  astrin<j:ent 
nuiliciiie  is  rejcrted  ;  the  taste  is  very  at;reea hie.  The  dose  i'nv  an  adidt 
is  a  Huidounce  after  each  operation  of  the  bowels;  children  may  take 
from  a  iluiilrachm  to  half  a  fluidounee. 

Si/rup  of  FroMiL'ort.     (Si/rupuf<  Ilclianthcmi.) 

Take  of  Frostworl  (the  herb;      ...  4  ounces. 
Water,  and 

Alcohol,  of  each     ....  A  sufficient  quantity. 

Sugar 1<)  ounces. 

Macerate  the  l)ruised  herb  in  8  fluidounees  of  diluted  alcohol,  for  24 
hoiu's ;  ])crcolate  with  a  mixture  of  1  part  of  alcohol  to  3  of  water,  till 
the  li<[uid  comes  over  nearly  free  from  the  taste  and  color  of  the  plant ; 
then  evaporate  to  1  pint,  add  the  sugar,  boil  for  a  minute  or  two,  and 
strain. 

Rock  rose,  frostwort,  and  frostweed  are  common  synonyms  of  the 
hcri)  which  was  ollicinal  in  the  seccjndary  list  of  the  1  h(iriimcopaia  iis 
helianthemum,  the  herb  of  helianthemum  Canadense;  but  more  famil- 
iarly known  as  cistus  Canadensis,  tlie  name  given  to  it  by  so  me  botanists. 

Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  success  by  my  brother,  the  late  Dr.  Isaac  Parrish,  in  scrofulous 
affections  of  the  eyes,  and  also  by  several  other  practitioners  in  diseases 
of  the  scrofulous  type,  I  insert  the  formula  as  above  for  the  information 
of  such  as  are  disposed  to  make  a  trial  of  this  valuable  indigenous 
alterative. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  Bittersweet.     (Si/nipus  Dulcamarcc.) 

Take  of  Bittersweet,  coarsely  powdered        .        .  4  ounces. 

Water 12      " 

Alcohol 4  fluidounees. 

Mix  the  liquids,  and  having  moistened  the  bittersweet  with  6  fluid- 
ounces  of  the  meustriuim,  set  it  aside  i'or  4  days,  then  jiack  it  in  a  dis- 
placer,  jiour  on  the  j)owder  menstruum  suilicient  to  obtain  1  pint  of 
tincture,  using  water  to  displace  the  mixed  alcohol  and  water ;  evaporate 
to  .1  a  pint,  add  15  ounces  of  sugar,  and  make  a  syruj).  Dose,  a 
tables]  )oonl'ul. 

This  recipe  furnishes  a  syrup  which  is  adapted  to  use  by  itself,  or  in 
combination  with  those  of  sarsapari  11a  and  other  alteratives  in  cutaneous 
and  rheumatic  diseases. 

Si/rujj  of  Gillcnia. 

Take  of  Gillcnia  (root) .'^ij. 

Diluted  alcohol Of. 

Siitr.ir .  ;?()  trovonnces. 

Water        .......  Suilicient. 
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Reduee  the  gillenia  to  coarse  powder,  treat  it  by  displaeenient  witli 
diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f  .5y),  tilter,  and  add 
sufficient  water  to  make  the  liquid  measure  Oj,  then  add  the  sugar  and 
dissolve  by  the  aid  of  heat. 

This  syrup  has  the  same  proportion  of  the  medicinal  ingredient  con- 
tained in  syrup  of  ipecacuaniia,  which  it  resembles  in  properties,  though 
less  agreeable  to  the  taste.     The  dose  is  foj. 

The  high  price  which  ipecacuanha  has  so  long  sustained  has  led  to 
inquiries  for  a  good  substitute  growing  on  our  own  soil,  and  always 
attainable.  "  Gillenia  trifoliata,"  Indian  physic,  is  a  common  indigenous 
herb,  the  root  of  which  has  long  been  known  to  possess  very  decided 
nauseant  and  emetic  properties.  It  cannot  be  claimed  for  it  that  it  is 
identical  with  ipecacuanha  in  therapeutical  action,  although  sufficiently 
allied  to  it  to  be  used  in  many  cases,  particularly  of  catarrhal  affections, 
as  a  substitute.  The  foregoing  syrup  I  have  contrived  with  a  view  to 
remove  one  of  the  chief  objections  on  the  part  of  the  physician  to  the 
trial  of  indigenous  drugs,  namely,  the  absence  of  suitable  preparations. 
As  far  as  it  has  yet  been  used,  it  gives  promise  of  answering  a  good 
purpose. 

Williams'  Sarsaparilla  Syrup. 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  K.  INIitchell, 
who  furnished  the  following  formula : — 

Take  of  Compound  syrup  of  sarsaparilla     .         .         .         .        ^J- ., 
Corrosive  chloride  of  mercury         ....         gr.  ij. 
Extract  of  conium 3j- 

Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water  till  dis- 
solved, then  incorporate  it  and  the  extract  of  conium  with  the  syrup. 
Dose,  a  tablespoonful. 


Syrup  of  Asafoelida.     (R.  Peltz.) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  asafoetida 
free  from  alcoholic  stimulus,  and  yet  tolerably  permanent.  Although 
an  old  specimen  of  this  syrup  has  a  more  fetid  odor  than  a  recent  one, 
yet  the  change  takes  place  much  less  rapidly,  and  to  a  less  extent,  than 
in  the  case  of  the  milk  or  mixture  of  asafoetida,  for  which  it  may  be 
substituted  by  the  physician  when  it  is  not  convenient  to  prepare  the 
former  : — 

Take  of  AsafcEtida 1  ounce. 

Boiling  water 1  pint. 

Sugar 2  pounds. 

Rub  the  asafoetida  with  part  of  the  boiling  water,  till  a  miiform  paste 
is  made ;  then  gradually  add  the  rest  of  the  water,  strain,  and  add  the 
sugar,  applying  a  gentle  heat  to  dissolve  it.  Dose,  a  tablespoonful,  con- 
taining Ih  grains  (15  grains  to  the  fluidounce)  of  asafcetida. 
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Bv  iultliiiLr  1  l>:irt  of  tincture  of  asnluniila  to  -I  ])arts  of  syriiji,  and 
evaporating-  oil"  tiie  alcoliol,  a  substitute  lor  the  luregoing  may  be  pre- 
pared. 

Si/nip  of  Li(juorlcc-J\oo(. 

Take  of  Select  liquorice-root,  in  inoilerately  coarse 

powder         .......  4  troyouuces. 

DiUiteil  alcohol SutV.  (inaiitity. 

Sn,i;ar       ........  lli  troyouuces. 

Moisten  and  padc  in  a  conical  percolator;  maeerate  for  12  lioui-s, 
percolate  to  exhaustion.  Phice  the  tincture  over  a  water-bath  until  re- 
duced to  10  fluidounces,  iilter,  and  then  add  the  sugar;  hustly,  .sulHcient 
distilled  water  to  make  10  fhiidounces  of  linish(Hl  syru]). 

The  svrup  of  litpiorice-root,  when  caretully  prepared,  is  more  eifeetual 
and  more  convenient  for  masking  the  bitterness  of  quinine,  tlian  is  the 
very  poj)ular  "  comjxmnd  elixir  of  taraxacum,"  and  being  free  from 
the  stinudating  influence  of  alcohol,  which  is  j)resent  in  the  elixir,  is 
Avell  adaj)ted  for  children.  The  proper  proj)ortions  will  l)e  1  grain  of 
quinine  (anv  sjdt  of  it)  to  the  Huidrachm,  and  if  those  for  whom  (piinine 
is  ordered  will  take  the  precaution  to  chew  a  small  quantity  of  liquoriee- 
root,  jirevious  to  taking  the  quinine  mixed  with  the  syruj)  of  li(pioriee, 
in  the  projiortions  here  recommended,  scarcely  any  bitterness  will  be 
observed.  As  a  matter  of  course,  acids  mixed  with  quinine  and  liquorice 
.syrup  will  immediately  develop  the  bitter  taste. 

Syrup  of  Poppies.     {Syrupus  Papaveris.) 

Take  of  Poppy  heads 16  ounces. 

Diluted  alcohol 4  pints. 

Sugar 30  ounces. 

Deprive  the  poppy-heads  of  their  seeds ;  bruise  them  tlioroughlv, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  2  davs,  ex- 
press powerfully,  add  the  remainder  of  tlie  diluted  alcohol,  and  after 
24  hoiu-s  again  express;  evaporate  the  licpiid  to  1  pint,  strain,  and  add 
the  sugar,  and  dissolve  by  the  aid  of  a  gentle  heat. 

This  syrup,  which,  as  usually  )>re])arcd,  is  extremely  liable  to  ierment, 
and  on  that  account  is  a  very  troublesome  j)rcparation  to  apothecaries 
who  have  occasional  calls  for  it,  may  be  conveniently  made  by  tlie  above 
prcM'css  of  Professor  Procter,  so  as  to  be  permanent. 

The  pro))ortion  of  the  cajisulcs,  though  somewhat  smaller  in  this  than 
in  the  formula  of  the  Lontloii  J'/t(iriit(ici)/)icui,  is  larger  than  those  of 
most  of  the  continental  authorities;  the  dose  may  be  stated  to  Ix'  from 
a  fluidradim  to  a  half  fluidounce.  There  is  considerable  difference  in 
the  strength  of  this  syruj>,  if  the  weight  of  the  ca|)sules  is  taken  l)efore 
the  I'cmoval  of  the  seeds,  as  im])lie(l  in  this  reei[)e,  instead  of  afterwards, 
as  im|)lied  in  the  recipe  of  the  London  College.  The  London  College 
directs  its  ])reparation  with  boiling  water,  and  the  subsequent  addition 
of  alcohol  to  prevent  fermentation,  a  very  inferior  jirocess  to  that  rec- 
ommen<led  above, 

Doi-vault  reconnnends  tlie  syrup  of  poppies  to  be  prepared  by  dis- 
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solving  I  a  troyoimce  of  extract  of  poppies  in  8  trovonnces  of  water, 
filtering,  and  adding  this  solution  to  50  troyouuces  of  simple  syrup,  and 
evaporating  to  50  troy  ounces  weight. 

Syrup  of  Sulphate  of  3Iorphine. 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is  given 
in  Griffith's  Fonmdari/,  credited  to  Cadet,  which  prescribes  1  grain  of 
the  salt  to  4  fluidounces  of  syrup.  Under  the  head  of  syrup  of  poppies, 
in  the  U.  S.  Dispensatorif,  Dr.  Wood  suggests  the  use  of  a  syrup  made 
by  dissolving  4  grains  of  the  sulphate  of  morphine  in  a  pint  of  syrup  (a 
quarter  of  a  grain  to  the  ounce,  the  same  as  Cadet's)  as  a  substitute  for 
the  syrup  of  poppies,  which,  made  by  the  old  recipe,  is  so  prone  to 
ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized  recipe 
(that  of  Cadet  being  almost  unknown  in  this  country),  physicians  fre- 
quentlv  prescribe  syrupus  morphinte  sulphatis,  and  generally,  as  far  as  I 
have  inquired,  under  the  impression  that  there  is  a  syrup  corresponding 
in  strength  with  the  officinal  liquor  morphiuse  sulphatis,  1  grain  to  the 
ounce,  and  hence  the  habit  has  grown  up  with  apothecaries  of  making 
this  preparation  extemporaneously  of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate  and 
muriate  of  morphine  of  the  Dublin  Fharmacopoeia  are  in  the  propor- 
tion of  1  grain  to  4  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  th3 
further  publication  of  unauthorized  recipes,  and  physicians  should  not 
fail  to  indicate  the  proportions  designed  in  prescribing  the  salt  in  solu- 
tion in  syrup.  Should  there  not  be  an  officinal  preparation  with  such 
a  distinctive  name  and  authorized  proportions  as  would  remedy  so  serious 
a  departure  from  uniformity  ? 

Jackson's  Pectoral  Syrup. 

Alfred  B.  Tavlor,  in  the  American  Journal  of  Pharmacy,  vol.  xxiv., 
p.  34,  holds  the  following  language : — 

"A  prescription  of  Prof.  Samuel  Jackson,  of  Philadelphia,  familiarly 
known  as  his  '  pectoral  syrup,'  has  ol)tained  considerable  reputation  from 
its  beneficial  action  in  cases  of  coughs,  colds,  etc.  We  believe  the  pre- 
scription was  originally  given  to  ]\Ir.  E.  Durand,  but  as  the  syrup  has 
for  some  time  been  a  standing  preparation  with  many  of  our  druggists, 
we  have  thought  that  a  published  fornuila  would  be  acceptable  both  for 
the  purpose  of  giving  its  benefit  to  those  who  may  not  be  familiar  with 
its  composition,  and  of  promoting  uniformity  among  those  who  may 
alreadv  be  accustomed  to  prepare  it.  Dr.  Jackson  has  furnished  us 
with  the  following  recipe : — 

Take  of  Sassaf.  medullse ^.j. 

Acacise .5J. 

Sacchari ftjf.    __ 

Morphinse  murias gr.  viij. 

Aquie Oj.  or  q.  s. 
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*' The  s^issjif'nis  ]iitli  ninl  truin-arabic  arc  to  bo  put  into  tlio  water  and 
allowcil  to  stand  1<>  or  12  lioiu-s  willi  (xrasional  stirrinjr.  'ihv  su^ar  is 
to  U>  disKtdvtxl,  cold,  in  the  nui(ila<j,e,  which,  after  bein*:;  strained,  should 
be  made  to  measure  2  i)ints  by  the  addition  of  water;  lastly,  the  muriate 
of  mori)liine  is  to  b(>  dissolve<l  in  the  syrup." 

In  one  reei])e  which  has  been  used  ibr  a  number  of  years,  h  a  {jrain 
of  suljjhate  of  mor[)hiue  is  prescribed,  in  place  of  a  \  of  a  <:;raiu,  to  the 
ouufc,  a.s  in  the  above,  and  to  this  is  added  about  \  a  dracluu  cf  Hoti- 
maim's  atuKlyne,  and  a  droj)  of  oil  of  sassafras  to  each  pint. 

A  recipe  used  by  some  pharmacists  is  as  follows: — 

Take  of  Syrnji  of  truin-arahic       ......     1  pint. 

>iiuiate  of  morphine 4  grains. 

Oil  of  sassafras 4  drops. 

Mix. 

Tlie  adult  dose  of  this  syrup  is  a  teaspoonful. 

Auberc/ier^s  Si/)'up  of  Ladticarium. 

The  recipe  of  Anberffier  contains  45  (ri*nins  of  extract  of  "  Enjrlish  " 
lactucarium,  15  grains  of  citric  acid,  and  sutticient  boiliuL;;  water  with 
the  })roper  proportion  of  sugar,  and  sufficient  orange-flower  water  to 
Havor  it,  to  constitute  1  pint  of  syruj).  It  is,  however,  a  very  mild 
preparation,  the'  extract  being  very  partially  soluble  in  the  citric  acid 
and  water,  so  that  scarcely  ?,  a  grain  of  lactucarium  is  containal  in 
the  te;»spoonful.  The  oilicinal  si/rupus  lacfucarii,  on  the  contrary,  is  a 
com})aratively  strong  preparation,  which  would  be  very  unsuitable  to 
dispen.se  wlien  Aubergier's  is  called  for.  The  fluid  extract  of  lactuca- 
rium, dcscril)ed  in  the  chajiter  on  that  class  of  preparations,  Avas  origi- 
nally prei)ared  by  \\'.  C.  Bakes  and  myself  (see  Amcr.  Jour,  of  P/nrr., 
18(JU,  p.  225)  for  the  purpo.se  of  making  a  substitute  for  Aubergier's 
.syrup  and  for  tincture  of  lactucarium;  the  following  is  the  modified 
formula  for  the  .syrup : — 

Take  of  Fluid  extract  of  (English)  lactucarium    .  1  fluidrachm. 

Sugar 2  pouiuls  (com.). 

Water        .......  1  |)int. 

Syrup  of  orange-flower     .         .         .         .  4  iiuidounces. 

Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  di.s.solve  this 
and  the  remainder  of  the  sugar  in  the  water  by  the  aid  of  heat,  strain, 
and  add  the  .syru[)  of  orange-flower. 

To  those  having  the  ofticinal  syrup  prepared,  the  following  foruuda 
may  be  a  convenieuce  in  prej)aring  a  modifietl  Aubergier's : — 

Take  of  Syrup  of  lactucarium,  U.  S.  P 1  part. 

Simple  syrup 10  parts. 

Syrup  of  orange-flower 4      " 

Mix  them. 

This  is  a  mild  expectorant  and  sedative  prei)aration,  givcu  in  doses 
of  a  teaspoon  ful  to  a  tablespoon  ful. 

A  more  c:fficient  syrup  of  lactucarium  may  be  readily  prepared  as 
follows : — 
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Take  of  Fluid  extract  of  lactucarium         .         .         .  f^j. 

Glycerin f5J, 

Sugar 6  troyounces. 

Stronger  alcohol fSij. 

Rub  the  lactucarium  with  1  oz.  sugar ;  then  add  very  gradually  with 
trituration  fovj  of  water,  and  filter;  pass  water  through  the  filter  till  14 
fluid rachra.s  have  been  obtained,  to  which  add  f5ij  of  alcohol ;  then  mix 
with  syrup  made  by  dissolving  5  troyounces  of  sugar  with  2  fluidouuces 
of  water  and  a  fluidounce  of  glycerin. 

Syrup  of  3Ianna.     {Syriqjus  3Iannce,  Ph.  Br.) 

This  is  often  directed  by  practitioners,  without  a  very  clear  idea  of 
what  they  are  prescribing,  since  neither  of  the  British  Pharmacopoeias 
nor  our  own  contains  any  mention  of  it.  The  following  recipe,  taken 
from  the  Pharmacopjceia  Germanica,  I  have  used  with  satisfactory 
results : — 

Take  of  common  manna '      .         .3  parts. 

Dissolve  it  in 

Distilled  water 12  parts. 

To  the  filtered  liquid  add  of 

White  sugar .         .        ^ 16  parts. 

Heat  them  to  the  boiling  point  so  as  to  form  a  syrup. 

This  is  an  elegant  laxative,  where  not  contraindicated  by  debilit}"  of 
the  digestive  organs,  and  is  chiefly  prescribed  for  children  and  parturient 
women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of  adding 
the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is  sufficiently 
agreeable,  besides  being  stronger  than  the  above.  The  peculiar  sugar 
of  manna  is  not  fermentable. 

Syrupus  Gallce.     {Syrup  of  Galls.     Aromatic  Syrup  of  Galls.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent  physi- 
cians of  the  last  generation.  It  Ls  ased  in  chronic  diarrhoea,  and  obsti- 
nate cases  of  dysentery. 

Take  of  Bruised  galls ,^ss. 

Brandy f^viij. 

Introduce  into  an  f5viij  vial,  digest  in  hot  water  for  half  an  hour, 
and  filter ;  then  pour  it  into  a  saucer,  and  inflame  the  spirit  with  a 
lighted  taper;  add  sugar  .^ij,  by  melting  it  in  the  flame  on  a  fine  w^ire 
support,  and  allowing  it  to  drop  into  the  brandy,  which  must  be  stirred 
till  it  ceases  to  burn,  and  a  syrup  is  formed.  Then  introduce  it  again 
into  the  fSviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  .5ij,  shall  be 
digested  in  the  brandy,  which  is  an  improvement  on  the  foregoing. 
Dose,  a  teaspoon  ful  to  a  tablespoonful ;  for  infants  from  10  to  20  drops. 
50 
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Flavoring  Syrups  used  Chiefly  in  Connection  with  "  Min- 
eral Water"  and  other  Bev'erages. 

Lemon  Syrup. 

This  is  now  almost  univci'sjilly  made  from  citrio  or  tartaric  acid  and 
oil  of  liMnon,  instead  of  lemon  juice.  Some  of  the  confcctionei's,  when 
thev  are  oveivtoeked  with  lemons,  make  them  into  syrup,  hut  from  the 
use  of  fj'uit  that  has  partially  spoiled,  and  from  the  syrup  being  made 
in  such  larire  quantities  at  once  Jis  to  become  more  or  less  altered  by 
keepinir,  before  it  is  consumed,  the  article  thus  made  is  inferior  to  that 
nuule  from  acid  and  oil  of  lemon.  A  very  fine  flavoring  syrup  may, 
however,  be  made  by  using  fresh  lemons,  and  making  the  syrup  in  small 
(piantities,  by  the  Pharmacopma  process. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  syrup;  when 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syru})  made  with  either  acid,  when 
longer  kept,  is  liable  to  throw  down  a  white  granular  deposit  of  grajKi 
sugar.  A  "turpentine  taste"  is  very  common  in  the  lemon  syrup  which 
is  manufactured  and  sold  wholesale,  and  may  frequently  be  due  to  the 
employment  of  old  or  impure  oil  of  lemon.  A  common  adulteration 
of  this  oil  is  the. admixture  of  recently  distilled  oil  of  turpentine  or  (^m- 
phene,  and  the  adulterated  oil  may  contain  a  considerable  portion  of  it 
without  its  being  perceptible  by  taste  or  odor  while  new  ;  but  as  the 
camphene  becomes  resinous,  the  tur])entine  flavor  is  developed.  But 
even  pure  oil  of  lemon  degenerates  in  flavor  and  odor  when  long  kept; 
therefore,  it  is  better  to  pre})are  the  syrup  in  small  cpiantitie^,  so  that  it 
will  be  consumed  before  there  is  any  change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macei-ating 
the  outer  ]«irtion  of  lemon-peel  in  deodorized  alcohol,  allowing  this  to 
evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipated,  adding  it 
to  sugar  to  be  incorporated  with  the  syrup,  or  triturating  with  magnesia, 
adding  water,  filtering,  and  making  a  syrup;  as  directed  iu  the  officinal 
process  for  syrup  of  orange-peel. 

The  simple  syrup  used  ns  a  basis  of  these  flavoring  syrups  may  be 
ma<le  by  the  process  given  on  page  769,  or  may  contain  a  less  ])roportion 
of  sugar,  siiy  7  avoirdupois  pounds  to  ^  a  gallon  of  water.  The  lemon 
syrui»  will  then  be  made  easily,  as  follows  : — 

Take  of  Oil  of  lemon 20  drops. 

Citric  acid ]  ounce. 

Simple  syrup 1  gallon. 

Rub  the  oil  of  lemon  with  a  little  sugar,  and  afterwards  with  a  por- 
tion of  syruji,  and  having  dissolved  the  acid  in  a  gill  of  water,  mix  the 
whole  thoroughly  together.  The  addition  to  this,  and  to  ginger,  orange, 
and  ea|>sieum  syru])s  of  a  little  syrup  of  gum-arabic,  pi'omotcs  their 
fn>thing. 

Lemonade  may  l>e  made,  of  good  quality,  by  mixing  1  pint  of  this 
syrup  witli  2  gtillons  of  iced  water,  stirring  thoroughly. 


I 


1st  Process. — 
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Orange  Syrup. 


Take  of  Syrup  of  orange-peel,  U.  S.  P ]  pint. 

Citric  acid 45  grains. 

Dissolve  the  acid  in  the  syrup. 

2d  Process. — Take  of  oranges,  the  fresli  fruit,  a  convenient  number, 
grate  off  the  yeHow  outside  peel,  cut  the  oranges  and  express  the  juice, 
to  each  quart  of  which  add 

Water ' 1  pint. 

Sugar 6  lbs.  (com.). 

Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and  juice, 
and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  1|  to  2  gallons  of  .syrup. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  be  obtained,  the  syrup 
may  be  made  by  the  following  formula : — 

3cZ  Process. — 

Take  of  Syrup 2  pints. 

Oil  of  orange 5  minims. 

Citric  acid 1  drachm. 

Mix. 

Ginger  Syrup. 

The  syrup  made  by  the  formulae  of  the  Pharmacopoeia ,  lately  revised, 
is  all  that  can  be  desired  in  the  way  of  a  bright,  clear  syrup,  it  being  of 
the  proper  strengtli  for  mineral-water  use. 

Some  druggists  prefer  to  boil  ginger  in  water,  which  extracts  a  large 
amoimt  of  starchy  matter,  and  makes  a  richer  and  more  frothy  mineral- 
water  syrup.     The  following  is  the  reciise : 

Take  of  Ginger,  bruised 3  ounces. 

Water 2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar 4  lbs.  (com.). 

Continue  the  heat  until  it  is  dissolved. 

Capsicum  Syrup. 

Take  of  Simple  syrup 2  pints. 

Tincture  of  capsicum 1  fluidounce. 

Heat  the  simple  syrup,  add  the  tincture,  keep  heated  until  the  alcohol 
has  evaporated,  then  mix  immediately.  Care  should  be  taken  not  to 
allow  the  globules  of  resin  of  capsicum  to  separate  from  the  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral  water 
in  intensely  hot  and  del^ilitating  weather,  when  the  relaxed  condition  of 
the  digestive  organs  seems  to  contraindicate  the  use  of  cold  drinks. 

Sarsaparilla  Syrup  for  Mineral  Water. 

As  this  syrup  is  intended  for  making  a  plea.sant  beverage,  it  is  made 
much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the  Pharma- 


788  SYRUPS,   HONEYS,    AND    GLYCERITE. 

i-opivUi,  and  the  senna,  guaiac,  etc.,  Avliifh  enter  int(^  the  eoniposition  of 
the  latter,  are  very  properly  omitted. 

The  tuliow  ing  i»  the  I'urniula  uf  Ambrose  Smith  : — 

Take  of  Snrsaparilla,  finely  bruised 

hi(luorice-ruot,  linely  bruLsed,  of  each          .  2  lbs.  (com.). 

Sugar 30  lbs.  (com.). 

Oil  of  anise,  wintergreen,  and  sassafras,  of 

eaeh 40  drops. 

Oil  of  cinnamon 5  drops. 

Water q.  3. 

Digest  the  roots  12  houi-s  with  2  gallons  of  warm  water,  tlien  put 
into  a  percolator  and  displace,  addin*;  suthcient  water  until  2  <rallons  of 
infusion  are  ohtaine'd.  In  this  dissolve  the  sugar  with  the  aid  of  heat, 
and  to  the  syrup,  wheu  cooled,  add  the  oils,  previously  rubbed  up  with 
a  little  sugar. 

The  following  formula  is  employed  by  some  druggists : — 

Take  of  Sarsaparilla,  liquorice-root,  each  .         .         .     1  lb. 

Cinnamon,  sassafras,  each  ..-..(>  oz. 
Cloves,  anise,  coriander,  each  .  ...  2  oz. 
Red  saunders,  cochineal,  each    .         .         .         .     li  oz. 

Alcohol 2  pints. 

Water 2  gallons. 

Digest  the  above  for  4  days,  strain,  and  make  a  syrup  w  ith  27  pounds 
(com.)  of  sugar.  It  is  also  frequently  made  by  dihiting  the  compound 
syrup  with  twice  its  mejisure  of  simple  syrup,  and  adding  the  essential 
oils.  The  fluid  extract  of  siu'siparilla,  if  mezcreon  enters  into  its  com- 
position, does  not  answer,  as  the  persistent  acrimony  of  this  bark  is  .so 
perceptible,  even  in  the  diluted  syrup,  as  to  make  it  unpalatable. 

The  following  is  our  own  formula : — 

Take  of  Simple  syrup Oij. 

Conip.  syrup  of  sarsaparilla f.^ij. 

Caramel fSvj. 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each 3  drops. 

Mix  by  shaking  up  in  a  bottle. 

Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amygdaloe  (see  page  770), 
with  the  addition  of  some  more  decided  flavoring  substance,  as  orange- 
tlower  water,  bitter-almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  as  requiring  less  time 
and  trouble  in  its  preparati<jn  : — 

Take  of  Cream  syrup 

Vanilla  syruj).  each 1  ))int. 

Oil  of  bitter  almoiuls 4  drops. 

Mix  well  together,  observing  not  to  make  more  than  sufficient  for  one 
day's  sales. 
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Frwit  Syrups. 

To  make  1  gallon  of  strawberry,  raspberry,  or  blackberry  syrup : — 

Take  of  the  fresh  fruit 4  quarts. 

Water Sufficient. 

Sugar       ........     8  lbs.  (com.). 

Express  the  juice  and  strain,  then  add  water  till  it  measures  4  pints; 
dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the  boiling  point, 
and  strain.  If  it  is  to  be  kept  till  the  following  season,  it  should  be 
poured  while  hot  into  dry  bottles,  filled  to  the  neck,  and  securely  corked. 

The  clothes-wringer  will  be  found  a  good  press  for  obtaining  the  juice 
from  fruit,  w^hich  should  be  first  thoroughly  mashed  into  pulp  and  in- 
closed in  a  very  strong,  square  canvas  bag. 

Strawberry  syrup  is  made  l)y  inclosing  the  ripe  fruit  in  a  strong  bag, 
then  applying  pressure  by  means  of  a  screw  or  lever  press,  or  between 
elastic  rollers  as  above ;  small  quantities  may  be  pressed  sufficiently  by 
hand.  The  juice  is  now  diluted,  mixed  with  sugar,  and  transferred  to 
a  kettle,  in  which  it  is  heated  to  the  boiling  point,  and  then  strained 
while  hot. 

The  yield  of  juice  from  strawberries  is  from  ^  to  ^  the  bulk  of  the 
berries,  and  the  dilution  with  water,  by  the  above  rule,  will  be  accord- 
ingly. 

Another  way  to  prepare  this  syrup,  where  a  fine  and  very  delicate 
flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers  interspersed 
with  ])owdered  sugar.  If  Sbs.  of  sugar  to  a  pound  of  the  picked  berries 
for  24  hours,  in  a  cellar,  and  then  throw  them  on  a  sieve  or  perforated 
capsule  for  the  syrup  to  drain  off.  This  juice  is  to  be  put  into  a  bottle, 
loosely  corked,  vSet  into  a  vessel  of  water,  and  heated  to  the  boiling 
point ;  after  which  it  is  to  be  tightly  sealed  and  laid  away  in  a  cool  place. 

Raspberry  syrup  is  made  by  the  same  process;  the  juice  is  richer  in 
pectin  and  more  liable  to  glutenize  than  the  foregoing,  so  that  it  bears  a 
larger  dilution ;  it  improves  the  flavor  of  this  syrup  to  use  a  small  pro- 
portion of  pie  cherries,  or  currants — say  1  pound  to  4  quarts  of  the 
raspberries. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  proportion 
of  French  brandy,  say  a  fluidounce  to  each  pint  of  syrup. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits  yield 
variable  quantities  of  juice,  the  degree  of  dilution  is  so  regulated  that 
every  quart  of  the  fruit  will  yield  a  quart  of  syrup. 

Blaekberr-y  brandy  contains  a  much  larger  proportion  of  brandy  and 
less  sugar,  with  some  aromatics. 

Aromatic  Blackberry  Syrup.      (Dr.  P.  B.  Goddard.) 

Take  of  Blackberry  juice Oij. 

Sugar Ibj. 

Nutmegs,  grated No.  vj. 

Cinnamon,  bruised gss. 

c  Cloves 3ij. 

Allspice        .        .         . oij. 

Brandy Oj. 
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Make  into  a  svrup  sccundevi  artem. 

Tlu'  a.>^tnnii;c'U*t  proiuTtics  of  blackhcrrv  jiiicc  adapt  it  particularly,  in 
c'onil>inati(Mi  with  carminatives,  to  the  treatment  ot"  bowel  complaint.s. 

Raspberry  Vinegar. 

Take  of  Raspberry  syrup Oij. 

Acetic  acid    .  f5ss. 

Mix  tlioni. 

A(l(le<l  to  ii'cnl  Avator  acconling  to  taste,  this  is  one  of  the  mast  de- 
lightful of  refrigerant  drinks. 

Take  of  Raspberry  juice Oijss. 

White  wine  vinegar Oj. 

Sugar lt)S.  6  (com.). 

Dissolve  the  syrup  with  a  gentle  lieat,  and  strain,  if  necessary. 

This  latter  formula  yields  a  much  more  deliaitc  prej)aration. 

AVitli  the  ohjet't  of  removing  pectin  from  the  juice  of  Hushy  fruits, 
the  Prussian  1  harmacoposia  directs  the  production  of  incipient  fermen- 
tation.    The  following  is  a  type  of  the  class : — 

Cheri^  Syrup. 

Take  of  fresh  sour  cherries,  a  convenient  quantity,  bruise  them  with 
the  stones  and  let  them  stand  for  3  days,  then  express  the  jui(«  and  set 
aside  until,  after  fermentation,  it  has  become  clear.  To  20  ounces 
(weiglit)  of  this  filtered  juice  add  of  sugar  36  ounces,  and  make  into  a 
syrup  by  raising  to  the  boiling  point. 

Tiie  ras]il>errv  and  other  similar  juices,  as  made  or  imported  \uto  this 
country  from  France  and  Germany,  are,  or  ought  to  be,  the  juices  prepared 
in  the  above  way ;  they  are  devoid  of  tlie  mucilaginous  principles  (pectin, 
etc.),  contain  a  small  quantity  of  alcohol,  and  keep  well  in  sealed  bottles ; 
exposed  to  the  air,  of  course  they  soon  undergo  acetous  fermentation. 

Artificial  Syrup  of  Raspberry. 

The  following  fornnda,  though  not  recommended  as  a  substitute  for 
the  true  fruit  syrup,  will  be  found  a  tolerable  approximation  to  it : — 

Take  of  Orris  root  (selected) 1  oz. 

Cochineal 2  drachms. 

Tartaric  acid 2 

AN'ater 1  quart. 

Powder  the  orris  root  coai*sely,  together  with  the  cochineal,  infuse  in 
the  watiT  with  the  acid  for  24  hours ;  strain,  and  add  4  pounds  of 
sugar;  raise  to  the  boiling  point  and  again  strain.  A  few  drops  of 
artificial  extract  of  raspberry  (see  Part  \ ^  may  be  added  when  cold. 

Pineapple  Syrup. 

Take  of  the  fruit  a  convenient  number,  ])are  them  and  mash  them, 
without  slicing,  in  a  marble  or  porcelain  mortar,  express  the  juice,  and 
take  for  each  quait — 
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Water 1  pint. 

Sugar 6  tbs.  (com.). 

The  water  and  sugar  may  be  placed  on  the  fire  and  heated  to  near  the 
boiling  point  before  adding  the  juice,  after  which,  continue  the  heat  till 
the  syrup  boils,  then  remove  from  the  fire,  skim  and  strain.  Preserve 
this  as  the  foregoing. 

Vanilla  Syrup. 

Take  of  Vanilla 6  drachms. 

Boiling  water 4^  pints. 

Sugar 8  lbs.  (com.). 

Reduce  the  vanilla  to  fine  powder  by  trituration  Avith  a  j^ortion  of 
sugar,  boil  this  with  water  2  hours  in  a  covered  vessel,  then  strain,  and 
dissolve  in  it  the  remainder  of  the  sugar. 

Another  formula,  which  is  preferable,  is — 

Take  of  Fluid  extract  of  vanilla  .......         f  gj. 

Syrup f^xv. 

Mix. 

Coffee  Syrup. 

Take  of  Roasted  coffee 4  oz. 

Boiling  water 2  pints. 

Sugar 4  lbs.  (com.). 

Digest  the  coffee  in  coarse  powder  in  the  boiling  water,  in  a  covered 
vessel,  filter,  or  clarify  Avith  white  of  egg,  strain,  and  add  the  sugar. 

Wild  Cherry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syrups  with  fresh  cream.  They 
must  be  made  fresh  eveiy  few  days,  and  may  contain  equal  parts  of 
their  ingredients,  or,  preferably,  2  parts  of  the  flavored  syrup  to  1  of 
cream. 

Some  pharmacists  prefer  to  make  syinip  of  cream,  and  to  flavor  this 
by  the  addition  of  strong  fruit,  and  other  syrups,  in  the  glass,  on  draw- 
ing the  mineral  water. 

Simple  Syrup  of  Cream. 

Take  of  Fresh  cream 1  pint. 

Powdered  sugar 1  ft),  (com.). 

Mix  and  shake  well  together.  To  be  kept  in  bottles  not  exceeding  1 
pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of  cream  and 
milk  with  the  same  proportion  of  sugar.  That  of  O.  S.  Hubbell  directs 
14  jiounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored  syrups. 
The  following  is  a  good  mixture  : — 

Take  of  Simple  syrup  of  cream. 1  part. 

Vanilla  syrup        .......  3  parts. 

Pineapple  syrup 1  part. 

Lemon  syrup 1     " 

Mix. 
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HuIiIk'H's  formula  diri'cts  the  addition  of  slicri'v  wine,  aijainst  wliidi 
oUjiK-tion.s  might  bo  urged  :ls  tending  to  i)romote  a  ta<to  for  alcoholic 
stimulant^.  A  great  variety  of  fancy  names  arc  given  to  these  combina- 
tions of  cretuu  syrup  with  alcoholic  and  other  flavoring  ingredients. 

Factitious  Cream  Syrup. 

Take  of  01.  aniygd.  dulcis  (recent) ^5''j- 

I'ulv.  iicaciai    ........         5'.)- 

Aqufe Six. 

M.  ft.  emnlsio,  et  adde 

Sacchari  albi Ibj. 

Albumen  ovi No.  ij. 

Dissolve  tiie  sngar  by  a  gentle  heat,  strain,  and  when  cold  add  the 
white  of  i^^^^i:;  lill  small  bottles  and  keep  in  a  cool  })lace,  well  corked. 
This  preparation  will  kec])  for  a  long  time.  For  use,  mix  1  part  with 
8  of  any  of  the  ordinary  syrups,  or  add  about  a  drachm  to  every  gliuss. 

It  forms  an  imitation  of  orgeat  by  mixing  2  drachms  or  more  with  2 
oinices  of  simple  syrup,  and  flavoring  with  bitter  almond  and  orange- 
flower  water. 

Mellita.     Honeys. 

The  officinal  class  MelUta  differe  from  the  syrups  in  being  made  with 
honey,  a  mixed  saccharine  product  described  in  Part  V.  They  ai*e 
only  three  in  number,  as  follows : — 

Md  Despumatum,  U.  S.  P.     [Clarified  Honey.) 

Take  of  honey A  convenient  quantity. 

Melt  it  by  means  of  a  water-bath,  and  then  remove  the  scum,  and 
strain. 

Mel  Rosce,  U.  S.  P.     (Honey  of  Rose.) 

Take  of  Red  rose,  in  moderately  fine  powder,  eight  parts  .        .      8 

Clarified  honey,  ninety-two  j)art.s 92 

Diluted  alcohol        ....       A  sufiicient  quantity. 

Moisten  the  powder  with  2  parts  of  diluted  alcohol,  pack  it  firmly  in 
a  conical  glass  percolator,  and  gradually  ])()ur  diluted  alcohol  upon  it 
until  83  ])arts  of  percolate  are  obtained.  Reserve  the  first  3  j)arts, 
cvajiorate  the  remainder,  by  means  of  a  water-bath,  to  5  parts;  add  the 
reserved  portion,  and  mix  the  whole  with  the  clarified  honey. 

3Icl  Soil i I  Boratis.     {Honey  of  Borax.) 

Take  of  Borate  of  sodium,  in  fine  powder         .         .     CO  grains. 

Clarified  honey 1  troyounce. 

The  nses  of  these  will  be  apparent.  Honey  of  rose  is  an  elegant 
astringent  ada))t«'d  to  relieve  diseased  conditions  of  the  throat  and 
I'auces,  as  an  adjuvant  to  gargles,  mouth  washes,  etc.     Honey  of  borax 
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has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth  of  infants. 
The  peculiar  adhesiveness  of  honey  adapts  it  to  these  purposes  better 
than  sugar. 

Oxymel  of  squill,  officinal  in  the  previous  editions  of  the  Pharmaco- 
pceia,  was  dismissed  from  that  of  18()0.  It  consists  of  2  pints  of  vinefrar 
of  squill  to  1|  pints  of  honey,  evaporated  to  the  specific  gravity  of  1.32. 

Simple  oxymel,  formerly  officinal  in  the  British  Colleges,  consists  of 
mixtures  of  acetic  acid,  water,  and  honey. 

C'itromels  and  tartromels  are  solutions  of  citric  and  tartaric  acid  in 
honey,  with  the  aid  of  a  small  proportion  of  water;  they  have  been 
proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable  acids  are 
said  to  aid  in  preserving  from  decomjmsition.  The  use  of  honey  with 
vegetable  acids  is  preferred  over  cane  sugar  on  account  of  the  liability 
of  the  latter  to  pass  into  grape  sugar  in  contact  with  acids. 


Glycerita,  U.  S.  p.     Glycerites.     (Glycerina,  Ph.  Br.     Glyc- 
erines.) 

Glyceritum  Acidi  Carbolici.     [Glycerite  of  Carbolic  Acid.) 

Take  of  Carbolic  acid 2  troj-ounces. 

Glycerin ^  pint. 

Rub  them  together  in  a  mortar,  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Gallici.     (  Glycerite  of  Gallic  Acid.) 

Take  of  Gallic  acid 2  troyoiuices. 

Glycerin J  jjint. 

Rub  them  together  in  a  mortar ;  then  transfer  to  a  glass  or  porcelain 
capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Tannici.     (  Glycerite  of  Tannic  Acid.) 

Take  of  Tannin 2  troyounces. 

Glycerin J  pint. 

Rub  them  together  in  a  mortar;  then  transfer  them  to  a  glass  or 
porcelain  capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Amyli,  U.  S.  P.     {Glycerite  of  Starch.) 

Starch,  ten  parts 10 

Glycerin,  ninety  parts .         .90 


To  make  one  hundred  parts 100 

Rub  them  together  in  a  mortar  until  they  are  intimately  mixed  ;  then 
transfer  the  mixture  to  a  porcelain  capsule,  and  apply  a  heat  gradually 
raised  to  284°  F,,  and  not  exceeding  291°  F.,  stirring  constantly  until 
the  starch  granules  are  completely  dissolved,  and  a  translucent  jelly  is 
formed. 


794  SYRUPS,    HONEYS,   AND    GLYCERITE. 

Gii/cerUum  Picia  Liquidie.     {Glyceritc  of  Tar.) 

Take  of  Tar 1  troyounce. 

Carbonate  of  magnesium,  in  powder  .         .  2  truyounces. 

CJlycerin        .......  4  Huidounces. 

Alcuhul 2 

Water 10 

Having;  mixeil  the  glywrin,  alcohol,  and  water,  rub  the  tir  in  a 
mortar,  tirst  with  the  farl)onatc  of  magiiosium,  and  then  with  6  flnid- 
outu-es  ol'  the  mixed  li(jui(ls  ixnidually  added,  and  strain  with  exjircssion. 
KnI)  the  res^idiie  in  like  maL^ner  witii  halt'  the  remaininii'  ii(juid,  and 
.strain  as  Ix'lore.  Repeat  the  pnx'ess  again  with  the  remaininji;  li(inid. 
l*iit  the  residue  into  a  percolator,  add  gradually  the  expressed  li^juids 
j)revi(>usly  mixed,  and  afterwards  a  sufficient  quantity  of  water  to  uiake 
the  li(|uid  which  iKusses  mea.sure  a  pint. 

Glt/ceritam  Sodii  Boratla.     {^Glyceritc  of  Borate  of  Sodium.) 

Take  of  Borate  of  sodium,  in  powder         .         .         .2  troyounces. 
Glycerin  .......     h  pint. 

Rub  thcju  together  iu  a  mortar,  until  the  borate  of  sodium  is  dis- 
solved. 

Glyeerltum  MtcUi,  U.  S.  P.     [Glycerite  of  Yolk  of  Egg.     Glyconin.) 

Fresh  yolk  of  egg,  forty-five  parts 45 

Glycerin,  fifty-five  parts 55 

To  make  one  hundred  parts 100 

Rub  the  yolk  with  the  glycerin  gradually  added  until  they  are 
thoroughly  mixed. 

This  cla.ss  was  made  officinal  In  the  revision  of  the  Pharmacopoeia  in 
1870,  The  numerous  purpo.ses  to  which  glycerin  has  been  found  appli- 
cable, and  its  ready  miscibility  with  aqueous  pi-eparation.s,  have  rendered 
it  important  that  some  authoritative  standard  should  be  had  for  prei)ara- 
tions  ot'  this  class.  The  great  reduction  in  the  price  t)f  glycerin  renders 
its  intr(Kluction  much  more  easy  than  it  would  have  been  a  few  years 
since.  (For  remarks  respecting  the  nomenclature  of  this  cla.ss  of  prep- 
arations, .see  l.'3th  (nlition  of  U.  S.  Di.'tpensafory,  page  1197.) 

rhis  class  succeeds  that  formerly  termed  glyceroles,  which  are  ])rep- 
arations  in  which  glycerin  is  used  in  the  })lace  of  other  antiseptics, 
wholly  or  cliicfly,  in  the  preparation  of  remedies  for  internal  use.  In 
P^igland  they  were  called  glycerides;  those  used  externally  are  called 
j>lasma,  liniments,  lotions,  etc.,  mentioned  among  the  topical  remedies. 
Of  th<»se  used  internally,  one  or  two  will  be  found  among  the  chemical 
remedies.  The  special  uses  of  glycerin  in  jiharmacy  are.  First,  as  a 
sfjlvent,  in  wiiich  capacity  it  hjis  very  numerous  aj)plications.  Secxynd, 
as  an  antiseptic,  for  whicii  it  is  well  adapted.  Third,  as  an  emollient  in 
irritable  and  inllammatorv  conditions  of  the  mucous  .surface,  and  in  skin 
diseases;  and,/ou/-^/<,  as  a  bland  nutritive  material  to  replace  oils  and 
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fats.  The  chief  objections  to  its  use  are  founded  on  its  comparatively 
high  price,  and  the  fact  tliat  the  glyceroles  are  not  usually  as  agreeable 
in  taste  as  corresponding  syrups. 

The  solvent  powder  of  glycerin  is,  in  general,  between  that  of  water 
and  alcohol,  and  generally  substances  may  be  said  to  be  more  soluble  in 
glycerin,  the  more  they  are  so  in  alcohol.  A  high  temjjerature  greatly 
increases  its  solvent  power. 

Glycerole  of  Laducariuin.     (F.  Stearns.) 

Take  of  Lactucarium 1  ounce. 

Diluted  alcohol, 

Boiling  water,  each Sufficient. 

Glycerin 1:2  fluidounces. 

Citric  acid 15  grains. 

Orange-flower  water         ....  2  fluidounces. 

Reduce  the  lactucarium  to  a  moderately  fine  powder  ;  moisten  with  1 
fluidounce  of  diluted  alcohol,  and  pack  into  a  small  displacer.  After 
macerating  12  hours,  pom-  upon  it  gradually  diluted  alcohol  until  the 
filtrate  measures  16  fluidounces,  or  until  it  passes  without  taste.  Evap- 
orate this  on  a  water-bath  nearly  to  dryness,  then  boil  this  residue  with 
6  fluidounces  of  water ;  pour  this  off  from  the  undissolved  residue  into 
a  filter  placed  over  a  bottle  containing  the  glycerin ;  add  4  fluidounces 
of  water  to  the  undissolved  residue,  Ijoil,  and  filter  into  the  first  portion. 
Then  evajx)rate  the  whole  on  a  water-bath  to  14  fluidounces,  and,  when 
cool,  add  the  orange-flower  water  in  which  the  citric  acid  has  been 
previously  dissolved.  Each  fluidounce  represents  a  J  drachm  of  lactu- 
carium.    Dose,  1  to  3  teaspoonfuls. 

Glycerole  of  Sumach.     (W.  C.  Bakes.) 

Take  of  Sumach  berries 16  troyounces. 

Boiling  water 3  pints. 

Macerate  the  sumach  for  an  hour  and  a  half,  then  express  strongly,  and 
add  another  pint  of  boiling  water  to  the  mass  and  express  again.  ]\Iix 
the  infusions  and  evaporate  to  8  fluidounces,  then  add  glycerin  sufiicient 
to  make  the  whole  measure  1  pint,  and  filter. 


CHAPTEE    YIII. 

OPIUM  AND  ITS  DERIVATIVES. 

THE  editor  prefers  to  retain  the  chapter  devoted  to  the  opium  prepara- 
tions as  it  has  been  in  the  former  editions  of  this  work,  although 
the  streno^th  of  several  of  them  has  been  chano:ed  and  the  most  efficient 
of  them  all  has  been  virtually  discarded  from  the  Phariaacopoeia.  The 
syllabus  shows  the  strength  of  all  those  which  are  officinal  as  well  as 
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tlioso  whicli  the  medical  profi'ssioii  hy  lont;  nsjijjo  have  Ikh-oiho  so  much 
act'iistoiiu'il  to.  Tlic  s\ilal)us  also  has  tlu'  oonf'cction  and  phu^tcr  in  it. 
It  will  1)0  obscrvetl  that  10  j)or  font,  hna  boon  adopted  as  the  strenj;th 
of  both  the  simple  tincture  and  the  deodorized  tincture;  and  this  too 
of  the  ojiiiim  of  the  increas(vl  inor|)hine  streuLrth,  so  that  theoretically  it 
is  nuu-h  stronji-cr  than  it  was  formerly  directed  ;  but  as  an  otlsct  to  this 
it  must  be  remembered  that  much  of  the  best  opium  really  coutaintxi 
more  than  10  per  cent,  of  morphine. 

These  considenitions  inducetl  the  eilitor  to  keoj)  the  mIioIo  sul>)eot  of 
the  oj)ium  j)reparations  in  a  '^roup,  so  they  could  be  studied  to  the 
greatest  advantau;^.     The  arrangi'^ment  of  the  syllabus  is  alphabetical. 

The  high  price  of  opium  renders  it  liable  to  adulteration.  Its  a.ssay 
is  seldom  attom|)ted  by  any  but  the  manufacturer  or  wholesale  dealer. 
Yet  it  is  so  easily  accomj)lished  that  no  pharmacist  should  think  of 
employing  commercial  (»j)ium  without  fii"st  assaying  it.  The  following 
process  Ls  the  officinal  assay : 

Opium,  U.  S.  P.     (Opium.) 

The  concrete,  milky  exudation,  obtained  in  Asia  Minor  by  incising 
the  unrii)e  capsules  of  i-*«par(?/'somni/e/-um,Linue(nat.ord.P«jaot"(Tac€cr). 

In  irregular  or  sub-globular  cakes,  with  the  remains  of  poppy  leaves, 
and  fruits  of  a  s^j^ecies  of  rumex  adhering  tt)  the  surface  ;  jikL^^tic  or  of 
a  harder  consistence;  chestnut-brown  or  darker,  and  somewhat  shining; 
internally  showing  some  tears  and  fragments  of  vegetable  tissue.  It  has 
a  sharp,  narcotic  odor  and  a  bitter  taste. 

On  exhausting  100  parts  of  opium,  previously  dried  at  a  temjierature 
of  105°  C.  (221°  F.),  with  cold  water,  and  evaporating  the  solution  to 
dryness,  an  extract  is  obtained  which  should  weiy;h  between  45  and  60 
parts. 

Opium,  in  its  normal,  moist  condition  (containing  not  less  than  17 
per  cent,  of  water),  should  yield  not  less  than  U  })er  cent,  of  morphine, 
when  assayed  by  the  following  })rocess : — 

Opium,  in  any  condition  to  he  valued,  seven  grammes  .         .  7 

Lime,  freshly  slaked,  three  grammes 3 

Cliloiide  of  animoniuin,  three  grammes 3 

Alcohol, 

Stronger  ether, 

Distilled  water,  each A  sufficient  quantity. 

Trittn-.ite  together  the  opium,  lime,  and  20  c.c.  of  distilled  water,  in 
a  mortar,  inilil  a  luiiform  mixture  results  ;  then  add  50  c.c.  of  distilled 
water,  and  stir  occasionally,  during  half  an  hour.  Filter  the  mixture 
through  a  |)laited  filter,  3  to  .'U  inches  (75  to  90  millimeters)  in  diameter, 
into  a  wide-mouthed  bottle  or  stoppered  flask  (having  the  capacity  of 
aI)out  120  c.i'.  and  marked  at  exactly  50  c.c.),  until  the  filtrate  reaches 
this  mark.  To  the  filtered  liipiiil  ( re])resenting  5  gms.  of  oj)iinn),  add 
5  c.c.  of  alcohol  and  25  c.c.  of  stronger  ether,  and  shake  the  mixture ; 
then  ad<l  the  chloride  of  ammonitnn,  shake  well  and  fre(|uently  during 
half  an  hour,  and  set  it  aside  for  12  hours.  Coiniterbalance  2  small  filt<'rs, 
place  one  within  the  other  in  a  small  funnel,  and  decant  the  ethereal 
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laver  upon  the  filter  as  completely  as  jiraetieable.  Add  10  c.c.  of  stronfjer 
ether  to  the  contents  of  the  bottle  and  rotate  it ;  again  decant  the  ethereal 
layer  upon  the  filter,  and  afterward  wash  the  latter  with  5  c.c.  of  stronger 
ether,  added  slowly  and  in  portions.  Now  let  the  filter  dry  in  the  air, 
and  pour  upon  it  the  liquid  in  the  bottle,  in  portions,  in  such  a  way  as 
to  transfer  the  greater  portion  of  the  crystals  to  the  filter.  A\'ash  the 
bottle,  and  transfer  the  remaining  crystals  to  the  filter,  with  several  small 
portions  of  distilled  water,  using  not  much  more  than  10  c.c.  in  all,  and 
distributing  the  portions  evenly  upon  the  filter.  Allow  the  filter  to 
drain,  and  dry  it,  first  by  pressing  it  between  sheets  of  bibulous  paper, 
and  afterward,  at  a  temperature  between  55°  and  60°  C.  (131°  to  140° 
F.).  Weigh  the  crystals  in  the  inner  filter,  counterbalancing  by  the 
outer  filter.  The  weight  of  the  cr\'stals  in  grammes,  multiplied  by  20, 
equals  the  percentage  of  morphine  in  the  opium  taken. 

The  former  officinal  process  for  preparation  of  morphine  (page  578),  is 
a  convenient  method  of  testing,  approximately,  the  value  of  specimens 
of  opium,  in  which  case  it  is  not  necessary  to  carry  out  the  last  part  of 
the  directions,  but  is  as  well  to  take  the  weight  of  the  cn^stallized  alka- 
loids  as  at  first  thrown  down.  The  animal  charcoal  deprives  the  product 
of  color,  but  is  ajjt  to  absorb  a  portion  of  alkaloid  also ;  so  that,  to  get 
the  entire  yield,  the  charcoal  should  be  digested  in  a  further  portion  of 
alcohol,  which  should  be  added  to  the  filtrate.  The  motive  for  using 
alcohol  with  the  anunonia  added  to  the  concentrated  liquid  in  the  first 
instance,  is  to  take  up  the  resinous  coloring  matters,  which  would  other- 
wise contaminate  the  precipitate. 

This  method,  however,  can  lay  no  claims  to  accuracy.  Xarcotine  is 
exhausted  by  water  together  with  morphine,  and  ammonia  precipitates 
both  these  alkaloids,  while  the  third  one,  codeine,  remains  in  the  mother- 
liquor  if  this  be  not  too  concentrated.  ^Morphine  is  not  entirely  insoluble 
in  water,  and  dissolves  more  freely  in  alcoholic  liquids,  in  which  narco- 
tine  is  soluble  to  a  le&s  extent.  The  precipitate  obtained  by  the  above 
process,  therefore,  contains  notable  quantities  of  narcotinc,  while  a  por- 
tion of  morphine  remains  in  the  alcoholic  mother-liquor. 

Another  method  for  assaying  opium,  and  Mhich  seems  to  have  been 
the  foundation  for  the  officinal  process  which  may  likewise  be  ased  for 
preparing  pure  morphine  on  a  small  scale,  is  based  on  its  solubilit}^  in 
fixed  alkalies.  It  was  originally  proposed  by  Thiboumery  and  improved 
bv  ]\Iohr  as  follows :  1  part  of  opium  is  exhaiLsted  by  macerating  it  with 
1 2  parts  of  cold  water  in  4  successive  portions ;  the  infusion  is  heated  to 
boiling  and  mixed  with  hot  milk  of  lime  containing  g  caustic  lime.  The 
mixture  is  boiled  for  a  few  minutes,  strained,  the  residue  expressed,  the 
liquid  evaporated  to  2  parts,  filtered,  heated  to  boiling,  and  mixed  with 
y'tt  part  of  chloride  of  ammonium.  Ammonia  is  freely  given  off  and 
the  morphine  separates  in  a  cr^'stalline  state  in  a  nearly  white  condition, 
the  lime  having  removed  most  of  the  coloring  matter. 

Boussingault  and  Payen  follow  a  similar  method,  except  that  they 
neutralize  the  alkaline  liquor  by  muriatic  acid  and  precipitate  the 
alkaloid  by  ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing  solu- 
bility of  lime  and  the  possible  loss  of  some  morphine  by  the  absorption 
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of  some  carlx)!!!!'  acid  l»y  the  liino,  if  tlio  alkaline  solution  Ijooonio?  ioo 
ooiKviitrated.  IK-rzotr  siihstitutis  ])ota.'<-<a  for  lime,  and  iK-rliaps  a  still 
greater  iiii{)r»)vement  is  the  einj)loyinent  of  eaiLstic  baryta  by  Prof.  F.  F. 
Mayer. 

The  followiiio;  is  Merck's  tost  for  the  presence  of  opium  : — 
The  concentrated  solution  is  tn^ated  ^vith  caustic  pota.^sa,  and  shaken 
■with  ether;  a  strip  of  i»ai>cr,  havin*^  been  dii>|)ed  several  times  in  the 
ethereal  solution,  is  moi.stoned  with  nmriatic  acid,  and  exposed  to  the 
vapoi"s  of  boilinij!:  water;  on  account  of  the  opiua,  the  paper  will  ac<piire 
a  nnl  color  if  opium  is  prcseni  in  the  liquid.     (Sec  also  Meconie  Add.) 


Syllabus  of  Opium  Prepakations. 


Name. 

Composition  and  Strength. 

Propor- 
tion. 

Do.se. 

Acetum  opii     . 

Powd.  opium,  10  parts ;  nutmeg, 
3  parts ;   sugar,  20  parts ;  di- 
luted  acetic   acid,  q.  s.  adfac. 
100  parts. 

Gtt.  XX. 

Confectio  opii     . 

Opii  pulv.  gr.  270,  pnlv.  aromat., 
3vi,  lioney,  ^xiv. 

13  grs. 

Eraplastrum  opii 

Kxt.  opii,  G  parts  in  100  parts. 

28.8  grs. 
ext. 

External  use. 

Extraetum  opii     .   . 

Opii  pulv.,  100  parts;  water  and 
glycerin,    sufficient. 



igr. 

Opii  pulvis 

Dried  at  a  heat  not  above  18o°  F. 
in  No. ')0  powder;  at  least  12, 
nor  more  than  10,  per  cent,  of 
moriihiue. 

Opium  clenarcotii=atnm     . 

Dein-ived  of  narcotine  by  ether, 
and  same  morphine  strength 
as  powdered  opium,  U.  S.  P. 

Piliilae  opii 

1  gr.  to  each  pill ;  \  gr.  soap. 

Tinctiira  opii    . 

Powd.  opium,   10  parts  in   100 
parts. 



Gtt.  XX. 

Tinctura  opii  acetata 

Powd. opium,  ,^ij;  alcoliol.f^viij; 

1  gr.  in    Gtt.  xv  to  xx. 

vinegar,  f.^xij. 

"IX      ! 

Tinctura  opii  camphorata 

Powd.  opium.  4  parts;  camjihor. 

1.82  grs.    f3j  to  f.sss. 

4  jaris;  benzoic  acid,  4  j)arts; 

oi    of  anise,  4  jiarts;  glycerin. 

40  parts;  diluted  alcohol,  suf- 

ficient to  make  1000  parts. 

Tinrtura  opii  dcodorata    . 

Powd.   opium,    10  parts  in   100 
j)arts. 

Gtt.  XV. 

Truchi.sci  glycyrrhiza;   et 

Ext.  glycyrrhizjc,  200  gi-s. ;  ext. 

J^gr.of 

opii 

opii,  5  gi-s. ;  acacia,  200  grs. ; 
sugar,  800  grs. ;  oil  of  anise, 
3  grs.     To  make  100  troches. 

ext. 

Vinum  opii 

Powd.  ojiiimi,  10  jiarts;    powd. 
I'innnnion,  jtowd.  cloves,  each 
1  i)art  in  KK)  jiart.s. 

Gtt.  XX. 

Liquor  viorphinai  mlphatis 

Gr.  1  =  to  1  opium  to  fgj  . 

1  gr.  to 

f3j. 

fsj- 

REMARKS. 


Camphor  at  erJ  tincture  of  opium  is  one  of  the  most  familitu'  and 
iniiversally  used  of  medicines;  its  preparation  is  ea.sy,  by  macerating 
the  ingredients  in  a  bottle;  the  glycerin  may  be  omitted  till  toward  the 
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end  of  the  7  days  allotted  for  the  maceration.  The  chief  use  of  pare- 
goric is  for  children,  to  whom  it  is  given  in  doses  varying  according  to 
the  age  of  the  child  from  10  drops  to  a  teaspoonful.  The  adult  dose  is 
as  stated  in  the  table.  It  is  used  in  mistura  glycyrrhisce  comp.,  and  in 
numerous  expectorant  medicines.  An  enumeration  of  the  cases  in  M'hich 
it  is  employed  would  be  out  of  place  in  this  work — the  variety  of  its 
components  adapts  it  to  fill  numerous  indications. 

This  tincture,  in  the  Pharmacopoeia  of  1830,  was  directed  to  be  made 
with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it  a  dark  color, 
resembling  that  of  laudanum,  w'as  supereeded  in  the  following  editions 
by  honey ;  and  in  the  last  edition  this  was  changed  to  glycerin.  It  has 
a  rich  brown  color,  and  a  rather  agreeable  aromatic  taste. 

Laudanum  is  more  used  than  any  other  preparation  of  opium.  It  is 
employed  internally  in  small  doses,  combined  with  stimulants,  and  fre- 
quently repeated,  to  excite  the  nervous  and  arterial  systems,  as  in  the 
typhoid  forms  of  disease.  (See  Prescriptions.)  It  is  also  used  by  itself 
or  in  combination  to  allay  nervous  irritation,  and  to  promote  sleep  and 
relieve  pain ;  for  these  purposes,  it  generally  requires  to  be  given  in  full 
doses,  especially  when  the  case  is  urgent.  It  is  sometimes  emploved  in 
cancerous  and  other  very  painful  diseases,  and  in  mania-a-potu,  in  doses 
of  J  fluidrachm  to  1  fluidrachm  (60  to  120  drops),  and  repeated.  Cam- 
phor water  and  compound  spirit  of  ether  are  much  used  with  it  in  its 
more  strictly  anodyne  and  sedative  applications.  In  nervous  and  spas- 
modic aifections,  it  is  given  with  other  antispasmodic  medicines,  or  by 
itself.  To  expectorant  mixtures  it  is  a  ver\^  frequent  addition,  though 
the  camphorated  tincture  is  generally  preferable  in  this  instance.  Com- 
bined with  astringents  and  chalk,  it  is  much  used  in  the  treatment  of 
diarrhoea,  dysentery,  and  cholera  morbus,  and  is  a  frequent  addition  to 
mistura  cretce.  For  its  diaphoretic  effects,  the  best  combinations  contain 
an  emetic,  as  wine  of  ipecac  or  of  antimony,  or  frequently  spirit  of 
nitrous  ether.  It  is  often  added  to  castor  oil,  to  correct  grij^ing  or 
excessive  purging  from  its  ase. 

Laudanum  is  much  used  in  enemata,  collyria,  and  in  lotions  of  various 
kinds.  In  an  enema  it  may  be  used  in  3  times  the  cpiantity  employed 
by  the  mouth,  with  a  view  to  the  same  effect.  In  an  eye-wash,  wine 
of  opium,  or  a  solution  of  the  aqueous  extract,  is  preferred,  as  obviating 
the  stimulant  effects  of  the  alcohol.  It  is  frequently  added  to  cataplasms 
or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in  order 
to  sell  it  cheaply.  If  it  has  become  turbid  from  the  evaporation  of  a 
portion  of  alcohol,  it  is  above  standard  strength,  and  should  be  filtered 
to  free  it  from  the  precipitate ;  fatal  results  have  occurred  from  neglect 
of  this  precaution. 

Tinctura  opii  deodoraia  was  a  new  officinal  in  the  Pharmacopoeia  of 
1860;  it  is  made  upon  the  principle,  adopted  by  the  manufacturers  of 
the  various  elixirs  of  opium  in  vogue,  of  treating  opium  with  water  in 
preference  to  alcohol,  so  that  the  objectionable  resinous  and  odorous 
principles  are  but  sparingly  taken  up;  in  the  new  officinal  process,  the 
aqueous  fluid  extract  obtained  is  directed  to  be  shaken  up  with  ether, 
for  the  complete  removal  of  these,  and  the  ether  being  rejected  the 
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wliolr  is  enibixlicd  into  a  Hiiid  form  M'ith  only  sufTici(Mit  nlcoliol  to  pre- 
siTVt'  it.  riic  (losr  l)y  drops,  ;ls  stati'd,  is  loss  than  that  ol'  landaniun, 
Nvith  which  it  i'orros|)ond.s  in  strength,  ba-aiLse  aqueous  licpiids  collect  in 
lar«rcr  drops  than  alcoludic.  On  the  whole,  this  liquid,  which  will 
prol>al)lv  he  iicncrally  dis|)cns<'d  as  elixir  of  opium,  is  a  valnal)lc  ad<lition 
t<t  our  otlicinal  juvparations,  and  well  worthy  the  l"avoral)lc  consideration 
ofplivsicians.  A  very  etleetive  and  easy  method  of"  preparini:;  the  dcoilorized 
tincture  of  oj)ium  is  jjiveu  in  the  February  number  of  the  Anicr.  Jour. 
Phann.  for  188;J,  by  R.  Rother. 

AccUiied  tincture  of  opium  is  not  eonunonly  desi<rnate<l  by  anv 
svnonvm,  and  must  be  carefully  distin>iuishcd  from  black  drop,  tle- 
pcribed  below.  It  is  preparc<l  by  maeeratinfii;  the  opium  in  powder  with 
the  vine>2:ar  and  aleoliol  for  2  weeks,  or  displaeing;  as  in  the  case  of 
laudanum.  If  the  opium  is  in  mass,  it  shoidd  be  used  in  proj)ortion- 
att'iy  increiiscd  (piantity,  and  worked  into  a  paste  with  a  small  portion 
of  the  vinegar,  after  which  the  remainder  of  that  liquid  and  the  alcohol 
is  added,  macerating  for  2  weeks  as  in  the  other  case.  This,  it  mast  be 
observed,  is  no  Ioniser  officinal. 

This  tincture  is  sometimes  recommended  in  preference  to  laudanum, 
as  less  liable  to  produce  those  nervous  sym[)toms  which  often  follow  the 
use  of  o])ium.     As  shown  in  the  table,  it  is  stroufjer  than  laudanum. 

mne  of  Opium. — This  officinal  substitute  for  Sydenham's  laudanum 
mav  l)e  made  bv  a  similar  process  to  the  foreiroino;.  It  was  formerly 
made  with  a  nuich  larircr  proportion  of  opium  to  the  (piantity  of  men- 
struum employed  than  laudanum,  and  yet  the  dose  directed  in  the  books 
is  the  same.  (The  jiharmacist  should  bear  in  mind  that  this  preparation 
has  been  ralueed  to  the  streni>th  of  the  tincture  of  ojiium.)  This  must 
be  owinir  to  a  supposed  inferior  solubility  of  the  active  jM'ineiples  in 
wine,  than  in  dihued  alcohol.  A  jrreat  many  extemporaneous  preseri])- 
tions  for  eye-WiLshes  and  injections  contain  this  ingredient. 

Vineejar  of  Opium,  Black  Drop. — The  very  comj)lex  process  of  the 
older  books  is  siin|>lificd  so  as  to  include  merelv  the  complete  extraction 
of  the  opium  and  aromatics  by  means  of  dilutetl  acetic  acid,  the  addition 
to  this  of  sugar,  and  its  dilution  to  just  the  required  point,  which  is  10 
grains  of  ojtium  to  the  100  grains  of  finished  preparation  ;  this  alteration 
in  pr(»])ortions  brings  it  to  tlie  strength  of  the  tincture  and  deodorized 
tincture. 

lilack  drop  is  deservedly  esteemed  as  a  most  valuable  ])reparation. 
The  morj)hine  it  contains  is  in  the  condition  of  acetate ;  which  is  consid- 
ered by  many  to  be  more  agreeable  in  its  mode  of  action  than  the  native 
mcconate  existing  in  the  drug.  1  grain  of  opium  being  represented  by 
about  10  minims,  the  dose  will  be  oidy  from  lU  to  2U  drops,  because, 
although  in  the  case  of  laudanum  2  drops  are  fre(piently  required  to 
make  a  minim,  in  this  case,  sugar  being  used  instead  of  al«)hol,  the 
drops  are  larger,  and  frequentlv  reach  a  minim  in  bulk. 

The  popularity  of  black  droj)  with  ju-rsoiis  who  use  opiiuii  habitually 
is  one  of  the  strongest  evidences  of  its  superiority  over  laudanum.  I 
was  informed  by  one  lady,  who  is  a  victim  to  this  vice,  and  who  procures 
her  black  drop  by  the  gallon,  that,  in  comparing  her  own  condition  with 
that  of  others  within  the  range  of  her  acquaintance  who  have  used 
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laudanum  to  no  greater  excess  than  she  uses  black  drop,  Avhile  they  soon 
exhibited  in  their  persons  the  evidences  of  its  j)oisonous  effects,  she  was 
enabled  to  preserve  to  a  great  extent  the  natural  freshness  and  fulness 
of  her  features ;  this  she  attributed  to  the  form  in  which  she  took  the 
drug.  Her  statement  cannot  of  course  be  received  as  evidence  of  the 
difference  referred  to,  though  it  accords  with  the  testimony  of  others, 
and  also  corresponds  with  the  observation  of  some  physicians  of  large 
experience. 

Solution  of  mlphate  of  morphine  (U.  S.  P.,  1870),  though  its  strength  is 
usually  estimated  somewhat  above  that  stated  in  the  syllabus,  is  believed 
to  be  weaker  in  proportion  to  the  other  preparations  than  is  there  stated. 
This  has  been  dismissed  from  the  Pharmacopoeia,  as  it  is  liable  to  be 
confounded  with  Magendie's  solution,  a  preparation  largely  prescribed 
in  some  sections  of  the  country, 

Magendie's  solution,  much  used  in  New  York  and  Boston,  is  made 
in  the  proportion  of  16  grains  to  the  fluidounce.  Care  should  be  taken, 
in  prescribing  and  vending  this,  to  distinguish  between  it  and  the  former 
officinal  solution. 

Extractum  Opii,  U.  S.  P. 

This  is  directed  to  be  prepared  by  slicing  100  parts  of  opium  into  small 
pieces,  letting  it  macerate  for  24  hours  in  150  parts  of  water,  and  reduc- 
ing it  to  a  soft  mass  by  trituration.  Express  the  liquid  from  it,  and 
repeat  the  process  3  times,  using  fresh  liquid  each  time.  Mix  the  liquid, 
filter  and  evaporate,  over  a  water-bath,  to  a  pilular  consistence.  Lastly, 
weigh  the  extract  and  thoroughly  incorporate  with  it  while  still  warm 
5  per  cent,  of  glycerin. 

The  use  of  glycerin  prevents  it  from  becoming  hard  by  age ;  when  it 
is  desired  to  use  extract  of  opium  in  powder  it  is  necessary  to  use  an 
extract  to  which  glycerin  has  not  been  added.  This  should  be  observed 
•when  making  troches  of  liquorice  and  opium. 

Opium  Dcnarcofisatum.     {Denareotized  Opium.) 

Powdered  opium,  containing  14  per  cent,  of  morphine,  one 

hundred  parts 100 

Stronger  ether,  one  tliousand  parts 1000 

Sugar  of  milk,  in  fine  powder,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Macerate  the  powdered  opium  with  500  parts  of  stronger  ether,  in  a 
well-closed  flask,  for  24  hours,  agitating  from  time  to  time.  Pour  off 
the  clear,  ethereal  solution,  and  repeat  the  maceration  with  two  other 
portions  of  the  ether,  each  of  250  parts,  first  for  12  hours,  and  the  last 
time  for  2  hours.  Collect  the  residue  in  a  weio-hed  dish,  drv  it,  first  bv 
a  very  gentle  heat,  and,  finally,  at  a  temperature  not  above  85°  C. 
(185°  F.),  and  mix  it  thoroughly,  by  trituration,  with  enough  sugar  of 
milk  to  make  the  product  weigh  100  parts. 

Instead  of  taking  100  parts  of  powdered  opium,  containing  14  per 
<.(Mit.  of  morphine,  a  proportionately  larger  or  smaller  quantitv  of  pow- 
51 
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ilertxl  opium  ol"  any  other  |)or(viita<»;c  of  morphine  may  he  taken.  The 
proper  (luantity,  in  parts  by  weight,  for  the  above  formula,  is  ascertained 
by  ilivicling  1  K^O  by  the  ix'reentagc  of  morphine  in  the  powdered  opium 
s<.'lei'ted. 

Denareolizeil  opium,  when  assiiyod  by  the  proi-ess  mentioned  under 
Opium,  should  yield  14  [)er  cent,  of  niorj)liino. 

Inroinpufib/cs. — ^Vll  the  preparations  of  opium  are  pharmaoeutically 
ine(»mpatible  with  the  alkalies,  and  their  mono-earbonates  <2;enerally,  on 
accoiuit  of  their  preeipitatini^  the  morphine  in  an  insoluble  condition  from 
its  meeonate.  With  acetate  of  lead  they  i^ive  a  precipitate,  chiefly  of 
meconate  of  le;ul,  the  morphine  remainiiifi;  in  solution  as  acetate.  Astrin- 
gent infusions  and  tinctures  generally  throw  down  tainiates  or  gallates  of 
morphine,  which  are  quite  insoluble.  Some  of  the  metallic  salts  may  be 
considered  as  ineom}>atiblc,  but  in  practice  there  is  no  dilliculty  in  mix- 
ing small  quantities  of  laudanum  with  diluteil  solutions  of  these.  The 
chief  point  to  be  observed,  in  the  mixing  of  these  [)rcj)arations  in  pre- 
scription, is  fo  add  them  afUr  flic  full  dcfp-ee  of  dilution  i.s  ohUiincd ;  in 
this  manner  they  may  be  mixed  without  disturbance,  in  the  great  majority 
of  instanc-es,  especially  where,  as  is  mostly  the  case,  the  quantity  added 
is  small. 

Treatment  of  Poisoninr/  by  Opium. — A\nien  opium  is  taken  in  quan- 
tities sutiicient  to  produce  death,  the  first  and  invariable  remedy  is  to 
eviu'uate  the  stomach,  by  administering  an  active  emetic  dose,  as,  f(>r 
instance,  5  grains  of  tartar  emetic  or  sulphate  of  zinc,  or,  as  is  frequently 
more  convenient  and  equally  efficacious,  large  doses  of  mustiU'd  suspcndal 
in  warm  water.  If  emetics  refuse  to  act,  which  is  sometimes  the  case 
alter  long  delay,  the  stomach-pump  nuist  be  resorted  to,  and  shoidd 
always  be  at  hand  in  the  office  of  the  physician.  A  tolerable  substitute 
for  this  is  found  in  the  self-injecting  apparatus  of  elastic  gum,  now  so 
connnoidy  in  use,  the  tubes  bciing  transposed  so  as  to  reverse  the  direction 
of  the  current. 

A  mode  of  emptying  the  stomach  of  an  infant,  tried  with  success  in 
a  ca.se  of  poisoning,  by  Dr.  Stebbins,  of  Chester  county,  Pa.,  is  to  insert 
a  catheter  and  suck  up  the  fluid  contents  till  the  ciitheter  is  full,  then 
turn  the  free  end  downwards  so  ;ls  to  constitute  a  siphon,  from  which 
the  fluid  will  run  till  the  stomach  is  empty. 

The  patient  should  be  kept  in  motion,  if  possible,  the  face  and  heiul 
being  s[)hushed  with  cold  water,  when  a  dis|)ositiou  to  sleep  seems  to  be 
gaining  the  mastery;  in  this  way,  ])atients  may  very  frecpiently  1)0 
restored  even  after  taking;  larire  dos(>s  of  laudamnn.  Instances  of  the 
kind  have  been  of  frc(pient  occurrence  within  the  liu<t  few  years  in  Phila- 
del|)hia.  The  recently  discovered  use  of  tincture  of  belladonna  as  an 
antidote  for  oj)i urn  should  n(»t  be  forgotten  when  other  resources  fail,  and 
when  this  remedy  is  at  hand.  The  dose  must  necessarily  be  large,  cor- 
responding to  the  (juantity  of  laudanum  taken.  In  the  ca.se  of  young 
infants  too  deeply  narecttized  to  swallow,  subeutiuieons  injection  of  ^'^  of 
a  grain  of  atropine  may  succeed  in  i-eviving  the  struggling  vitality. 

Two  cases  have  come  under  my  own  notice,  in  which  the  g:dvanic 
battery  has  been  em])loye(l  as  a  last  resort,  with  the  effect  of  restoring 
one  patient  permanently,  and   the  other   temporarily,  the  n^action   not 
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being  sufficient  in  the  latter  instance  to  establish  convalescence,  though 
life  was  prolonged  for  several  weeks.  ^Vrtificial  respiration  has  occa- 
sionally been  resorted  to,  when  the  prostrating  influence  of  the  poison 
had  arrested  the  natural  process,  life  being  prolonged  by  this  means, 
until  the  im})ression  of  the  narcotic  had  passed  off;  recovery  has  been 
effected  in  this  way. 

Tlie  Abuse  of  Opium. — The  habitual  use  of  the  preparations  of  opium 
as  a  means  of  intoxication  is  an  evil,  the  extent  of  which  is  scarcely 
appreciated  by  the  profession,  or  by  the  community  at  large.  There  are 
shops  in  the  outskirts  of  our  large  cities  in  which  the  sale  of  laudanum 
forms  one  of  the  principal  items  of  business.  These  peddle  it  out  to 
every  poor  victim  who  can  produce  a  few  pennies  to  purchase  a  temporary 
relief  from  imaginar}'  pains.  So  common  is  this  article  of  trade  that 
even  little  children  are  furnished  with  it  on  application,  as  if  it  were  the 
most  harmless  drug.  It  is  sold  in  these  shops  at  half  the  price  main- 
tained by  respectable  establishments,  and  there  can  be  no  doubt  that  its 
intoxicating  effects  are  sought  by  many,  who  use  it  as  a  substitute  for 
alcoholic  drinks.  Individuals  who  would  shrink  from  the  haljitual  use 
of  spirituoas  liquoi>>  employ  this  medicine,  under  a  false  persuasion  that 
it  is  useful  or  necessary  to  allay  some  symptom  of  chronic  disease,  until 
they  become  victims  to  one  of  the  worst  of  habits.  There  is  scarcely  an 
apothecary  in  our  large  cities  who  cannot  relate  instances  of  opium 
int<^jxic-ation  that  have  come  under  his  own  notice,  and  been  served  at  his 
own  counter.  Females  afflicted  with  chronic  disease  ;  ^^•ido\^■s  bereft  of 
their  earthly  support ;  inebriates  who  have  abandoned  the  bottle  ;  lovers 
disappointed  in  their  hopes ;  flee  to  this  powerful  drug,  either  in  its 
crude  form,  in  the  form  of  tincture,  or  some  of  its  salts,  to  relieve  their 
pain  of  body  or  mind,  or  to  take  the  place  of  another  repudiated  stimu- 
lant. Such,  too,  Ls  the  morbid  taste  of  these,  that  they  think  they 
require  the  soporific  influence  of  opium  to  fill  up  the  measure  of  their 
life  enjoyment,  just  as  the  drunkard  is  wedded  to  his  cups,  or  the  tobacco- 
user  to  the  weed. 

The  responsibility  for  many  cases  of  habitual  intoxication,  both  with 
alcohol  and  opium,  undoubtedly  rests  with  the  physician.  Almost  eveiy 
apothecary  of  large  experience  has  met  with  instances  in  Avhich  the 
parties  attribute  their  habit  to  the  use  of  these  agents,  for  the  fii>;t  time, 
under  the  advice  of  a  physician,  by  whose  direction  it  has  been  persisted 
in,  in  some  chronic  case,  till  it  has  become  almost  impossible  to  desist 
from  the  indulgence. 

The  quantity  of  laudanum  that  may  be  taken  varies  Avith  different 
individuals.  Those  hal)ituated  to  it  consume  from  a  few  teaspoonfuls  to 
an  ounce  or  more  per  day.  A  medical  friend  informed  me  that  a  child 
less  than  two  years  old  came  under  his  observation,  to  whom  was  admin- 
istered a  dessertspoonful  of  laudanum  per  diem  to  keep  it  quiet,  while 
the  mother  was  engaged  at  her  daily  toil  ;  this,  of  course,  was  the  result 
of  previoas  habit,  originating  in  a  small  beginning. 

Persons  who  have  been  addicted  to  the  ase  of  ardent  spirits  are,  per- 
haps, more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  or  any 
of  the  salts  of  morphine.  The  cheapness  of  the  tincture  over  the  salts 
is  a  strong  reason  with  others.     We  know  of  a  ladv  whose  bill  for  sul- 
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j)hate(>f  iu()ri»l»iiK',  (luriiiija  sinixlc  year,  wiis  SOO,  which,  if  \\t>  cstimato 
it  at  the  a-^nal  price,  and  take  tlie  daily  aveniiije  of  the  quantity  con- 
sumed, woukl  exhibit  the  enormous  eon.>iumi)ti<»n  of  over  20  p;rains  a 
dav.  And  yet  the  victim  of  this  .shivery  is  able  to  attend,  in  some 
measure,  to  her  (hiily  j)ursuits,  and  has  ah'eady  attained  niicklle  :i^e, 
without  any  eviiK'nce  of  or*;anie  diseiise. 

Another  ladv,  sufterin<^  from  a  uterine  compkiint,  who  had  been  for 
vej\i*s  in  tlie  liabit  of  using  opium,  at  first  by  the  advice  of  a  physician 
and  subscipKMitlv  from  an  impression  of  its  vahie  to  her,  continued  it  in 
jicmduallv  increiusiui;  (k)ses,  till  ihe  daily  consumption  of  the  gum  and 
the  tincture,  taken  alternately,  amounted  to  many  grains  of  the  former, 
and  half  an  ounce  of  the  latter.  In  this  case  the  patient  was  bedridden, 
and  suffered  a  sxreat  deal  of  i)aiu  when  the  svstem  was  noi  directlv  in- 
fluenced  by  the  medicine. 

A  degree  of  restlessness  and  uerv^ous  irritability,  amounting  almost 
to  spasms,  when  not  under  the  effects  of  the  drug,  are  characteristic  in 
almost  every  aggravated  case. 

One  colored  Avoman,  advanced  in  life,  who  had  been  advised  many 
vears  before,  bv  her  j)hysician,  to  employ  laudanum  for  the  relief  of 
the  painful  svmptoms  of  a  chronic  disease,  was  known  for  several  years 
to  take  iuvariablv  f-^iss  of  laudanum,  which  was  purchased  daily  as 
required.  A  lady  of  my  acquaintance,  who  I  believe  since  recovered 
entirely  from  the  habit,  took  for  years  a  ^-grain  powder  of  sulphate  of 
morphine  daily,  sometimes  perhaps  t«'ice  a  day.  On  one  occasion  a  man 
propftsed  to  purchase  at  the  counter  a  fluidounce  vial  of  laudanum,  and 
when  the  price  of  it  was  demanded,  immediately  swallowed  the  whole, 
as  was  supposed  for  the  purpose  of  suicide.  He  was  afterwards  seen  in 
the  streets  apparently  in  his  usual  health. 

Dr.  Grarrod  relates  a  case  of  a  young  man  \vho  took  1  drachm  of 
Smyrna  opium  night  and  morning,  and  frequently  from  1  ounce  to  1^ 
ounces  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advances!  to  her  threescore 
years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day  to  day 
kept  hei*self  under  the  influence  of  this  narcotic.  Such  was  the  morbid 
mental  influence  which  kept  her  unhappy  in  the  anticipation  of  a  result 
which  has  not  yet  occurred. 

The  nioral  responsil)ility  connected  with  the  question  of  prescribing 
and  dispen.sing  opium,  may  be  greater  than  has  been  hitherto  acknowl- 
edged ;  and  the  few  remarks  here  presented  are  designetl  to  awaken  an 
interest  among  those  who  by  position  and  jMU'suits  are  best  qualified  to 
exercise  a  wholesome  influence  upon  its  almse. 

Wlio  would  sell  an  ounce  of  laudanum  to  an  a])plicant  whose  inten- 
tion to  commit  suicide  was  apparent?  And  yet  how  often  it  is  sold  to 
individuals,  who  are  only  protracting  their  suicide  by  the  demoralizing 
and  dissipating  habit  of  taking  it  in  smallcM'  and  gradually  increasing 
quantities. 
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WoRKTXG  Formulas  from  the  Pharmacopceia. 

Acetum  Opii,  U.  S.  P. 

Powdered  opium,  ten  parts 10 

Nutmegs,  in  No.  30  jDowder,  three  parts 3 

Sugar,  twenty  parts 20 

Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  opium  and  nutmeg  in  50  parte  of  diluted  acetic  acid  for 
24  hours ;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 
percolate  until  it  passes  clear.  Then  gradualh'  pour  on  diluted  acetic 
acid  until  80  parts  of  liquid  are  obtained ;  in  this  dissolve  the  sugar  by 
agitation,  without  heat,  and  strain. 

It  must  be  remembered  that  acetum  opium  has  now  only  10  per  cent. 
of  opium  in  its  composition,  and  the  dose  should  be  correspondingly- 
larger  to  produce  the  effecte  of  a  dose  of  the  preparation  of  the  last 
edition  of  the  Pharmacopoeia. 

Tinctura  Opii,  U.  S.  P.    {Tincture  of  Opium.)    {Laudanum.) 

Powdered  opium,  ten  parts 10 

Water,  four  parts 4 

Alcohol,  four  parts 4 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar,  with  the  water,  previously  heated  to  the 
temperature  of  90°  C.  (194°  F.),  until  a  smooth  mixture  is  made,  and 
macerate  for  12  hours;  then  add  the  alcohol,  mix  thoroughly,  and 
transfer  the  whole  to  a  conical  percolator.  Retm^n  to  the  percolator 
the  first  portion  of  percolate  until  it  becomes  clear,  and,  when  the  liquid 
ceases  to  drop,  gradually  pour  on  diluted  alcohol,  continuing  the  perco- 
lation until  100  parts  of  tincture  are  obtained. 

Some  pharmacists,  regarding  the  use  of  powdered  opium  as  an  unnec- 
essary exj^euse,  make  use  of  the  uupowdercd  drug,  making  an  assay  of 
it,  so  far  as  the  moisture  is  concerned,  and  add  an  additional  amount  to 
compensate  for  the  diiference  in  strength.  While  this  seems  reasonable, 
it  is,  nevertheless,  fallacious,  as  no  single  mass  of  opium  will  give  the 
average  of  an  entire  lot  or  case  of  opium ;  and  this,  as  well  as  the  free- 
dom from  moisture,  is  an  all-sufficient  reason  for  the  use  of  the  powdered 
drug  as  directed  in  the  Pharmacopoeia :  for  this  reason  the  editor  omits 
the  modified  formula  as  given  in  the  last  edition. 

Tinctura  Opii  Camphorata,  U.  S.  P.    {Camphorated  Tincture  ofOpium^ 

{Paregoric.) 

Powdered  opium,  four  parts 4 

Benzoic  acid,  four  parts 4 

Camphor,  four  parts 4 

Oil  of  anise,  four  parts 4 

Glycerin,  forty  parts 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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A<1(1  !*(>0  parts  of  tlilutcd  alcolu)!  to  the  otluM-  in>rroilionts  contained 
in  a  .-uitablc  visscl,  and  niaecratc  tor  7  davs,  I'roqncntly  stirrinij;;  tlicn 
filter  tliroiii::h  pai>er  in  a  well-eovered  funnel,  and  pass  enough  diluted 
ali-oliol  through  the  filter  to  make  the  prcKluct  weigh  lUOU  parts. 

The  strength  of  this  is  almost  exactly  the  s:uiie  as  in  the  last  Phar- 
macop"  id — 1  grain  in  1204  in  the  new,  and  1  in  2(il)  in  the  old.  Homy 
lias  been  substituted  by  glycerin. 

Tinctura  Opii  Deodorata,  U.  S.  P.     {Deodorized  Tincture  of  Opium.) 

ruwtlercd  opium,  ten  parts 10 

Ether,  twenty  parts 20 

Alcohol,  twenty  parts 20 

Water,  a  suliii-ient  quantity 


To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar  with  40  parts  of  water,  gradually  added, 
until  thoroughly  softened, and  macerate  for  12  hours;  then  express, and 
repeat  the  operation  twice,  using  the  same  (juantity  of  water  each  time. 
Mix  the  expressed  liquids,  evaporate  the  mixture  to  20  parts,  and,  when 
it  has  cooled,  shake  it  repeatedly  with  the  ether  in  a  bottle.  When  the 
ethereal  solution  has  sejiarated  by  standing,  pour  it  off,  and  evapo- 
rate the  remaining  licpiid  until  all  traces  of  ether  have  disappeared. 
Mix  the  residue  with  50  parts  of  water,  and  filter  the  mixture  through 
pajier.  When  the  liquid  has  ceased  to  pass,  add  enough  water,  through 
the  filter,  to  make  the  filtered  liquid  weigh  80  parts.  Lastly,  add  the 
alcohol  and  mix  them. 

The  student  should  observe  that,  in  j)reparing  this  article,  the  alcohol 
is  never  brought  in  contact  with  the  opium,  and  thus  much  of  the  res- 
inous and  fatty  matter  of  the  opium  is  left  behind ;  the  alcohol  only  is 
added  as  a  jireservative. 

The  resinous  and  noxious  portions  of  oj)ium  may  be  removed  by 
treatment  with  a  mixture  of  vaseline  and  spermaceti  being  added  to  the 
warm  decoction  of  opium.  As  these  chill,  the  odorous  and  resinous 
matters  are  gathered  together  and  solidify  with  the  fatty  matters,  and  no 
evaporation  is  requisite. 

Tinctura  Opii  Acctata.     {Acetatcd  Tincture  of  Opium.) 

Take  of  Oi)ium,  dried,  and  in  a  moderately  fine 

powcier 2  troyounces. 

Vinegar 12  Ihiitlounces. 

Alcohol 8  fluidounces. 

Rub  the  opium  with  the  vinegar ;  then  add  the  alcohol,  and,  having 
macerated  for  7  days,  express  and  filter  through  paper. 

Vinum  Opii,  U.  S.  P.     ( Wine  of  Opium.) 

Pow«lerod  opium,  ten  parts 10 

('innamcju.  in  No.  GO  powder,  one  part 1 

Cloves,  in  No.  30  powder,  one  part          ......  1 

Stronger  wliite  wine,  a  suHicient  quantity 

To  make  one  hundred  parts 100 
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To  the  mixed  powders  add  90  parts  of  stronger  white  wine,  and 
macerate  the  mixture  for  7  days,  with  occasional  agitation  ;  then  trans- 
fer it  to  a  cylindrical  percolator,  and  gradually  pour  enough  stronger 
white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Confection  of  Opium. 

Take  of  Opium  in  fine  powder 270  grains. 

Aromatic  powder 6  troyounces. 

Clarified  honey 14        " 

Rul)  the  opium  with  the  aromatic  powder ;  then  add  the  honey  and 
beat  the  whole  together  until  thoroughly  mixed.  This  preparation  euters 
into  a  popular  remedy  for  chills  under  the  name  of  Venice  treacle, 
which  is  so  obsolete  a  title  that  many  are  entirely  ignorant  of  what  is 
meant. 


CHAPTEE    IX. 

LTNIMENTA.     {LINIMENTS.) 

THESE  are  fluid  or  semifluid  preparations  designed  to  be  rubbed 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  till  partially 
absorbed. 

The  following  syllabi  exhibit   their  composition  : 

Syllabus  of  Liniments. 

(The  nnofficinal  are  j^-inted  in  ilalics.) 

Idnimentum  Aconiti.  Aconite  root,  .^viij,  glycerin,  ffj,  alcohol  q.  s.  to  3viij  ;  exhaust 
and  evaporate.     Stimulating,  anodyne  attending  nervous  sensibility. 

l^inimentum  ammonise.  Water  of  ammonia,  30  parts,  cotton-seed  oil,  70  parts.  Kube- 
facient,  stimulating. 

Liniraentum  belladonnse.  Fluid  extract  belladonna,  95  parts,  camphor,  5  parts.  Ano- 
dyne. 

Linimentum  calcis.     Solution  of  lime,  cotton-seed  oil,  of  each,  50  parts.     Healing. 

Linimentum  camphora.  Camphor,  20  parts,  cotton-seed  oil,  80  parts.  Stimulating 
discutient. 

Linimentum  cantharidis.  Pulv.  cantharidis,  15  parts,  oil  of  turpentine,  q.  s.  to  100 
l)arts.     Powerfully  rubefacient. 

Linimentum  chloroform!.  Commercial  cliloroform,  40  parts,  soap  liniment,  GO  parts. 
Stimulating  vesicant. 

Linimentum  plumbi  sub.  acet.  Liq.  plumbi  sub.  acet.,  40  parts,  cotton-seed  oil,  GO  parts. 
Sedative. 

liinimentum  saponis.  Soap,  10  parts,  camphor,  5  parts,  oil  rosemary,  1  part,  alcohol,  70 
parts,  water,  to  make  100  parts.     Stimulating. 

Linimentum  sinapis  comp.  Vol.  oil  mustard,  .3  parts,  extract  mezereum,  2  parts,  cain- 
plior,  6  parts,  castor  oil,  15  parts,  alcohol,  to  make  100  parts.     Stinnilating. 

Linimentum  terebinthina.     Resin  cerate,  65  parts,  oil  of  turpentine,  ."5  parts.     Stimu- 


lating. 


REMARKS    ON   THE    LINIMENTS. 


Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter 
irritant  in  sore  throats  and  rheumatism ;  it  is  now  directed  to  be  made 
with  cotton-seed  oil,  which  is  claimed  to  be  better  than  if  olive  oil  is 
employed,  as  the  latter  forms  too  thick  a  liniment. 
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Lime  liniment  is  one  of  the  most  useful  preparations  that  <an  he  em- 
ployed in  reeent  hums  anil  scalds. 

Soap  liniment  is  uschI  for  the  smie  ])urposes  as  volatile  liniment,  hnl 
is  mneh  less  aetive  and  can  he  washed  otl"  more  easily. 

Up<Kleld<K'  is  a  liniment  hut  little  used  now.  It  is  made  with  animal 
oil,  soap,  and  its  aleoholie  s(>lution  hardens  on  coolini::.  It  forms  an 
adminil)le  vehiele  for  iodide  of  [mtiU'^ium  or  other  suhstanees  which  it  is 
desiral)le  to  a})ply  l>y  friction, 

Lininu'iit  of  Spanish  Hii's  is  usually  applied  as  a  counter-irritant  and 
ruhefaeient ;  it  will  vesicate  if  a})plieil  uj)on  lint  and  covered  with  an 
imjM>rvious  tissue. 

Camphor  liniment  is  well  ada})ted  for  a  vehicle  for  stimulatiiiir  lini- 
ments; it  is  made  very  readily  hy  redncini;  the  camphftr  to  powder  with 
a  small  (piantity  of  ether,  and  when  thus  divided  a  little  more  ether  is 
adiled,  which  forms  it  to  a  pasty  consistence,  Avlien  it  will  mix  with 
greiit  i*eadiuess  with  the  oil.  A  slight  exposure  to  the  air  in  a  shallow 
vessel  removes  every  trace  of  ether. 

Liniment  of  turpentine  is  used  for  the  same  purposes  as  lime  lini- 
ment, but  is  more  stimulating  and  less  desirable  in  many  cases. 

AVoRKiXG  Formulas  for  the  Lixesiexts. 
Linimcntum  Aconitl.     {Aconite  Liniment.) 

Take  of  Aconite  root,  in  fine  powder      .        .     8  troyounces. 

Glycerin 1  lluidounce. 

Alcohol A  sufticient  quantity. 

Moisten  the  powder  with  4  fluidounces  of  alcohol  and  let  it  macerate 
for  24  horn's,  then  ])ack  it  in  a  conical  percolator,  and  gi-adually  pour 
alcohol  upon  it  until  2  pints  of  tincture  have  been  oluained.  Distil  off 
1.}  pints  of  alcohol,  and  evaporate  the  remainder  uiuil  it  measures  7 
thii(lt)unces;  to  this  add  the  glycerin  and  mix  thoroughly. 

This  liniment  is  designed  to  supply  the  plac«  of  ointment  of  aconitine, 
and  is  best  used  by  saturating  a  piece  of  lint  of  the  desired  size  with 
the  liniment,  and,  after  applying  it  to  the  ])art  affected,  covering  it  Avith 
a  piece  of  oiled  silic  a  little  larger  than  the  lint.  It  must  be  used  with 
care,  and  not  over  an  abraded  siu'face. 

This  liniment  was  dismissed  from  the  PJuirmacajxeia  of  1880,  but  it 
is  worthy  of  a  place  among  the  formulas  for  liniments. 

Linimenium  Ammonice,  U.  S.  l\     {Anunonia  Liniment.) 

Watet  of  ammonia,  thirty  parts 30 

Cotton-seed  oil,  seventy  parts 70 

Mix  them. 

Linimentum  Brllarlonnce,  U.  S.  P.     {Bdladonna  Liniment.) 

Fluid  extract  of  belladonna,  ninety-five  parts     .         .        .        .      'J5 
Camphor,  five  part.s        .         .         .' 5 


Ti)  innkc  one  hundred  jjarts 100 

Dissolve  the  camj)hor  in  the  fluid  extract. 
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Linimentum  Calcis,  U,  S.  P.     {Lime  Liniment.) 

Solution  of  lime, 

Cotton-seed  oil,  each,  fifty  parts 50 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Camphorce,  U.  S.  P.     {Camphor  Liniment.) 

Camphor,  twenty  parts 20 

Cotton-seed  oil,  eighty  parts 80 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  m  the  oil. 

Linimentum  Cantharidis,  U.  S.  P.     [Cantharides  Liniment.) 

Cantharides,  in  Xo.  60  powder,  fifteen  parts        ....      15 
Oil  of  turpentine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Digest  the  cantharides  with  100  parts  of  oil  of  turpentine,  in  a  closed 
vessel,  by  means  of  a  water-bath,  for  3  hours;  then  strain  and  add 
enough  oil  of  turpentine  tkrough  the  strainer  to  make  the  liniment 
weigh  100  jjarts. 

Linimentum  Chloroformi,  U.  S.  P.     {Chloroform  Liniment.) 

Commercial  chloroform,  forty  parts 40 

Soap  liniment,  sixty  parts *50 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Plumbi  Subaoetatis,  U.  S.  P.     {Liniment  of  Subacetate  of 

Lead.) 

Solution  of  subacetate  of  lead,  forty  parts 40 

Cotton-seed  oil,  sixty  parts 60 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Saponin,  U.  S.  P.     {Soap  Liniment.) 

Soap,  in  shavings,  ten  parts 10 

Camphor,  five  parts 5 

Oil  of  rosemary,  one  part 1 

Alcohol,  seventy  parts 70 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 


I 
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Diifcst  tlu'  soap  ill  It  parts  of  wator  until  it  is  dissolved;  dissolve 
the  camphor  ami  oil  in  the  alcohol;  mix  the  solutions,  and  filter  throiij^h 
paper,  adding  enough  water  through  the  filter  to  make  tlie  liniment 
weigh  100  j)arts. 

Linimcntum   Sinapis   Compositum,  U.  S.  1*.      (Compound  Liniment  of 

Mustard.) 

Volatile  oil  of  mustard,  three  parts      .        .         .         .         .         .  3 

Extract  of  mezereum,  two  parts   .        .        .         .         .        .        .  2 

Camphor,  six  i)ar(s 6 

Castor  oil,  fifteen  parts 15 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  extract  of  mezereum  and  the  camphor  in  70  parts  of 
alcohol ;  then  add  the  oil  of  mustard  and  the  castor  oil,  and  finally 
enough  alcohol  to  make  the  product  weigh  100  parts. 

Linimentum  Terebinthincc,  U.  S.  P.     (Turpentine  Liniment.) 

Resin  cerate,  sixty-five  parts C5 

Oil  of  turpentine,  thirty-live  parts 35 

Add  the  oil  to  the  cerate  previously  melted,  and  mix  them  thor- 
oughly. 

UxoFFiciNAL  Liniments. 

Linimentum  Ammonice  Camphoratum. 

Take  of  Camphor  liniment  .  ....        2  parts. 

Water  of  ammonia 1  part.  ^^^ 

Mix.  ^^ 

An  improvement  on  volatile  liniment,  having  the  additional  advan- 
tage of  camphor. 

Liniment  prescribed  in  Catarrhal  Croup. 

Take  of  Camphor   .        . .^ij,  gij. 

Oil  of  turpentine '  .        .     f5J. 

Make  a  solution. 

Liniment  of  Tannin. 

Take  of  Tannic  acid      .  ,\j. 

Glycerin    ..........     fgj. 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nip])les  and  engorgements  of 
the  neck  of  the  uterus;  it  may  be  diluted  with  water  at  pleasure. 

Linimentum  Plumbi  Subacefatis. 

Take  of  SoUition  of  subacetate  of  lead, 

Glycerin,  of  each f^. 

Mix. 


UNOFFICINAL    LINIMENTS. 
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This  is  designed  to  enable  the  physician  to  apply  subacetate  of  lead 
iu  a  concentrated  form,  and  to  facilitate  its  dilution  with  neutral  liquids 
without  ita  becoming  so  I'eadily  decomposed. 

Zdnimentum  Hyperici.     {Red  Oil.) 


Take  of  Flower  of  hypericum  (fresh)  . 
Olive  oil 


A  convenient  quantity. 
Sufficient  to  cover  it. 


Macerate  in  the  sun  for  14  days,  express  and  strain. 
A  well-known  and  popular  application  to  recent  bruises  and  sprains. 
The  flowers  of  hypericum  (St.  John's  wort)  are  also  used  internally 
in  the  form  of  tincture  and  infusion. 


Take  of  Almonds,  blanched     . 

Vl^lJjJ 

ZA^tj    J-J-Ct/ZtlAC 

,     Ol/^^, 

-  11 

Kose-water 

■     f.fviij. 

White  wax . 

•     Sj- 

Almond  oil 

•    S'j- 

White  Castile  soap 

•      .   SJ. 

Honey 

.       .    5ij. 

Cologne 

•       •    fSJ. 

Oil  of  bitter  almond   . 

.       gtt.  IV 

Oil  of  rose  geranium  . 

.      gtt.  V. 

Glycerin 

.     fSss. 

Blanch  the  almonds  and  beat  to  a  paste,  adding  the  rose-water ;  heat 
this  to  about  212°,  and  incorporate  with  the  white  wax,  almond  oil,  and 
-soap,  melted  together ;  then  add  the  other  ingredients. 

Directions. — After  washing  the  hands  with  warm  water  and  Castile 
or  palm  soap,  apply  the  milk  of  roses,  rubbing  it  thoroughly  in,  then 
wipe  the  hands  with  a  dry  towel. 

Arnica  Liniment.     {Glycerole  of  Arnica.) 

Take  of  Arnica  flowers,  bruised 4  ounces. 

Glycerin .     '    i        .1  pound. 

Digest  at  a  moderate  temperature  on  a  water-bath,  express  and 
strain. 

Linimentum  Sulphuris. 

Take  of  Sulphur,  praecip., 
Almond  oil, 
Lime-water. 

Triturate  the  sulphur  with  the  oil,  and  add  lime-water  in  slight  ex- 
cels ;  shake  it  thoroughly  together,  and  dispense  in  a  wide-mouth  vial. 
This  is  designed  as  an  improvement  on  sulphur  ointment. 


Glycenn  Lotion. 

Take  of  Rose-water 

Quince  seed 

Macerate,  strain,  and  add — 

Glycerin .         .     1  ft 


1  pint. 

2  drachms. 
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This  is  an  elegant  application  to  diapped  hands,  and  may  do  very 
well  tor  a  hair  <^lressiug.  Orange-flower  water  or  other  aciueoiis  perfume 
may  be  substituted  for  rose-water. 


Liniment  of  Iodide  of  Potassium. 


Take  ol'  Loiinuon  soup  . 
Alcohol    . 
lotliile  of  potassium 
Water 
Oil  of  garden  lavender 


3.),  5vj. 

tovnjss. 

31.SS. 

f,5iss. 

3ss. 


Dissolve  the  soap  in  the  alcohol  by  means  of  a  gentle  heat,  and  filter 
if  it  is  not  perfectly  trans})arent ;  then  add  the  oil  of  lavender  and  the 
iodide  of  potassium  dissolved  in  the  water,  mix,  and  bottle  while  warm. 

The  strength  of  this  liniment  is  about  1  drachm  to  the  ounce. 

Gelatinized  Chloroform. 

Take  of  Chloroform, 

White  of  egg,  each fSvj- 

Put  them  into  a  wide-mouth  two-ounce  vial,  shake  it,  and  allow  it  to 
stand  for  3  hours. 

This  is  applied  as  a  local  auEesthetic  with  remarkable  success. 


CHAPTER    X. 

SPECIES,  POWDERS,  AND  TEITURATIONS. 

SPECIES  are  mixtures  of  vegetable  substances,  cut  or  bruised,  and 
designed  for  use  in  the  preparation  of  extemporaneous  infusions ; 
and  are  favorite  remedies  with  the  Germans.  After  the  articles  have 
been  concisfHl  tlie  little  dust  which  results  is  separated  by  sifting.  One 
of  the  most  elegant  of  these,  which  has  acquired  considerable  reputation 
;is  a  substitute  for  many  of  the  ordinary  combinations  containing  senna, 
is  the  followiniT : — 


■ft 


Species  Laxantes  St.  Germain,  Ph.  Gr. 

Take  of  Senna,  previously  digested  in  alcohol  and  dried  4  ounces. 

Elder  (lowers       '.         .         .         .         ,         .         .  l.>^      " 
Fennel  seeds. 

Aniseed,  of  each 10  drachms. 

Cream  of  tartar 6         " 

Mix,  and  divide  into  papei's  containing  5  drachms. 

Directioihs. — Infuse  the  contents  of  one  jwckage  in  half  a  pint  of 
Ijoiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  witli  strong  alcohol  dcjirives  it  of  odorous 
])rinciples  without  materially  impairing  its  cathartic  properties. 


POWDERS, 
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SjKcies  Pectorales,  Ph.  Gr.     (Fcdoral  Tea.)     (Species  ad  Infusum 

Pedorales.)     [Brustthee.) 

Take  of  Marshniallow  root,  cut,  eight  parts  .....     8 
Peeled  liquorice-root,  cut,  three  parts       ....     3 

Florentine  orris,  cut,  one  part .1 

Colt's-foot,  cut,  four  parts .         .         .         . '       .         .         .4 

Common  mullein  flowers,  cut. 

Star  anise,  bruised,  each,  two  parts 2 

Mix  them. 

Species  Pectorales  cum  Fructibus.     {Pectoral  Tea  with  Fruits.) 
{Brustthee  mit  Frilchten.) 

Take  of  Pectoral  tea,  sixteen  parts 

St.  John's  bread,  cut,  six  parts         .... 

Pearl  barlej',  four  parts 

Figs,  cut,  three  parts 


16 
6 
4 
3 


Mix  them. 


Take  of  Gentian 
Rhubarb 
Ginger 


GerharcVs  Tonic  Tea. 


Bruise  them  thoroughly,  mix  them,  aud  add- 
Bicarbonate  of  soda 


^  troyounce. 

1  drachm. 

2  drachms. 


1  drachm. 


Directions. — Infuse  iu  a  pint  of  boiling  water,  and  give  a  wine- 
glassful  3  times  a  day. 


Anthelmintic  Species. —  Tf  orm  Tea. 


Take  of  Spigelia 
Manna 
Senna 
Fennel 


J  troyounce. 

i  " 

•T 

2  drachms, 
1  drachm. 


Contuse  the  spigelia,  and  mix  it  with  the  other  ingredients. 

Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  child  two 
years  old  or  upward  half  a  teacupful,  warm,  morning,  noon,  aud  night, 
before  eating. 

POAVDEES. 

PoAvdere,  as  a  class  of  remedies,  possess  the  advantage,  when  skilfully 
prepared,  of  uniting  all  the  proximate  principles  of  the  plant,  in  their 
natural  condition,  and  may  be  administered  without  the  intervention  of 
any  menstruum.  They  may  be  used  in  bulk,  taken  into  the  mouth 
with  water  or  some  viscid  liquid ;  or  may  be  made  into  pills ;  or  sus- 
pended iu  li(j[uids  in  the  form  of  mixtures. 

The  disadvantages  attendant  upon  their  use  are  these :  They  are 
frequently  too  bulky  for  convenience,  the  dose  being  so  large  as  to  be 
repulsive  to  the  patient,  vegetable  powders  generally  containing  a  con- 
siderable portion  of  inert  ligneous  matter ;  many  of  them  are  liable  to 
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iindrrjxo  ;in  untUvorahle  iluuii^c  by  cxjKisure  t<»  tho  influoiu-e  of  the 
atiuosplu'iv,  ospocially  when  it  is  ciiarii'i'*!  with  moisture,  and  thoy  are 
lial)k'  to  1)0  injured  liy  lii^ht.  Vefjjetable  powdei-s  are  also  subject  to 
achiltcnition,  tlie  detection  ot"  which  is  diflicuU. 

K.\ce|(t  in  the  few  cast's,  such  as  opium  and  cinchona  baik,  where  wo 
may  isolate  the  active  principle,  and  ascertain  the  j)r(>j)orti()n  contained 
in  a  ^iven  siunplc,  it  is  ditlicult  to  judj^e  with  certainty  of  the  quality 
of  a  powderi^l  druijj;  the  best  safeguard  of  the  physician  a^rainst  fraud 
or  the  I'tU-cts  ot'<'arclcssncss,  where  the  vej:etal>le  jxiwdcrs  are  concerned, 
is  to  buy  them  of  carcfid  and  coiscientious  druLruists,  who  either  powder 
them  or  exercise  a  strict  supervision  over  the  process  as  conducted  by 
the  drui:;-ii:rindcr. 

The  lineness  of  powdei-s  affects  their  color,  as  is  manifest  in  the  case 
(if  Mhite  saline  sul)stances,  which  becomes  whiter  by  lou*^  trituration. 


"  Ladinatcd  "  Powders. 

Jn  order  to  remler  soft  or  semifluid  preparations,  especially  oleo-resins, 
suitable  for  use  in  the  form  of  powder,  they  are  variously  combinetl  \\ith 
dry  and  bulky  substances,  such  as  ma<5nesia,  sugar,  and,  preferably, 
lactin  (sunar  of  milk).  The  hardness  of  lactin,  and  its  comj)ai-ative 
insolubility  and  inertness,  adapt  it  to  the  very  thorough  division  and 
dilution  of  substances  triturated  with  it.  Some  |>harnuu'ist8  of  the  *^  Eclec- 
tic" school  have  adopted  the  form  of  powdei-s  for  their  so-called 
"  ix^ncentrated  reme<lics,"  which  are  prepared  by  an  alcoholic  menstruum 
from  the  drug,  eva])orated  to  an  olco- resinous  consistence,  and  then 
incorporated  with  a  dry  and  bulky  powder,  ])erha])s,  in  uiost  instances, 
lactin.  The  advantages  claimed  for  this  method  are  that,  while  it  con- 
verts inconvenient  fluid  or  semifluid  prepiu'ations  into  the  eligible  form 
of  powders,  it  has  little  or  no  effect  upon  their  composition  or  properties, 
except  to  increase  their  activity,  by  dividing  and  diffusing  them  in  the 
stomach,  at  the  same  time  diminishing  their  direct  local  effect  upon  that 
organ.  These  lactinated  powders  are,  moreover,  freely  miscible  with 
water,  and  much  more  easily  dispensed  than  the  isolated  remedies  from 
which  prepared.  They  should  be  kept  in  diy  and  well-secured  vials, 
and  this  form  of  preparation  should  be  limited  to  articles  not  deliquescent 
in  their  natun^  and  such  as  are  soluble  in  an  alcoholic  or  ethercid  men- 
stnuun,  so  that  they  may  be  readily  incorporated  with  the  lactin,  without 
dissolving  it,  and  that  the  menstruum  may  rapidly  evaporate  without 
too  much  heat. 

These  lactinateil  ])reparations  are  made  by  incor])oniting  with  the 
concentrated  remwly,  1,  2,  5,  or  10  parts  of  the  dry  pow(U!r,  and  the 
degree  of  this  dilution  should  be  invariably  stated  in  the  label,  together 
with  the  dos<.'.  With  this  precaution,  thev  mav  serve  a  useful  jmrjiosi! 
in  pnictice. 

In  the  chapter  on  Dri/ivt/  (ind  Poicdcring  Di'ugs,  etc.,  some  general 
views  are  given  on  the  ability  of  this  form  of  preparation ;  but  it  yet 
remains  to  point  out  in  a  particular  maimer  the  uses  of  powders  in  ex- 
tenqKn-aneous  prest;ribing. 
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1.   The  kind  of  Substances  Adapted  to  this  Form  of  Prescription. 

a.  Those  medicines  which  are  insoluble :  as  calomel,  phosphate  of  lime, 

subnitrate  of  bismuth,  subcarbonate  of  iron,  magnesia,  etc. 

b.  Drugs  possessing,  in  the  natural  condition,  peculiar  properties,  differing 

from  those  which  are  artificially  i)repared  from  them  :  as  cinchona, 
colomba,  etc. 

c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter  prop- 

ei-ties  than  in  their  undissolved,  finely-powdered  condition  :  as 
sulphate  of  quinine,  kino,  catechu,  etc.  They  are,  for  the  most 
part,  best  suited  for  making  into  pills. 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically  in- 

compatible. 

e.  The  extracts  and  blue    mass,  when   dry  enough  to  be  reduced  to 

powder. 

2.   The  kind  of  Substances  Unsuited  to  this  Form. 

a.  Deliquescent  substances :   as  carb.  potass.,  unless  with  special  j)re- 

cautions. 

b.  Substances  containing  a  large  amount  of  water  of  crystallization 

(unless  dried) :  as  carbonate  of  sodium. 

c.  Substances,  the  active  principles  of  which  are  very  volatile :  as  vale- 

rian and  asafoetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division :   as  camphor 

and  guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although  the 

former,  and  some  of  the  latter,  are  very  convenient  in  the  form  of 
powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
draught,  always  directing  the  bottle  to  be  shaken  before  pouring  oat 
the  dose ;  or  in  pill,  if  their  dose  is  small.  They  are  usually  prescribed 
in  papers  (chartulas),  each  containing  a  dose,  or  in  a  single  large  package, 
the  dose  being  indicated  in  the  directions  by  some  familiar  standard  of 
measurement. 

Soluble  substances,  prescribed  in  powder,  may  be  directed  to  be  dis- 
solved in  water,  and  the  solution  taken  in  appropriate  doses,  so  as  to 
save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more  portable 
form,  as  in  travelling.  This,  however,  is  apt  to  lead  to  mistakes  unless 
accompanied  by  very  specific  directions.  Seidlitz,  soda,  and  citric  fever 
powders  are  elegant  forms  for  givnng  single  doses  of  solulde  salts. 

When  the  dose  of  an  insolnl^le  powder  is  large,  as  in  the  case  of  mag- 
nesia, or  of  phosphate  of  calcium,  and  it  is  to  be  mixed  by  the  patient 
or  attendant,  it  is  well  to  direct  the  particular  mode  of  suspending  it  in 
water.     The  directions  for  magnesia  are  as  follows : — 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  nmch )  in 
a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon,  the 
required  dose ;  allow  it  gradually  to  mix  with  the  water  and  subside, 
after  which  stir  it  up  and  drink  immediately.  This  will  be  found  more 
satisfactory  than  to  pour  the  water  upon  the  dry  powder  in  the  bottom 
of  the  glass. 
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I'dwdc'i-s  which  arc  viscid  iind  sli^ihtly  sohilde  :uv,  gcncrallv,  uunv 
i\\>i\iX\\H'ii\>\c  than  thi)so  which  arc  not.  Khuliarb  is  mnch  loss  j)lc;usuit 
to  take  in  tine  powder  than  wlicn  chij>|)cd  into  very  small  shavings  or 
grated,  and  snsj)cnded  throngh  a  glass  ot"  water. 

Sonic  viscid  vehicle  seems  (|nite  necessary  to  heavy  powders  like  cal- 
omel, or  merciny  with  chalk,  as  l)y  sinking  to  the  hottom  of  the  spoon 
from  which  administered,  these  are  liable  to  miss  of  being  swallowed. 

^^'ith  medicines  preseribed  in  the  form  of  powdei*s,  there  is  no  occa- 
sion ior  the  nse  of  cxcijiicnts,  as  they  are  n<»t,  strictly  speaking,  incor- 
porated t(»gcthcr.  Where  the  dose  is  small,  however,  an  additional 
snbstancc  may  be  directed  for  the  pui'jwse  of  dilntion,  sueh  as  sngar, 
or  a  mixtnro  of  sngar  and  gnm,  or  liqnoriee,  or  arrowr(X)t  fecula.  In 
Castillon's  p(»wders,  an  antacid  and  astringent,  calcnlated  to  act  jis  a 
remedy  for  the  diseased  condition,  are  coml)ine<l  with  appropriate  mitri- 
ti<»us  ingredients. 

In  Dover's  poNvdcr  we  have  an  instiinee  of  a  diluent  being  made  to 
subserve  an  important  meehanieal  end ;  and  it  is  not  muisnal  for  ])hy- 
sicians  to  combine  sngar  of  milk  with  j)owdcrs  in  prescription  for  a  like 
pnrpose,  directing  long  tritnration  ;  calomel  is  said  Ijy  this  nieims  to 
ac(|nire  iuereased  efficiency  where  a  rapid  and  constitntional  effect  is 
desired.  Although  the  assertions  of  homoeopath ists  in  regiu'd  to  the 
virtues  of  trituration  are  absurd,  yet  it  is  cpiitc  possible  that,  in  a  case 
like  that  of  calomel,  long  attrition  with  a  hard  substance,  in  c(mtact 
with  the  atmosphere,  may  produce  chemical,  lus  well  as  physical,  changes 
of  importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders  (Ypially  with  other  classes  of  remedi(>s  ;  and,  by  reference  to 
the  })rescriptious  appended,  it  will  be  observed  that  they  are  very  com- 
monly added. 

When    dispensing   powders  which    contain  volatile  or  dcrKjucscentj 
ingredients,  if  they  are  directed  to  be  divided   into  doses,  the  papers 
should  be  wrapj)ed  in  tin  foil  or  paraffin  paper,  which  ])reveuts  loss  of 
the  volatile  portion  or  the  absorption  of  moisture.     It)  however,  the! 
j)owder  is  not  to  be  divided,  then  it  should  be  dispensed  in  glass  vials] 
well  sto]>ped.    Sometimes  a  jireseription  directs  several  salts  to  be  mixed 
together,  which,  reacting  together,  give  rise  to  other  sjdts,  and,  holding 
less  water  in  their  composition,  dcli((uesce  and  give  considerable  annoy- 
ance; this  result  can  be  prevented  by  using  equivalent  amounts  of  the] 
sidts  deprived   of   their  water  of  crystallization  ;    by  this  means  thej 
Intention  of  the  prcscriber  is  carried  out,  and  the  annoyance  usually 
att<'ndant  on  these  prescripticms  is  avoided. 

When  active  remedies  are  ])rescril)cd  in  the  form  of  powders,  the! 
diluent  should  be  weighed  first  and  a  small  portion  of  it  thrown  into 
the  mortar  and  triturated  till  cpiite  finely  powdered  ;  this  will  prevent  the! 
active  remedy  from  adhering  to  the  mortar;  then  the  active  ingredient, 
which  should   l)e  well  Juixcd,  and  the  i-emainder  of  the  diluent  added 
and  the  trituration  continued  till  a  ])OM'der  of  projxT  fineness  is  obtained. 

The  accurate  division  of  |>owders  is  facilitated  by  having  a  glass  tile 
rnl<'d  into  sfpiarcs  of  |  of  an  inch  ;  the  ])owder,  being  luiiforndy  dis- 
tributed over  the  surface  of  as  many  s(piares  as  there  are  ]>owders  to  be 
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made,  can  be  readilydivided  with  great  exactness  by  following  the  lines 
ruled,  with  the  spatula,  in  juaking  the  division. 

Medicines  adapted  to  the  form  of  Powder. 

IxsoiXBLE  Mineral  Substances,  Vegetable  Products,  and  some  Soluble 

Substances. 


Insoluble  ;  too  large  Doses  for  Fills. 

In  certain  Combinations,  and  when  Pills  are 

Carljo  ligiii. 

objected  to. 

Magnesia. 

Powd.  pil.  hydi-arg. 

Calcii  jihosph. 

Powd.  hydrarg.  cum  creta. 

Potass,  bitart. 

Powd.  ext.  coloc.  comp. 

Sulphur  sublim. 

Powd.  opium. 

Creta  ppt. 

Powd.  digitalis. 

Ferri  siibcaib. 

Powd.  nux  vom. 

Ferri  pliosph.,  and  others. 

Powd.  kino. 

^'egetable  Powdere :  — 

Powd.  acid,  tannic. 

Powd.  cinchona. 

Powd.  acid,  gallic. 

Powd.  colomba. 

Powd.  acid,  potas.  nit. 

Powd.  gentian. 

OjDium  alkaloids. 

Powd.  rliubarb  (coarse). 

(Jinchona  alkaloids. 

Powd.  jalap. 

Subnit.  bismuth. 

Powd.  cubebs. 

Calomel, 

Powd.  senna. 

and  many  others. 

and  others. 

Diluents  for  Substances  presaged  in  Foi-ni  of  Pmcders. 

Sugar.                                             Aromatic  powder. 

Lactin.                                           Powd.  ext.  liquorice. 

Mannite.                                          Powd.  tragacanth. 

Powd.  acacia.                                Powd.  elm  bark. 

Powd.  cinnamon. 

and  others. 

Nauseating  powders  are  easily  administered  in  wafer  capsules.  The 
sheet-wafer  comes  punched  into  concave  surfaces,  which,  when  moistened 
and  pressed  together  so  as  to  inclose  the  powder,  forms  an  elegant  mode 
of  administering  di.sagreeable  powders.  AVhen  taken  it  is  only  necessary 
to  immer.se  in  water  for  a  second,  when  it  can  be  swallowed  without  any 
inconvenience.  The  ordinary  morphine  bottle  makes  an  excellent  sub- 
stitute for  the  costly  French  machine  for  making  cachets  de  pain.  By 
laying  the  wafer  over  the  mouth,  and  drawing  a  moistened  camel-hair 
pencil  ai'ound  the  rim,  and  then  having  placed  the  powder  in  position 
lay  another  wafer  on  top,  and  by  Cjuickly  pressing  the  two  surfaces 
together  the  wafer  is  sealed. 

Syllabus  of  Poavder.s  of  the  U.  S.  Phaemacopceia. 

Pulvis  antimonialis.     Oxide  of  antimony,  33  parts,  precipitated  phosphate  of  calcium, 

67  parts.     Diaphoretic,  sedative. 
Pulvis  ari>maticiis.     Cinnamon,  ginger.  No.  60  powder,  each,  35  parts,  cardamom  and 

nutmeg,  in  No.  20  powder,  each,  15  parts.     Adjuvant. 
Pulvis  creta»  compositus.     Prepared  chalk,  30  parts,  acacia,  in  fine  powder,  20  parts, 

sugar,  in  tine  powder,  50  parts.     Absorbent,  astringent. 
Pulvis  efiervescens  compositus.     Bicarbonate  of  sodium,  4S0  grs.,  tartrate  of  sodium 

and  potassium,  1440  grs.,  tartaric  acid,  420  grs.,  making  12  powders.     Aperient. 
PulvLs  glycyrrhizae  compositus.     Senna,  18  parts,  glycyrrhiza,  16  parts,  fennel  powder, 

8  parts,  washed  sulphur,  8  parts,  sugar,  in  powder,  50  parts.     Laxative. 
Pulvis  ipecacuanha;  et  opii.     Ipecac,  opium,  each,  in  powder,  10  parts,  sugar  of  milk, 

80  parts.     Diaj)horetic. 

52 
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Pulvis  jalapsE  conipositus.     Julap,  in  No.  GO  powder,  3')  partis  hitartrate  of  potassium, 

60  parts.     Catliartic. 
Pulvis  uiorpliiiue  fouipositus  (Tuily's  powder).     ^lorpliinu'  .sulpli.,  1  part,  caniplior, 

20  parts,  liiiuorice,  in  No.  GO  pt)wder,  l!0  parts,  precij).  carb.  calo.,  20  parts,  alcohol, 

q.  s.     AncKlyne. 
I'ulvis  rlici  compusitus.     llliubarl),  in  No.  60  powder,  2")  parts,  magnesia,  65  parts, 

ginj^r,  in  No.  GO  powder,  10  pai'ts.     Antacid,  aperient. 

WoUKlNt;     FOKMUL^VS    FROM    THE    PhAILM AC'OPtEIA. 

Fulrui  Aniiiiionialin,  U.  S.  P.     {Antimo)iial  Powder.     Jamc^'  Powder.) 

Oxide  of  antimony,  Ihirty-tluce  ])artij 33 

Precipitated  phosphate  of  calcium,  sixty-seven  parta      .         .  67 

To  make  one  hundred  parts 100 

Mix  tlu'iu  iutiinatoly. 

Pu(ci.s  Aromidicm,  U.  S.  P.     (Aromatic  Powder.) 

Cinnamon,  in  Xo.  00  powder,  thirty-live  parts     ....  35 

Ginger,  in  No.  GO  powder,  ihirty-livo  parts 35 

Cardamom,  deprived  of  the  capsules  and  crushed,  fifteen  parts  15 

Nutmeg,  in  No.  20  powder,  fifteen  parts 15 


To  make  one  hundred  parts 100 

Rub  the  cardanioiii  ami  uutnieg;  with  a  portion  of  tlie  cinnamon,  until 
reduced  to  a  tine  powder ;  then  add  the  remainder  of  the  cinnamon  and 
the  ginger,  and  ml)  tlicin  together  until  they  are  thoroughly  mixed. 

Pulvis  Cretce  Coinpositus,  U.  S.  P. 

Prepared  chalk,  thirty  parts 30 

Acacia,  in  fine  powder,  twenty  parts 20 

Sugar,  in  fine  powder,  fifty  parts 50 


To  make  one  hundred  parts 100 

Mix  intimately. 

Palc'is  (.'rctce  Aromaticiis,  Ph.  Br. 

Take  of  Ciimamon  bark,  in  powder 4  oz. 

Nutmeg,  in  powder, 

Sallron,  in  powder,  each 3    " 

Cloves,  in  powder    .         .         .         .         .         .         .  IJ  " 

Cardamom  seeds,  in  powder 1    " 

llefi ned  sugar,  in  powder 25    " 

I'repared  chalk 11    " 

Mix  them  thoroun-hly,  pas^^?  the  powder  through  a  fine  sieve,  and  finally 
rub  it  ligiitly  in  a  mortar.      Keep  it  in  a  stop|t('i-('d  bottle. 

This  preparation  i.s  extensively  used  in  h^nghind  and  also  prescribed 
(KXiLsionally  by  American  j)hysicians.  The  addition  of  the  aromatics 
render  it  a  ])lea.s;mt  and  ellective  remedy  in  diarrhoea.  The  do.se  is  front 
30  to  60  grains.  It  is  frequently  combined  with  ()j)ium  in  the  proj)or- 
tion  of  1  grain  of  opium  to  .39  of  this  powder,  and  tiicn  constitutes  the 
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pulvis  cretee  aromaticus  cum  opii  of  the  British  Pharmacopoeia.     The 
dose  of  this  preparation  being  from  10  to  20  graina. 

Pulvis  Effervescens  Compositus,  U.  S.  P.     {Compound  Effervescing 

Powder.) 

(Pidveres  Effervescerdes  Aperieydes,  Pharm.,  1870.     Scidlifz  Powder.) 

Grains.    Grammes. 
Bicarbonate  of  sodium,  in  fine  powder,  four  hundred 

and  eiglity  grains 480     31.00 

Tartrate  of  potassium  and  sodium,  in  fine  powder, 

fourteen  Imndred  and  forty  grains   ....         1440    93.00 
Tartaric  acid,  in  fine  powder,  four  liundred  and  twenty 

grains 420    27.00 

Mix  the  bicarbonate  of  sodium  intimately  with  the  tartrate  of  potas- 
sium and  sodium,  divide  the  mixture  into  1 2  equal  parts,  and  wrap  each 
part  in  a  separate  paper  of  some  pronounced  color,  as  blue. 

Then  divide  the  tartaric  acid  into  the  same  number  (12)  of  equal  parts, 
and  wrap  each  part  in  a  separate  paper  of  a  color  distinctly  different 
from  that  used  for  wrapping  the  mixture,  as  white.  Keep  the  powders 
in  well-closed  vessels. 

Pulvis  GlycyrrkizcB  Compositus,  U.  S.  P.     {Compound  Powder  of 

Glycyrrhiza.) 


Senna,  in  No.  60  powder,  eighteen  parts  . 
Glycyrrhiza,  in  No.  60  powder,  sixteen  parts 
Fennel,  in  No.  00  powder,  eight  parts 
Washed  sulphur,  eight  parts 
Sugar,  in  fine  powder,  fifty  parts 


18 

16 

8 

8 

50 


To  make  one  hundred  parts 100 

Rub  them  together  until  they  are  thoroughly  mixed. 

This  preparation,  adopted  from  the  German  Pharmacopma,  has  grown 
into  favor  within  the  past  few  years  as  a  very  mild  and  efficient  aperient. 
Care  should  be  taken  to  have  the  senna  and  fennel  well  powdered. 

It  is  given  in  doses  of  1  or  2  teasjjoonfuls  in  water. 

Pulvis  IpecaeuanhcB  et  Opii,  U.  S.  P.     (Pouxler  of  Ipecac  and  Opium) 
{Pulvis  fyecacuanhcB  Com2)ositum,  Pharm.,  1870.     Dover's  Poivdei'.) 

Ipecac,  in  No.  60  powder,  ten  parts 10 

Powdered  opium,  ten  parts 10 

Sugar  of  milk,  in  No.  30  powder,  eighty  parts  ...  80 

To  make  one  hundred  parts 100 

Rub  them  together  into  a  very  fine  powder. 

This  preparation  has  its  old  name  restored  to  it.  It  will  be  observed 
that  the  old  diluent  has  been  disused,  and  sugar  of  milk  introduced  ia 
its  place,  a  change  that  is  .scarcely  desirable,  as  the  lactin  is  not  nearly 
as  hard  as  potassic  sulphate,  and  consequently  not  so  likely  to  effect  as 
perfect  a  division  of  the  remedial  ingredients. 


620  SPECIES,    POWDERS,    AND    TRITURATIONS. 

Piilci.s  Jalapiv  Compo.^ilnx,  U.  S.  P.     (Comjjound  Powder  of  Jnlap.) 

Jal;iii,  in  No.  00  powder,  thirty -five  |)nrt^ 35 

BihutraLe  of  potassium,  in  line  i)o\vder,  sixty-five  parts       .         .     05 

To  make  one  luuuheil  i)arts 100 

Rub  them  together  until  they  are  thorouglily  mixed. 

Pulvis  Morphiiice  ComposUun,  U.  S.  P.     {Compound  Powder  of 
3Iorp/tine.)     [Tally s  Powder.) 

Sulphate  of  morphine,  one  part 1 

Camphor,  twonty  parts 20 

Glycyrrhiza,  in  No.  GO  powder,  twenty  parta         .         .         ,         .20 
Precipitated  carbonate  of  calcium,  twenty  parts  .  .20 

Alcohol A  sufficient  quantity. 

Rub  the  camphor  with  a  little  alcohol,  and  afterward  with  the  glycyr- 
rhiza and  })n'cij)itatod  carbonate  of  calcium  until  a  uniform  powder  is 
produced.  Then  rub  the  sulphate  of  morphine  Avith  this  powder,  grad- 
ually added,  initil  the  whole  is  thoroughly  mixed. 

Pulvis  Rhei  Compos'dus,  U.  S.  P.     {Compound  Powder  of  Rhubarb.) 

Rhubarb,  in  No,  00  powder,  twenty-five  parts        .        .        .        .25 

Magnesia,  sixty-five  parts        ........     05 

Ginger,  in  No.  GO  powder,  ten  parts 10 

To  make  one  hundred  parts 100 

Rub  them  together  until  they  are  thoroughly  mixed. 

Unofficinal  Powders. 

Powders  of  Iron  and  Quinine. 

Take  of  Subcarbonate  of  iron 3j. 

Sulpliate  of  quinine   .         .         .         .         .         .        .     gr.  vi. 

Aromatic  powder gr.  xij. 

Triturate  together  and  distribute  into  12  powders.  Dose,  1  powder 
3  times  a  day  before  meals. 

The  proportion  of  quinine  should  be  increased  when  it  is  to  be  em- 
ployed in  convalescence  from  intermittents. 

Anti-Intetmittent  Powders. 

Take  of  Powdered  cinchona .^. 

Powdered  serpentaria 3ij- 

Sulphate  of  quinine gr.  viij. 

]\ri.x  and  divide  ijito  8  pa]KM*s ;  one  every  hour,  commencing  8  hours 
before  the  e.xjjcctcd  paroxysms.  The  sul})hate  of  (juinine  may  be  omitted, 
but  is  useful  M'hen  the  bark  is  not  of  the  finest  quality.  The  serjientaria 
may  be  rcjilaced  l)y  more  ])owerful  stinnilants,  as  cloves,  or  capsicum,  or 
oil  of  black  pej)per.  To  obviate  costiveiicss,  a  saline  cathartic  may  be 
iidded. 
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Powders  Used  in  Obstinate  Diam^lioea. 

Each  Powder. 

Take  of  Alum 3ij  20  grains. 

Kino 3ss  5       " 

Mix  and  reduce  to  a  veiy  fine  powder,  and  distribute  this  into  6 
papei-s.     Dose,  one  every  2  or  3  hours. 

Alum  and  kino  are  incompatible  in  liquid  form,  and  hence,  when 
associated  together,  sliould  always  be  prescribed  in  jiowder.  The  dose 
is  too  large  for  the  pilular  form. 

Astringent  and  Sedative  Powders. 

Take  of  Tannic  acid 

Acetate  of  morphine   . 

Sugar     

Oil  of  caraway      .... 

Triturate  together,  and  distribute  into  10  papers.  Dose,  one  every 
3  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphine  salt,  or  by 
the  substitution  of  sufficient  syrup  for  the  sugar,  the  whole  may  be  made 
into  the  pilular  form. 


Each  Powder 

9j 

2  grains. 

gr-j 

Tij  grain. 

gr.  X 

1 

^j 

trace. 

Chalk  Powders. 

Each  Powder. 

Take  of  Prepared  chalk    .... 
Gum-arabic  in  powder, 

Sugar,  each 

Cinnamon,  in  powder . 

.     3ij 

■    gr.  X 

15  grains. 

7*      " 

Triturate  together  into  a  uniform  powder,  and  divide  into  8  doses. 

Chalk  mixture  spoils  by  keeping  in  hot  weather,  and  is,  moreover, 
much  more  bulky  than  an  equal  quantity  of  the  ingredients  in  the 
above  form,  which  is  especially  convenient  for  travellers.  Opium,  kino, 
or  other  remedies  adapted  to  increase  or  modify  its  action,  may  be  added 
in  powder.  One  of  the  very  best  additions  for  a  common  form  of 
diarrhoea  is  that  of  poAvdered  blue  mass,  of  which  gr.  xvi  to  5ss  may 
be  added  to  the  above. 

Antacid  Poivder  with  Opium  and  Blue  Mass. 

Each  Powder. 
Take  of  Precipitated  carbonate  of  calcium     .     3j  6  grains. 

Tincture  of  opium        .         .         .         .     f 3j  6  minims. 

Pulv.  pil.  hydrarg gr.  x  1  grain. 

Triturate  in  a  mortar,  and  expose  till  it  is  diy,  then  divide  into  10 
powders.     Dose,  one  every  3  hours  until  the  symptoms  are  checked. 

Poicders  for  the  Diarrhoea  of  Infants. 

Take  of  Acetate  of  lead    .... 

Opium 

Camphor 

Sugar     ...... 


Each  Powder 

gr. 

ij* 

i  grain. 

gr- 

ss 

^\ 

ii 

gr. 

.i 

^ 

II 

gr. 

"j 

i 

it 
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Tritiirati'  mid  divide  into  12  ])n]i('is.  Dose,  oiio  every  2  or  3  lionrs. 
For  adults,  the  whole  cjiiantity  prescribed  may  he  taken  at  one  dose. 

The  ehild  shoukl  ho  kept  ([uiet,  and  led  upon  arrowroot,  flour  boiled 
iu  milk,  or  a  mixture  of  barley-water  aud  cream. 

FalvLs  Aloes  ct  Chncllce. 

Take  of  Purified  aloes,  in  powder,  twelve  parts    .         .         .         .12 
Powdered  canelhe,  three  part.s 3 

Mix  thoroughly.  This  is  the  Avell-knowii  hiera-piera,  and  although 
tlisniissed  from  the  Phannncajxria,  its  frequent  use  entitles  it  to  a  place 
liere.  It  is  generally  mixed  iu  some  kind  of  spirit,  more  frequently  gin, 
aud  is  given  as  a  stomaehict  laxative,  and,  poi)ularly,  as  au  emmenagogue. 

Powder  for  Chronic  Indigestion  and  Gastric  Irritability. 

Take  of  Bismuth!  suhnitratis 5j- 

Pulveris  rhei, 

Pulveris  aroniatici,  of  each 3s8. 

Mix  and  divide  m  chart  vi.     Signa,  take  one  before  meals. 

Dr.  Otto's  Antispasmodic  Powders. 

Take  of  Black  mustard  seed, 
Powdered  sage, 
Powdered  ginger,  equal  parts  by  measure. 

Mix  thoroughly. 

Dose,  iu  epilepsy,  3  teaspoonfuls  for  3  mornings  in  succession ;  dis- 
continue 3,  and  thou  give  as  before.     To  be  mixed  iu  water  or  molasses. 

Arterial  Stimulants. 
Powders  or  Pills  of  Carbonate  of  Ammonia,  etc. 

Take  of  ^Muriate  of  ammonia  (granulated), 

Dried  carbonate  of  sodium,  each Qij. 

Powdered  capsicum 9j. 

Triturate  into  a  uniform  powder,  and  divide  into  10  papers,  which 
should  be  wraj>])ed  in  tin  foil. 

M'hen    moistened,  these   powdei's   react  and  develop  carbonate  of 


i 


ammoiuum 


To  make  into  pills,  add  a  portion  of  firm  and  rather  dry  conserve  of 
roses.     Divide  into  20  pills,  aud  keep  in  a  vial. 

A  solution  of  mastic  in  ether  is  a  good  varnish  for  coating  these  and 
similar  pills ;  they  should  be  as  dry  as  possible  before  using  this  varnish. 

Pidvis  MorphincB  Atterduatus. 

Take  of  Sulphate  of  morphine gr.  i. 

Sugar  of  milk gr.  v. 

Mix. 
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The  sugar  of  railk  should  be  first  put  into  the  mortar  and  broken  into 
pieces  as  small  as  black  mustard  seed,  when  the  morphine  salt  should  be 
added,  and  the  tritm'ation  continued  until  an  impalpable  powder  has 
been  obtained. 

]  grain  is  designed  to  be  an  equivalent  to  1  grain  of  opium ;  it  fur- 
nishes a  convenient  form  for  administering  small  doses  of  morphine  in 
prescriptions. 

"  ExciTO-MOTOR  Stimulants." 

Powders  given  in  Uterine  Hmmorrhages. 

Take  of  Ergot,  freshly  powdered Sj. 

Alum,  in  powder 9j. 

Mix  and  divide  into  6  equal  parts. 

Arterial  Sedatives. 

Take  of  Tartrate  of  antimony  and  potassium    .        .        .        .     gr.  j. 
Nitrate  of  potassium, 
Sugar,  of  each 3ss. 

Rub  into  a  fine  powder,  and  divide  in  12  papers. 

Calomel  and  Jalajp  Poivder. 

Take  of  Hydrargyri  chloridi  mitis gr.  xv. 

Pulveris  jalapse 9j. 

Mix.     To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with  calomel. 

Neutralizing  Povjder. 

Take  of  Bicarbonate  of  sodium, 
Powdered  rhubarb, 
Powdered  mint  (herb),  equal  parts. 

Rub  the  ingredients  to  a  fine  powder,  and  pass  through  a  sieve  60 
meshes  to  the  linear  inch. 

Dose,  a  teaspoonful,  as  an  antacid  in  diarrhoea  and  dyspepsia. 

Triturations. 

The  present  edition  of  our  Pharmacopoeia  directs  a  class  of  prepara- 
tions, called  triturations,  M'hich  are  most  appropriately  considered  in  this 
connection  ;  the  advantage  they  possess  of  enabling  the  disi)enser  to  give 
minute  doses  of  very  active  remedies,  commends  them  to  the  pharmacist 
and  physician.  They  should  be  prepared  with  great  care,  and  preserved 
in  tight  glass  vials,  protected  from  the  light. 

Triturations  are  to  be  prepared  by  the  following  formula : — 

Take  of  the  Substance,  ten  parts 10 

Sugar  of  milk,  in  moderately  fine  powder,  ninety  parts  .     90 

To  make  one  hundred  parts 100 
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Weigh  the  substance  luid  sugar  of  milk  separately ;  then  ])lace  the 
substaiK'e,  previously  retluceil,  if  necessary,  to  a  niotlenitely  fine  ix)\viler, 
into  a  mortar;  add  about  an  equal  bulk  of  sugar  of  milk,  mix  well  by 
means  of  a  spatula,  and  triturate  them  thoroughly  ti»g"tlier.  Add  fresh 
portions  of  the  sugar  of  milk,  from  time  to  time,  until  the  w  hole  is  added, 
and  continue  thi'  trituration  until  the  substance  is  intimately  mixed  witli 
the  sugar  of  milk,  and  finely  comminuted. 

Trituratio  EUitcriniy  U.  S.  P.     {Trituration  of  J'Jlatcrin.) 

Elatcrin,  ten  parts 10 

Sugar  of  milk,  ninety  parts 90 


To  make  one  hundred  parts 100 

Mix  them  thoroughly  by  trituration. 


CHAPTER   XL 

ABSTRACTS  AND  EXTRACTS.— RESINS  AND  RESINOIDS. 

Abstracts. 

THE  sixth  revision  of  the  United  States  Pharmacopma  directs  a 
new  class  of  preparations,  known  as  abstracts,  and  which  will  be 
more  ])ro[)erly  treated  under  the  head  of  extracts  tliau  elsewhere,  as 
they  are  designed  to  take  the  place  of  powdered  extracts.  Especial  c-are 
should  be  observed  by  pharmacists  not  to  confound  the  two  classes,  as 
the  abstracts  arc  prepared  definitely  of  double  the  strength  of  the  drug 
employed,  and  extracts  vary  in  the  case  of  difiercnt  drug-s,  from  double 
to  nearly  ten  times  the  strength  of  the  crude  drug. 

As  the  directions  for  these  preparations  vary  but  in  four  instances, 
it  seems  unnecessary  to  repeat  them  in  connection  with  every  prej)aration. 

The  full  directions  are  apj)ended  to  abstractmn  aconiti,  and  mIicu  any 
variation  is  made  from  this  Ibrnuda  it  is  noticed  in  conncctitm  with  the 
drug  under  the  proper  heading;  all  the  powders  but  two  are  directed  to 
be  of  the  fineness  of  No.  60;  and  but  foiu*  preparations  are  varied  in 
the  menstruum,  tiu'taric  acid  being  used  in  the  cijse  of  aconite,  hydro- 
chloric acid  in  the  case  of  conium,  alcohol,  8  parts,  and  water,  1  part,  in 
cases  of  ignatiic  and  nux  vomica. 

The  pivparatiou  of  this  class  will  require  careful  manipulation  to 
make  preparations  ■worthy  of  confidence.  Every  step  of  the  j)rocess  nmst 
be  peribrmed  with  seilulous  attention  to  the  directions  enjoined,  Ironi 
the  fineness  of  the  i)ow(lei*s,  the  length  of  time  for  macerating,  the 
j)acking  of  the  ])owder,  and  the  rapidity  of  the  percolation;  the  tem- 
perature at  which  the  evajwration  Ls  conducted,  and  the  precaution  of 
covering  with  nmslin  gauze  to  prevent  any  contamination  from  dust 
settling  in  the  extract,  while  evajiorntion  is  in  progress,  are  equally  im- 
portant, and  must  be  caixlull}-  attended  to. 
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The  following  syllabus  exhibits  the  menstrmim,  fineness  of  ponder, 
amount  of  nieustruuni  required  to  moisten  the  drug  before  percolating^ 
the  quantity  of  percolate  reserved,  and  the  dose : — 


<M 

, 

%-.  u* 

o 

if      £ 

Drug. 

Menstruum. 

Dose. 

)^  o 
60 

o  o  '-' 

< 

5^" 

Abs.  aconiti 

Alcohol  and  tartaric 

acid,  2  parts    . 

80 

170 

Gr.  >4  to  J^  =  (gm.  0.016  to  0.032.) 

Abs.  belladonnse  ra- 

dicis . 

60 

Alcohol 

80 

170 

Gr.  M  to  1  =  (gm.  0.016  to  0.065.) 

Abs.  conii    . 

40 

Alcohol  and  diluted 
hydrochloric  acid, 

6  parts 

80 

170 

Gr.  1  to  5  =  (gm.  0.065  to  0.324.) 

Abs.  digitalis     . 

60 

Alcohol 

80 

170 

Gr.  14  to  1  =  (gm.  0.016  to  0.065.) 

Abs.  hyo.scyami. 

60 

Alcohol 

80 

170 

Gr.  1  to  5  =  (gm.  0.065  to  0.324.) 

Abs.  igiiatiae 

60 

Alcohol,  8,  water,  1 

100 

170 

Gr.  y,io2  =  (gm.  0.032  to  0.130.) 

Abs.  jalapa 

40 

Alcohol 

100 

170 

Gr.  1  to  10  =  (gm.  0.065  to  0  65.) 

Abs.  nucis  vomicae 

60 

Alcohol,  8,  water,  1 

100 

170 

Gr.  14  to  2  =  (gm.  0.032  to  0.130.) 

Abs.  podophylli. 

60 

Alcohol 

80 

170 

Gr.  1  to  10  =  (gm.  0.065  to  O.C.5.) 

Abs.  senegai "      . 

60 

Alcohol 

80 

170 

(ir.  1  to  10  =  (gm.  O.Of.5  to  0.65.1 

Abs.  Valerianae 

60 

Alcohol 

80 

170 

Gr.  5  to  20  =  (gm.  0.324  to  1.296.) 

Working  Formulas  for  Abstracts. 
Abstradum  Aconiti  Radicis,  U.  S.  P.     {Abstract  of  Aconite  Root.) 

Aconite  root,  in  No.  60  powder,  two  hundred  parts 

Tartaric  acid,  two  parts ,        . 

Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantitj' 


200 

2 


To  make  one  hundred  parts 


100 


Moisten  the  aconite  with  80  parts  of  alcohol,  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  pack  firmly  in  a  cylindrical  jier- 
colator ;  then  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  licpiid  begins  to  drop  from  the  percolat(jr, 
close  the  lower  orifice,  and  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
alcohol,  until  the  aconite  is  exhausted.  Reserve  the  first  1 70  parts  of 
the  percolate,  evaporate  the  remainder  to  30  parts,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.)  and  mix  with  the  reserved  portion.  Place 
the  mixture  in  an  evaporating  dish,  and,  having  added  50  parts  of  sugar 
of  milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and  set  aside  in  a 
warm  place,  where  the  temperature  will  not  rise  above  50°  C.  (122°  F.), 
until  the  mixture  is  dvy.  Lastly,  having  added  enough  sugar  of  milk 
to  make  the  mixture  weigh  100  parts,  reduce  it  to  a  uniform  fine  powder, 
and  keep  it  in  a  well-stopped  bottle. 

In  this  preparation,  as  well  as  in  the  tincture  of  aconite,  it  will  be 
noticed  that  tartaric  acid  is  directed  to  be  used ;  this  is  to  be  much 
regretted,  as  the  preparation  thus  made  fails  to  represent  the  drug  in  its 
natural  state,  and  the  supposition  that  acid  is  necessary  to  preserve  the 
alkaloid  while  the  tincture  is  being  concentrated  is  certainly  erroneous, 
as  the  constant  and  successful  use  of  the  aconite  preparations  for  years 
abundantly  proves.  When  preparing  the  alkaloids  themselves  the  case 
is  quite  different. 
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Abstrnctvm  /i<//<((hiuuv,  U.S.  1*.     {Abstract  of  Belladonna.) 

Bolladoiiiiii  root,  in  No.  (id  j)uwtler,  two  hiuulied  parts  .         .         'JOO 
Suj^ar  ul'inilk,  recently  dried  and  in  line  powder, 
Aleohol,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 
Proc-ocil  a.s  lor  abstract  of  acouite. 


100 


Abntradum  ( 'onii,  U.  S.  P.     {Abstract  of  Conium.) 

Coniuin  seed,  in  No.  40  powder,  two  hundred  parts 

Diluted  hydrochloric  acid,  six  part-s 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  snihcicnt  quantity 

To  make  one  hundred  parts 


200 
6 


100 


Mix  the  acid  with  80  parts  of  uleohol,  and  proceed  as  in  the  manner 
directed  for  abstract  of  aconite. 


Abstractum  Digitalis,  U.  S.  P.     {Abstract  of  Digitalis.) 

Digitalis,  recently  dried  and  in  No.  60  powder,  two  hundred  parts    200 
Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 


To  make  one  hundred  parts  . 
Proceed  a-s  for  abstract  of  aconite. 


100 


Abstractum  Ilyoscyami,  U.  S.  P.     {Abstract  of  Hyoscyamus.) 

Hyoscyamus,  recently  dried  and  in  No.  60  powder,  two  hundred 

parts 200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 


Abstractum  Jgnafiw,  U.  S.  P.     {Abstract  of  Tgnatia.) 

Ignatia,  in  No.  60  powder,  two  hundred  parts  ....        200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcoliol  and  Avatcr  in  the  projxtrtion  ol  .S  parts  of  alcohol  to  1 
part  of  Avatcr,  and,  havinu;  nioistenecl  the  i;i;natia  with  100  parts  of  the 
menstruum,  pack  in  a  cylindrical  jiercohitor ;  then  add  enouj^h  of  the 
menstruum  to  saturate  the  j)owd('r,  and  leave  a  stratum  above  it,  and 
proceed  in  the  manner  directed  for  abstract  of  acouite. 


f 

A. 
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Abstradum  Jalapce,  U.  S,  P.     [Abstract  of  Jalap.) 

Jalap,  in  No.  40  powder,  two  hundred  parts     ....         200 
Sugar  of  milk,  recently  dried  and  in  line  jjowder, 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts        ......         100 

Moisten  the  jalap  with  100  parts  of  alcohol,  and  pack  in  a  cylindrical 
percolator,  and  proceed  as  for  abstract  of  aconite. 

Abstractum  Nucin  Vomiooe,  U.  S.  P.     [Abstract  of  Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  two  hundred  parts  .        .        200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 

Alcohol, 

Water,  each,  a  sufiicient  quantity 


To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water,  and,  having  moistened  the  nux  vomica  with  100  parts 
of  the  menstruum,  proceed  as  for  abstract  of  aconite. 

Abstractum  PodophyUi,  U.  S.  P.     [Abstract  of  Podophyllum.) 

Podophyllum,  in  No.  60  powder,  two  hundred  parts        .        .        200 
Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstz'act  of  aconite. 

Abstractum  Senega;,  U.  S.  P.     [Abstract  of  Senega.) 

Senega,  in  No.  60  jjowder,  two  hundred  parts  .        .         .        200 

Sugar  of  milk,  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 

Abstractum  ValerianxB,  U.  S.  P.     [Abstract  of  Valerian.) 

Valerian,  in  No.  60  powder,  two  hundred  parts        .        .         .        200 
Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 


To  make  one  hundred  parts '       .         .     100 

Proceed  as  for  abstract  of  aconite. 

EXTRACTA. 

It  is  unfortunate  that  the  preparations  of  this  class  are  so  seldom 
prepared  by  pharmacists,  while  there  are  none  that  need  more  careful 
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atteiitiiiu  to  ilio  cxhaiistidii  of  the  ilnii::,  the  concentration  of  tlic  liquul, 
ami  linal  evaporation  to  secure  an  extract  of  uniform  coiL<i.stenee. 

This  is  the  more  to  be  rej^retted,  as  the  solid  extracts,  as  prepared  by 
dirtereut  manufacturers,  either  from  carelessness  in  selecting  the  crude 
druu:,  or  iinj)ropcr  iiianipidation,  vary  considerably,  and  are  often  less 
reliable  and  active  than  expected.  The  physical  properties  are  the  only- 
guides  we  have  to  the  strength  of  extracts.  The  odor  is  the  surest  indi- 
ciitiou  we  have  of  their  (juality  ;  it  should,  as  nearly  as  possible,  resemble 
that  of  the  undried  plant. 

Extracts  which  are  made  i)y  the  use  of  vacuum  ap])aratus  and  clarified 
are  stronger  than  the  kind  made  by  ordinary  c\:iporation  ;  the  doses 
stated  in  the  books  arc  above  those  usually  prescribed.  Great  iucon- 
venieuee  results  from  a  })hysician's  ordering  too  large  doses  of  clarified 
extracts,  under  a  wiiong  impression  as  to  the  strength  of  the  best  com- 
mercial article. 

The  United  States  is  largely  supplied  with  this  ela.ss  of  extracts  from 
England,  where  the  herbs  from  which  they  are  prepared  appear  to  come 
to  great  perfection. 

Very  many  of  the  solid  extracts  ai*e  directed  to  have  5  per  cent,  of 
glycerin  added  to  them  just  before  their  finishing,  to  prevent  their 
becoming  hard.  AVhen  any  of  these  extracts  are  to  be  used  in  the  state 
of  powder,  the  glycerin  should  evidently  be  omitted. 

This  important  class  of  preparations  has  been  very  materially  changal 
in  the  last  revision  of  our  national  code.  The  inspissated  juices  have 
been  discarded  in  every  case  but  one,  that  of  taraxacum.  This  is  to  be 
regretted,  as  the  substitution  of  alcoholic  extracts  for  the  others  will 
produce  dissatisfaction  with  those  physicians  who  have  become  accus- 
tomed to  the  others,  and  nnlooked  for  results  may  be  anticipated  from 
the  diiferent  strengths  of  the  two  preparations.  The  immense  amount 
imported  and  used,  and  the  fact  that  they  are  officinal  in  the  BrUis/i- 
Pharmacopma,  precludes  their  omission  from  this  treatise. 

The  British  Pharmacopaia  directs  to  heat  the  juice  to  130°,  strain, 
to  ])reserve  the  green  coloring  matter,  then  heat  to  200°  to  coagulate  the 
albumen,  and  filter  again,  evaporate  to  thin  syrupy  consistence,  then  add 
the  greeu  coloring  matter  and  evaporate,  a.ssiduously  stirring,  at  a  tem- 
perature not  exceeding  140"^. 

Mohr^s  Process. — Prof.  F.  Mohr,  starting  from  the  fact  that  the 
activity  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in  both 
alcohol  and  Avater,  ])roposed  a  methcxl  for  ])re])aring  such  extracts,  the 
main  features  of  which  have  been  adopted  by  the  Phdrmacopa'ias  of 
the  different  German  States.  It  is  the  following:  The  fresh  herb  is 
exprcs-^cd,  mixed  with  about  I  of  its  weight  of  water,  again  ex])rcsscd, 
the  liquid  raised  to  near  the  boiling  point,  and  strained  from  the  ]>re- 
cij)itatwl  albumen,  which  has  coagulated  and  thrown  down  the  chloro- 
l)hyll;  it  is  then  (!vai)orated  at  from  120°  to  ].'}0°  F.  to  \  the  weight 
of  the  original  material,  mixed  with  an  ccjual  bulk  of  alcohol  to  separate 
gum  and  mucilage,  strained,  and  with  constant  stirring  evaporated  to 
the  proper  consistence.  This  process  furnishes  very  strong  and  relial)lc 
extracts;  they  are  not  so  variable  as  those  obtained  by  the  insj)issatioa 
of  the  juices,  which  vary  according  to  the  locality  and  the  season.     The 
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•only  principles  here  extracted  are  active,  and  the  dose  is  correspondingly 
small.  None  of  our  manufacturers  have  as  yet  put  this  process  in 
practice,  though  some  of  the  best  German  pharmacists  in  the  United 
States  import  these  excellent  extracts.  It  is,  however,  worthy  of  remark 
that  inferior,  almost  worthless,  extracts  are  manufactured  in  Germany 
for  the  American  market. 

The  following  table  of  the  yield  of  extracts  and  inspissated  juices  is 
compiled  from  Squh'e's  Companion  to  the  British  Pharmacopoeia: 


Leaves. 

Officinal  Name. 

Auth'y. 

Leaves. 

Fresh. 

Dry. 

Ext.  aconite. 

Ph.  Br. 

100  lbs.  =  50  lbs.  juice  =  7  lbs.  extract. 

100  lbs. 

=  16  lbs. 

Ext.  belladonna. 

Ph.  Br. 

100  lbs.  =  56  lbs.  juice  =  4  lbs.  extract. 

100  lbs. 

=  21  lbs. 

Ext.  conii. 

Ext.  conii  alcoholic 

Ph.  Br. 

100  lbs.  =  50  ll)S, juice  =  HI  lbs.  extract. 
100  lbs.  (drv)  21  lbs.  extract. 

100  lbs. 

=  15Hbs. 

Ext.  hyoscyami. 
Ext.  qua-ssia. 
Ext.  arnica. 

Ph.  Br. 

100  lbs.  =  50  lbs.  juice  =  5  lbs.  extract, 
(  48  oz.  (wood)  =  1  oz.  extract.    . 
\  16  oz.  (wood)  =  7  drms.  extract, 
loo  lbs.  (flowers)  =  33  lbs.  juice. 

Ext.  digitalis,  alco. 

U.S.  P. 

100  lb.s.=:27  percent. 

Ext.  colocynth. 

100  lbs.  =  15  to  20  lbs. 

Ext.  gentians. 

U.S.  P. 

100  lbs.  =:  50  per  cent,  extract  bv  decoct. 

Ext.  nucis  vomicae. 

100  lbs.  =7^  lbs.  extract. 

Ext.  stramonium 

100  lbs.  =  3  lbs.  inspissated  juice. 

(leaves). 

Ext.  stramonium 

100  lbs.  =  13|  lbs.  extract. 

(seed). 

Ext.  jalajja. 

1(0  lbs.  =  50  lbs.  extract. 

The  extract  of  arnica  flowers,  it  will  also  be  noticed,  is  no  longer 
officinal,  the  extract  of  the  root  being  substituted.  The  extract  of 
conium  lias  been  substituted  by  extract  of  conium  fruit ;  extract  of  dul- 
«imara  has  been  omitted,  as  also  hellebore,  which,  at  lea.st  in  some  local- 
ities, is  frequently  prescribed  in  emmenagogue  pills;  the  extracts  of 
ignatia,  jalap,  .senega,  and  valerian  have  been  stricken  out,  the  abstract 
of  jalap  being  substituted  in  the  pilulse  catharticse  compositae ;  extract 
of  stramonium  seed  has  been  substituted  for  that  of  the  leaf. 

Extract  of  mezereum  has  been  introduced,  and  enters  into  the  lini- 
mentum  sinapis  compositum. 

Extractum  glycyrrhizse  purum  has  been  introduced,  and  is  directed  to 
bo  used  in  Brown's  mixture. 

Extract  of  ergot  has  been  made  officinal,  while  the  more  efficient  and 
frequently  used  article,  ergotine,  has  not  been  noticed. 
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SYI.LABUS  OF  Officinal  Extracts. 
Class  1. — Mcn.struani,  Alcoliol. 


Name. 


Extractum  aatniti 


Extraotum  cannabis  indiae . 


Extractum  juglandis    . 


Extractum 

Extractiiiii 


mezerei 

pliy.-ustigmatis 


S3 
o 


Ko. 
60 


20 


30 


30 
40 


Amount 
used  to 
Moisten. 

■s  . 

il 

< 

PtirU. 

Parts 

40 

90 

1  part 
acid 

tar- 

taric. 

30 

... 

40 

Method  of  Finishing. 


40 
40 


90 
90 


Macerate  4s  hours,  aud  exhaust,  re- 
serve tlie  first  !M)  pait.s,  and  evaj)- 
oratc  tiie  ninaiiidcr  at  a  tempera- 
ture l)elo\v  12:i°  F.  to  10  parts, 
a(Ul  tlie  reserved  portion  and 
evaporate  to  a  pihdar  consistence 
at  or  below  122°  F.  Weigh  the 
extract  and  incorporate  ')  per  cent, 
glycerin. 

Macerate  4<S  hours,  and  exhaust  bv 
percolation,  <listil  ofTtiie  alcoliol, 
and  evaporate  in  a  porcelain  cap- 
sule to  a  pilular  consistence,  in  a 
water-bath. 

Macerate  48  hours,  exhaust  and  pro- 
ceed as  for  e.xtractum  cannabis  in- 
dicte,  and  incorporate  ">  per  cent, 
of  glycerin. 

Proceed  as  for  extractum  aconiti. 

Macerate  4S  hours,  and  proceed  as 
for  extractum  acuniti. 


REMARKS. 

Tlio  use  of  uk'ohol  ;is  a  menstruum  [)ossesses  some  advantages  in  thd 
prejxiration  of  extracts  over  the  ius})issation  of  the  juices  of  the  frea 
plants,  as  obtained  by  expression.  The  albuminous  matter  not  beii 
soluble  in  alcohol  is  not  present  in  the  solution,  and  after  evaporatioiT 
the  active  ])rincij)les  constitute  a  much  lartrcr  proi)ortion  of  the  rcsultiii<:!^ 
extract,  hence  the  dose  is  smaller  than  that  of  an  extract  m;ulc  with 
water.  They  are  easily  prepared.  They  are  best  adtipted  for  incor- 
poration with  ointments  and  plasters,  from  their  containing;  less  inert 
insoluble  matter,  also  for  reducin<j;  to  a  drv  and  ixdvcrnlcnt  condition, 
wher(!  this  is  necessary,  as  for  prescriptions  in  the  form  of  powders. 

Alcoholic  <'xtract  of  aconite  root  has  been  made  oHicinal  in  place  of 
the  extract  of  the  leaves,  and  Ls  trertainly  a  strontror  preparation,  thouLdi 
we  cannot  approve  of  the  introduction  of  tartaric  acid,  which  Avonid 
only  serve  as  an  acid  irritant  where  it  is  used  in  external  j)rc])arations. 

'i'here  arc  few  cxtra<'ts  more  variable  in  therapeutic  action  than  ex- 
tract of  cannabis  intlica.  The  best  that  enters  the  market  is  imported 
from  En<:;laiid.  The  tests  most  relied  upon  for  its  ])iu'ity  are  its  sohi- 
bilitv  in  alcohol,  ether,  chloroform,  ben/ine.  and  oil  of  tin'j)cntiiie. 
j)eculiar  odor  when  iiKHlcratcly  heated,  indiHei'cnce  to  alkalies,  and  tlie 
behavior  towards  UNO,  (sj).  gr.  1.38)  by  which  an  orange-red  rt«inoi<i 
substance  like  gamboge  is  prwluced. 

KxfriiH  of  ('(Ditifihis  is  one  of  the  most  usefid  of  the  cla.ss  of  narcotic 
remedies;,  but  for  its  great  uncertaijitv  of  operation.  Some  specimens 
pr(Hluce  the  most  j)ow('rl"iil  and  even  alarming  symptons  in  doses  of  a 
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single  grain  or  even  les.s,  wliilo  others  require  5  or  even  10  grains  to 
produce  i^s  cliaracteristic  results.  Its  jjcculiarities  as  a  remedy  consist 
in  its  producing  none  of  those  depressing  effects  generally  characteristic 
of  narcotics ;  it  does  not  affect  the  pulse  or  the  appetite,  nor  is  it  apt  to 
cau.se  sleep  except  by  allaying  nervous  symptoms.  It  is  equally  api)li- 
cable  to  acute  inflammatory  and  to  typhoid  affections. 

Extract  of  juc/fandis  has  been  f(jrmerly  made  with  an  aqueous  men- 
struum. The  present  edition  of  the  U.  S.  P.  changes  it  to  an  alcoholic 
men.struum. 

Extractum  physoMtirjmatis  is  one  of  the  most  powerful  and  c(mccntrated 
remedies  we  have  if  properly  prepared ;  but  very  little  of  the  article 
ased  is  made  according  to  the  officinal  formula;  the  manufacturers 
usually  steam  the  calabar,  getting  all  that  water  will  extract  in  addition 
to  the  alcoholic  extract,  by  which  means  the  yield  is  very  largely  in- 
creased.    By  the  officinal  process  the  yield  is  from  5  to  10  per  cent. 

Class  2. 


Name. 


Extractum  cinchonae 


Extractum  podophylli 


Extractum  rhei 


Extractum  ergotie 


Extractum  nucia  vomicae 


Extractum  iridis , 


"1 

O  o 

o 

Amount 

used  to 

Moisten. 

Parts 

A'o. 

Parts. 

60 

35 

■  •  . 

60 

30 

30 

40 

100 

60 

100 

60 

40 

Method  of  Finishing. 


Menstruum,  AkoholS  parts,  Water  1  part. 

Macerate  48  hours,  exhaust,  using 
400  part.sofmenstrinini, and  forcing 
through  with  diluted  alcohol ;  dis- 
til oft'  the  alcohol,  evaporate  in  a 
water-bath  to  pilular  consistence, 
and  incorporate  5  per  cent,  of  glyc- 
erin. 

Macerate  48  hours,  and  percolate 
500  parts,  distil  off  the  alcohol, 
and  evaporate  by  water-hath  to  a 
pilular  consistence. 

Percolate  to  exhaustion,  reserving 
the  first  100  parts  which  should 
be  spontaneously  evaporated  to  50 
parts;  evaporate  the  remainder  by 
water-bath  to  the  consistence  of  a 
syrup,  mix  this  with  the  reserved 
portion,  and  eva])orate  to  a  pilular 
consistence. 

Evaporate  500  parts  of  the  fluid  ex- 
tract at  a  temperature  not  exceed- 
ing 122°  F.  to  100  parts. 

Menstruum,  Alcohol 8 parts.  Water  ]  part, 

Macerate  48  hours,  exhaust  and  dis- 
til off"  the  alcohol,  transfer  to  a 
j)orcelain  capsule,  and  evaporate 
to  a  pilular  consistence. 

Percolate  the  powder,  fir.st  with  a 
menstruum  of  225  parts  alcohol 
and  75  j)ar(s  water,  and  then  with 
diluted  alcoliol  until  exhausted ; 
evaporate  it  to  a  pilular  consist- 
ence. 
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i{KMai;ks. 

Extract  of  ciuclionn  is  selcL^iu  used  in  practice  in  this  country.  This 
I'xtract  ol"  cinchona  must  not  be  confounded  with  the  article  calknl 
WetheriU's  Extract,  treated  of  ainouu;  the  unoflicinal  extracts. 

Kxlract  of  po<loj>hi/(lam  is  less  used  than  it  deserves,  bcinji!;  equal  to 
extratrt  of  jahip  in  its  cathartic  effect  in  half  the  dose.  Podophyllin  is 
a  more  concentrated  and,  for  many  uses,  a  more  convenient  pre])aration, 
l)Ut  it  is  not  so  ]K'rf(>ct  a  representative  of  the  rottt  as  this  extract.  In 
the  oj)inion  of  Dr.  A\'ood  this  extract  might  be  substituted  f(jr  extract 
of  jalap  in  all  eases. 

Extract  of  rhubarb  is  rarely  employed  by  practitioners  in  the  United 
States,  thouirh  it  ottei>^  facilities  for  usin<r  this  valuable  tonic  cathartic  in 
largi'r  doses  in  the  form  of  pill  than  the  powdered  root  itself. 

Extract  of  mix  vomica  is  a  powerful  remedy,  which  is  extensively 
used.  The  Pharmacopeia  has  altered  the  old  menstruum  of  alcohol  to 
a  mixture  of  alcohol  S  parts,  water  1  part,  by  which  the  active  princi- 
ples of  the  seed  are  fully  extracted,  Icavina;  most  of  that  oily  ingredient 
which  was  so  troublesome  to  combine.  The  yield  is  from  6  to  10  per 
cent. 

It  is  usually  j)rescribed  along  with  other  bitter  tonics.  It  should  be 
remembered  that  it  contains  strychnine  and  brucine,  two  vegetable  alka- 
loids, and  that  they  are  cumulative  in  their  eifects,  and  liable  to  produce 
tetanic  symptoms,  on  the  least  appearance  of  which  the  use  of  the 
remedy  should  be  arrested.  The  commercial  extract  is  often  given  in 
1-grain  doses,  but  it  is  frequently  much  belo^v  standard  strength. 

Extract  of  ergot  is  a  new  officinal,  and  will  take  the  place  of  ergotine 
in  emmenagogue  pills  and  sup})ositories. 

Extract  of  iridis  is  a  new  officinal,  for  which  we  predict  little  use. 

REMARKS   OX   CLASS   3. 

This  class  contains  the  valuable  extracts  of  the  leaves  of  belladonna, 
digitalis,  and  hyoscyamas.  The  most  reliable  extracts  are  produce<l 
from  those  leaves  imported  from  England.  The  therapeutic  uses  of 
these  extracts  are  numerous. 

Extract  of  Jicl/atJonna  Alcoholicum  is  extensively  used  in  external 
applications  for  the  relief  of  local  pains.  Atropine  has  su})erseded  the 
use  of  the  extract  in  ophthalmic  practice.  Internally  it  is  recommendal 
in  a  mimber  of  affections,  the  dose  being  from  ^-  to  h  grain. 

Erfrtn-t  of  Dir/itrrfix  rejiresents  the  virtue  of  the  drug,  and  is  recom- 
mended to  supersede  the  use  of  the  perishable  leaves  in  extemporaneous 
combinations. 

Extract  of  Lrptanrh-a  is  a  new  officinal,  and  will  be  administered  in 
pills.  A  good  substitute  for  the  extremely  bitter  fluid  cxtmct  or  the 
eclectic  leptandrin. 

Extract  of  Jri/osci/aumft. — The  English  inspissated  extract  has  been 
extensively  use<l,  but  no  dou1)t  the  alcoholic  extract  will  supersede  it  in 
almost  all  instances,  and  it  is  hoped  will  form  a  more  certain  and  reli- 
able ]ire])ara(ion.     The  dose  is  from  ^  to  2  grains. 
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Class  3. — Menstruum,  Alcohol  2  parts,  Water  1  part. 


Name. 

c 

-J. 2 

< 

1^ 

—   > 

1^ 

Directions  for  Finishing. 

Extract,  belladonnse  alcoholic. 

Extractum  digitalis 

Extractum  leptandi-ae 
Extract,  hyoscyami  alcoholic. 

No. 
60 

60 

40 
60 

Parts 
40 

40 

40 

40 

Parte 
90 

90 

Exhaust  the  dnig,  and  having  re- 
served 90  parts  evaporate  the  re- 
mainder, at  a  temperature  below 
122°  F.,  to  10  parts,  mix  this  with 
the  reserved  portion,  and  evapo- 
rate at  the  above  temperature  to  a 
pilular  consistence;  weigh  the 
extract,  and  add  5  per  cent,  of 
glycerin,  which  must  be  thor- 
oughly incorporated. 

Exhaust  the  drug  Avith  the  men- 
struum first,  and  adding  diluted 
alcohol.  Distil  oft' the  alcohol  by 
means  of  a  water-bath,  transfer  to 
a  porcelain  capsule,  and  evaporate 
to  a  pilular  consistence ;  weigh  the 
extract,  and  add  5  per  cent,  of 
glycerin,  which  should  be  thor- 
oughly incoi'porated. 

Macerate  48  hours,  exhaust,  using 
the  menstruum  first,  and  adding 
diluted  alcohol,  distil  ofl'  the  al- 
cohol by  a  waier-Vjath,  transfer  to 
a  porcelain  capsule,  and  evaporate 
on  a  water-batii  to  a  pilular  con- 
sistence, weigh  the  extract,  and 
incorporate  5  per  cent,  of  glycerin. 

Exhaust  the  drug,  and  proceed  as 
for  extract  of  digitalis. 

Class  4. — Menstruum,  Diluted  Alcohol. 


Name. 

Fineness 
of  I'owder. 

Parts 
40 

—  i^ 
S  o 

Parts 
90 

Directions  for  Finishing. 

Extractum  arnic*  radicis 
Extractum  colocynthidis 

No. 
60 

Exhaust  the  drug,  reserving  the  first 
90  parts,  evaporate  the  remainder 
at  a  temperature  below  122°  F., 
mix  the  residue  with  the  reserved 
portion,  and  evaporate  at  the  same 
temperature  to  a  pilular  consist- 
ence; weigh  the  extract,  and  in- 

.    corporate  o  p.  ct.  of  glycerin  with  it. 

Macerate  in  250  parts  of  diluted  al- 
cohol for  4  days,  express  strongly, 
and  strain.  Break  up  the  mass, 
and  pack  firmly  in  a  percolator, 
covering  it  with  the  strainer,  and 
percolate  to  500  parts.  Having 
recovered  300  parts  of  the  alcohol, 
evaporate  the  residue  to  dryness 
by  means  of  a  water-bath. 

53 
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Class  4 — {Continued). 


Name. 

o 
So. 

40 

30 
40 

*i 
Parts 

30 

40 
30 

"3« 
ParU 

90 
90 

Directions  for  Finishing. 

Extract,  colocynthidis  compos. 

Extractnm  conii  alcoholicum . 

Extractum  euonyrai 
Extractura  stramonii 

Extractnm  colocynth,  16  parts;  aloes, 
50  parts;  canlaniuni,  powder  No. 
GO,  *)  parts,  resin  ot'seaiiimonv  in 
fine  powder,  14  parts;  soap  drie<l, 
in  eoai-se  powder,  14  parts;  alet)- 
hol,  10  parts.  Melt  tlie  aloes  on 
a  water-hath,. idd  the  alcoliol,  mix 
tiieni  tlmroutrhly,  strain  through 
a  sieve.  To  the  strained  mixture 
add  tlie  soap  eoloeynth  anil  resin 
ot"  seammony,  and  heat  the  mix- 
ture to  24S°  F.,  till  a  )oriion  l)e- 
eomes  brittle  on  cooin<j;  then 
ineorj)orate  the  eardnmom,  and 
close  iheni  till  cool.  Reduce  it  to 
powder,  and  keep  it  in  close  vials. 

Exhaust  tiie  drujr,  reserving  the  first 
DO  i)arts,  achl  3  parts  IR'l  to  the 
remainder,  and  evaporate  at  l'2'2,° 
F.  to  lU  pans;  mix  this  with  the 
re-erved  portion,  and  proceed  ;ls 
for  extractum  iirnica-  radici.s. 

Macerate  48  hours,  exhaust  the  drug, 
and  j)roceed  as  for  extractum  arni- 
cre  radicis. 

Macerate  48  hours,  exhaust,  reserv- 
ing the  first  90  parts,  and  ])roceed 
as  for  extractum  arnica'  radicis. 

REMARKS. 


Tlie  most  important  extract  of  this  claims  is  extraotiim  oolooynthj 
cliicfiy  on  acrount  of"  its  cxtciisivo  use  in  tlio  projviration  of  the  com- 
jxtiuul  extract,  which  is  a  well  kno 


)Wii  and  po|)ular  renieily  ;  its  jiroper- 
ties  adapt  it  to  being  dried  and  powdered.  It  may  be  advant;if!:eoiisly 
prescribed  as  an  active  cathartic  in  many  combinations.  The  P/innnn- 
cnjurid  orders  that  the  fruit  be  dried  and  freed  from  its  seeds,  oidv  the 
medullary  |)oi-tion  to  be  used,  which  constitutes  from  25  to  84  per  cent, 
of  the  druiji:,  and  yields  about  GO  per  cent,  of  extract.  The  chief  use 
for  extract  of  arnica  is  to  prepare  the  plaster  (see  EmplaMnun,  p.  937). 

Kxtract  of  Coninm  is  now  jnade  from  the  fruit  instcjwl  of  the  leaf, 
and  is  ccrtaiidy  a  more  reliable  ])rcpara(ion.  .Vs  many  j)hysicians  have 
been  in  the  habit  of  prescribing;  the  extract  of  the  leaf  in  larye  doses, 
the  pharmaci.st  is  cautioned  to  take  every  jio.'vsible  pi'ccaution  ao;ainst 
accident.  It  is  to  be  reo;retted  that  the  word  '*  fructus"  wa-s  not  in- 
sertcd  in  the  officinal  title,  which  would  have  made  the  change  more 
striking  and  distinct  in  the  mind  of  the  prescriber. 

Extract  of  Coniuidj  on  account  of  the  volatility  of  its  active  prin- 
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ciple,  is  one  of  the  most  difficult  of  the  extracts  to  prepare  and  preserve. 
It  is  employed  in  the  treatment  of  glandular  enlargement,  scrofula, 
rheumatism,  etc.,  as  an  alterative  and  anodyne,  entering  into  the  com- 
position of  numerous  empirical  preparations,  besides  being  prescribed 
in  regular  practice. 

It  should  have  a  strong  and  characteristic  odor,  and  is  readily  tested 
by  the  following  experiment :  Take  a  small  pellet  of  the  extract,  soften 
it  into  a  thin  paste  with  water,  and  add  a  drop  of  solution  of  potassa 
or  of  carbonate  of  potassium ;  immediately  a  strong  characteristic  odor 
will  be  observed,  resembling  when  faint  the  odor  of  mice.  This  is 
from  the  liberation  in  a  gaseous  form  of  couine,  the  active  principle  of 
the  herb,  and,  on  holding  near  it  a  rod  moistened  with  muriatic  acid,  a 
copious  cloud  of  muriate  of  conine  will  be  produced.  If  the  extract  is 
very  inferior,  the  experiment  will  not  succeed,  or  will  be  only  partially 
successful :  a  cloud  of  muriate  of  ammonia  without  the  mouse-like  odor 
will  be  perceived. 

Extract  of  Wahoo  is  a  new  extract,  introduced  with  the  idea  of  offer- 
ing a  preparation  of  wahoo  for  internal  use,  and  a  substitute  for  the 
euonymin  of  the  eclectics. 

Extract  of  Stramo7iium  Seed  only  is  now"  officinal,  which  is  twice  as 
strong  as  the  extract  from  the  leaf,  which  was  formerly  also  officinal. 
It  is  administered  internally  in  dose  of  ^  grain,  and  in  the  shape  of 
ointment  is  extensively  used  in  hemorrhoids,  etc.,  either  alone  or  in 
combination  with  belladonna. 


Class  5. — Menstruum,  Water. 


Name. 


Extractum  aloes  aquos 


Extractum  gentianse 


Extractum  glycyrrhizae  purum 


Extractum  haemaetoxyli 


Extractum  krameriae  . 


Extractum  malti 


•  • 


-o 

o  _■ 

o"^ 

^H 

-t^  (ii 

5S 

S  5 

c^ 

fev. 

P  o 

o 

r,-^ 

No. 

< 
Parts 

20 

40 

20 

100 

30 

... 

40 

30 

12 

100 

Directions  for  Finishing. 


Macerate  in  boiling  distilled  water, 
■with  frequent  stirring,  for  12  liours, 
pour  of!'  clear  liquid,  strain  the  resi- 
due, mix  the  liquids  and  evaporate 
to  pilular  consistence  on  a  water-batii. 

Macerate  24  hours,  exhaust,  evaporate 
the  liquid  to  |  its  weight,  strain  and 
evaporate  to  pilular  consistence  on  a 
water-bath. 

Exhaust  by  percolating,  having  used  15 
parts  water  of  ammonia,  evaporate 
to  jjilular  consistence. 

Boil  100  parts  in  1000  of  water  in  a 
porcelain  capstde  to  I,  strain  while 
hot,  and  evaporate  to  dryness. 

Exhaust  by  percolation,  strain,  and 
witli  water-bath  at  less  than  158°  F. 
evaporate  to  dryness. 

^lacerate  6  hours,  add  400  parts  water 
heated  to  86°  F.,  ;ind  digest  for  an 
hour  at  131°  F.,  strain  and  evaporate 
below  131°  to  consistence  of  thick 
honey ;  keep  in  closed  vessels  and 
cool  place. 
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Class  5. — Jlcmtruum,  Water — (Coutiuucd). 


Name. 

SI 

o 
Ko. 

20 
60 

II 

^^  w 
Co 

sa 

Parts 

40 
50 

Directions  for  Finishing. 

Extractum  opii   .... 

Extractnm  quassise 
Extractum  taraxaci     . 

Extractum  colcliici  radicis . 

Macerate  in  1  r)0  parts  of  water,  triturate 
till  rediiceil  to  soft  lua.^'* ;  express  tlie 
ii(|iii(l  ;in(l  repeat  the  process  with 
tlic  re>i(Iiie  4  titiies,  mix  the  li(pii(l.s, 
filter  and  evaporate  on  water-bath  to 
a  i)ilular  consistence,  and  weifjh  the 
extract,  with  which  5  per  cent,  of 
plycerin  is  to  he  thorou*;lily  nilxeil. 

Exiiaiist  with  water,  and  proceed  as 
for  extract  of  <:entian. 

Taraxacum  sliced  and  bruised  to  a 
pulp,  strain  off  the  juice  and  evap>- 
orate  in  vacuum  apparatus  or  shal- 
low vessels,  iiy  means  of  water-bath, 
to  a  pilular  consistence. 

Percolate  the  powder  first  with  a  men- 
struum of  .'i')  parts  acetic  acid,  and 
loO  parts  of  water,  followed  by  water 
until  it  is  exhausted,  evaporate  in  a 
porcelain  capsule  at  a  temperature 
not  exceeding  170°  F.  to  a  pilular 
consistence. 

REMARKS. 

Extracts  of  gentian  and  quassia  are  made  by  precisely  tlie  same  pro- 
cess, involving  percolation  with  cold  water,  boiliuo;  down  to  f,  straining, 
and  evaporating.  Extract  of  rluitany  dilFers  from  this  by  being  raised 
to  the  boiling  point  merely,  strained,  and  evaporated  on  a  water-bath,  a 
variation  made  necessary  by  the  proneness  of  the  astringent  principle  to 
become  insoluble  and  inert  by  long  exposure  to  a  boiling  temperature. 
Logwood,  on  the  contrary,  is  extracted  by  long  boiling,  and  on  evapora- 
tion becomes  dry  and  j)ulvendont,  a  property  which  it  shares  Mith  most 
of  the  astringent  extracts.  Opium  is  sliced  and  tritiu'ated  with  water 
to  obtain  its  .soluble  principles,  requiring  repeated  macerations  and  iil- 
trations ;  it  forms  then  a  perfectly  smooth,  uniform,  and  soluble  extract 
by  carefid  evaj)oration. 

The  great  advantage  of  extract  of  quassia  over  extract  of  gentian  in 
making  pills,  will  be  seen  by  com])aring  the  doses.  Extract  of  rhatany, 
when  well  prepared,  so  iis  to  be  soluble  in  water,  is  a  valual)le  substitute 
for  kino  and  catechu,  which  it  resembles  in  physical  as  well  :is  medical 
l^roperties.  It  ditK-rs  in  medical  projierties  from  extract  of  hgirnod, 
(hough  both  are  astringents;  the  last  named  is  more  mild  in  its  action, 
and  is  especially  adapted  to  relaxed  condition  of  the  bowels.  Extract 
of  logwofxl  is  also  largely  u.^^ed  in  dyeing,  and  in  the  manufacture  of 
writing  fluids.  It  is  important,  in  selecting  rhatany  root,  to  obtain  that 
which  has  the  most  bark  attached  to  it.      Prof.  Procter,  in  a  comi)arativc 
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assay  of  the  bark  and  wood,  found  the  former  to  yield  33  per  cent., 
while  the  latter  gave  only  6.8  per  cent.  A  very  great  yield  of  extract 
is  obtained  when  the  root  is  decocted,  but  nearly  |  of  it  is  insoluble. 
Long  exposure  to  the  air  should  be  avoided,  as  it  occasions  an  insoluble 
apotheme.  If  the  extract  is  purchased  it  is  well  to  test  its  solubility  in 
cold  water. 

Aqueous  extract  of  opium  is  a  most  useful  preparation,  much  used  in 
eye-washes  and  astringent  injections,  and  well  adapted  to  replace  opium 
itself  in  pill  masses  and  for  other  internal  uses;  the  proximate  principles 
of  opium,  soluble  in  water,  are  those  most  agreeable  in  their  action. 

Pui-e  extract  of  licorice  is  a  new  remedy,  made  officinal  for  its  use  in 
Brown  mixture.  The  licorice  extracted  by  water  containing  5  per  cent, 
of  aqua  ammonia,  yields  an  extract  containing  all  the  glycyrrhizin,  and 
one  that  is  perfectly  soluble. 

Extract  of  aloes  is  another  new  officinal  in  our  Pharmacopoeia,  and 
one  that  there  appears  to  be  little  use  for,  as  it  is  but  little  stronger  than 
the  purified  aloes.     The  dose  is  2  to  6  grains. 

Extract  of  taraxacum  is  a  most  useful,  though  mild,  remedy,  adapted 
to  a  large  class  of  chronic  cases.  IMuch  that  is  met  with  in  the  market 
is  quite  deficient  in  the  bitterness  characteristic  of  a  good  article.  It  is 
also  apt  to  ferment  or  become  mouldy  from  deficient  evaporation.  The 
evaporation  should  be  pushed  till  the  pilular  consistence  is  fully 
attained. 

Acetic  extract  of  colchicum  is  an  invaluable  remedy  in  rheumatic  and 
gouty  aifections,  and  in  a  variety  of  combinations  under  the  head  of 
extemporaneous  prescriptions  is  largely  prescribed. 

In  extract  of  malt  the  Pharmacopoeia  recognizes  and  furnishes  a 
formula  for  one  of  the  most  popular  remedies  of  the  day,  a  tonic  and 
nutritious  substitute  for  malt  liquors.  Originating  in  Germany,  it  was 
very  soon  used  in  every  part  of  the  world,  and  various  modifications 
and  combinations  were  offered  by  the  different  manufacturers.  As 
found  in  the  market  the  domestic  article  usually  has  a  brown  color,  a 
thick,  syrupy  consistence,  the  sweet  taste  of  malt,  and  is  generally  com- 
bined with  hops.  It  forms  an  elegant  basis  for  the  administration  of 
cod-liver  oil. 

Working  Formulas  from  the  U.  S.  Pharmacopoeia. 
JExtractum  Aconiti,  U.  S.  P.     [Extract  of  Aconite.) 

Aconite,  in  No.  60  powder,  one  hundred  parts    ....     100 

Tiirtaric  acid,  one  part 1 

Glycerin, 

Alcohol,  each A  sufficient  quantity. 

INIoisten  the  powder  with  40  parts  of  alcohol  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  pack  it  firmly  in  a  cylindrical 
glass  percolator ;  then  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  licpiid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
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the  ao<initc  is  exliaustc^l.  Kt'scrvc  tlic  fii-st  90  ]>arts  of  the  percolate, 
t'va|M>rate  the  rciiiain<U'r  to  10  ])arts,  at  a  tcMujuratuiv  not  cxcroding 
.jO"  C  (122°  F.\  mix  tiu'  2  [loi'tioiis,  and  cvaporatr  at  or  below  the 
Ix-fore-nuntiorKHl  ti'inju'ratiuv,  until  an  extract  of  a  pilular  consistence 
remains.  Lastly,  wcij^h  the  extnu't  and  thoroughly  incorporate  with  it, 
while  still  warm,  5  j)er  cent,  of  glycerin. 

Extraditm  Aloes  Aquo,sum,  U.  S.  P.      (Aqueous  Extract  of  Aloes.) 

Aloe's,  one  hundred  jjarts 100 

lioilint;  di:<tillt'd  water,  one  thousand  parts         ....     llHKJ 

Mix  the  aloes  with  the  water  in  a  suitable  vessel,  stirring  constantly, 
until  the  particles  of  aloes  are  th<troiighly  disintegrated,  and  let  the 
mixture  stand  for  12  hours;  then  pour  off  the  clear  liipior,  strain  the 
residue,  mix  the  li([uids,  and  evaporate  to  dryness  by  means  of  a  water- 
or  steam- bath. 

Extradum  Arniciv  Radicis,  U.  S.  P.     (Extrad  of  Arnica  Boot.) 

Arnica  root,  in  No.  60  powder,  one  hundred  pails      .        .        .     100 

riiy<'eiin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  j)ack  it 
firndy  in  a  cylindrical  ])crcolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  li(piid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  ])crcolator,  macerate  for  24  hours.  Then  allow  the 
percolation  to  proceed,  griKlually  adding  diluted  alcohol,  until  oOO  piu't^ 
of  tincture  are  obtained,  or  the  arnica  root  is  exhaustetl.  By  means  of 
a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having  placed 
the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  wat<^'r-balh,  to  a 
pilular  consistence.  Ijastly,  weigh  the  extract  and  thoroughly  incorpo- 
rate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extradum  Belladonna;  Alcoholicum,  U.  S.  P.     {Alcoholic  E.vtract  of 

Belladonna.) 

Belladonna  leaves,  in  No.  00  powder,  one  hundred  parts    .         .     100 
Aleohol,  two  liuiidrcd  parts  ........     200 

Water,  one  hundred  parts 100 

(ilyc(Mii), 

Diluted  alcohol,  caeh A  sufficient  quantity. 

Mix  the  alcohol  and  Avater,  and,  having  moistened  the  powder  with 
40  parts  of  the  niixtui-c,  |)aek  it  lirmly  in  a  cylindrical  j)crcolator;  then 
add  enough  of  the  menstrmnn  to  sjittu'ate  the  ]>owder  and  Icjive  a  stratum 
above  it.  When  the  li(|uid  begins  to  droj)  from  the  percolator,  cl<»sc  the 
lower  orifii-e,  and,  having  closelv  covered  th(>  jx'rcolator,  macerate  for  48 
hours.  Then  allow  the  ])ereolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstrmnn,  and  then  diluted  alcohol,  until  .'500 
parts  of  tincture  are  obtaiiunl,  or  the  belladonna  leaves  are  exhansttHl. 
Reserve  the  fii-st  90  parts  of  the  j)ercolaie,  evaporate  the  remainder  at  a 
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temperature  not  excecdintr  50°  C.  (122°  F,),  to  10  parts,  mix  the  residue 
with  the  reserved  portion,  and  evaporate  at  or  below  the  above-mentioned 
temperature  to  a  pihdar  consistence.  Lastly,  weigh  the  extract,  and 
thoroughly  incorporate  with  it,  while  still  Avarm,  5  per  cent,  of  glycerin. 

Extractum  Cannabis  Indlcce,  U.  S.  P.     (Extract  of  Indian  Cannabis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  parts       .        .     100 
Alcohol      ........     A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  p(Avder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol  until  300  parts  of  tincture  are  obtained,  or  the 
cannabis  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence. 

Extractum  CinchoncB,  U.  S.  P.     (Extract  of  Cinchona.) 

Yellow  cinchona,  in  No.  GO  powder,  one  hundred  parts  .        .        100 

Alcohol,  three  hundred  parts 300 

Water,  one  hundred  parts 100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
35  parts  of  the  mixture,  pack  it  firmly  m  a  cylindrical  percolator  ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  AVhen  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  dikited  alcohol,  until  400 
parts  of  tincture  are  obtained,  or  the  cinchona  is  exliausted.  By  means 
of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  caj)sule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Colchici  Badicis,  U.  S.  P.     (Extract  of  Colchicum  Hoot.) 

Colchicum  root,  in  No.  GO  powder,  one  hundred  parts     .        .        100 

Acetic  acid,  thirty-five  parts 35 

Water A  sufficient  quantity. 

Mix  the  acetic  acid  with  150  parts  of  water,  and,  having  moistened 
the  powder  with  50  jiarts  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical glass  percolator;  tlien  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
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tlioii  water,  until  tlio  oolcliiciun  root  is  cxliaustcHl.  Eva])orato  tlio  per- 
colate ill  a  porcelain  vessel,  l»y  means  ot"  a  \vater-l»atli,  at  a  temperature 
not  execH.H.iing  80°  C.  (176°  ¥.),  to  a  pilular  eousistonco. 

J'h-(raclinii  Coloci/ntliidu<,  U.  S.  P.     (Extract  of  Colocynth.) 

Colocynth,  driecl,  aiul  freed  from  the  seeds,  one  lunidred  parts  .     100 
Diluted  ulcohol A  sullicient  quantity. 

Reduce  the  <'ol()cvnth  to  a  coarse  jiowder  by  <i:rin(lini:;  or  hriiisintr,  and 
macerate  it  in  2")()  ])arts  ot"  dimted  alcohol  tor  4  days,  with  occasional 
stirriiit;:;  then  express  stront^ly,  and  strain  through  flannel.  Pack  the 
residue,  previously  broken  uj)  with  the  hands,  iirmly  in  a  cylindricid 
percolator,  cover  it  with  the  strainer,  and  <iradually  ])our  diluted  alcohol 
n]H.n  it  until  the  tincture  and  expressed  licpiid,  mixed  toirether,  M-eitrh 
oOO  parts.  Ilavini;  recovered  from  the  mixture  3UU  parts  ofak-ohol  Wy 
distillation,  eva))orate  the  residue  to  dryness,  by  means  of  a  water-bath. 
Lastlv,  reduce  tiie  dry  mass  to  powder. 

Extract  of  colocynth  should  be  kept  in  well-stopped  bottles. 

Extradam  ColocjjutJdJis  Composifam,  U.S.  P.     {Corapound  Extract  of 

Colocynth.) 

Extract  of  colocynth,  sixteen  parts 16 

Aloes,  fifty  parts 50 

Ciirdanioni,  in  No.  GO  powder,  six  parts 6 

Rosin  <if  scaininony,  in  line  powder,  fourteen  parts         .         .  14 

t^iiap,  dried  and  in  coarse  powder,  fourteen  parts    ...  14 

Alcohol,  ten  parts 10 

ITeat  the  aloes,  on  a  wat<M'-bath,  until  it  is  completely  meltcfl ;  then 
add  the  alcohol,  and,  having-  stirred  the  mixture  thorou»i:hly,  strain  it 
throu^ib  iv  fine  sieve,  which  has  just  been  dipped  into  boiling  water.  To 
the  stniined  mixture,  contained  in  a  suitiible  ve&sel,  add  the  soap,  extract 
of  colocynth  and  resin  of  scammony,  and  heat  the  mixture  at  a  tempera- 
ture not  exceeding  120°  C.  (248°  F.),  until  it  is  ])erfectly  homogeneous, 
and  a  thread  taken  from  the  mass  becomes  brittle  when  cool.  Then 
withdraw  the  hejit,  thoroughly  iiuwrporate  the  cardamom  with  the  mix- 
ture, antl  cover  the  vessel  until  the  contents  are  cold.  Finally,  reduce 
the  product  to  a  fine  powder.  \m 

Compound  extract  of  colocynth  should  be  kept  in  well-sto])])ed  bottles.  I 

Exlraclnm  Conii  AkohoUcum,  U.  S.  P.    {Alcoholic  Extract  of  Conium.) 

Conium,  in  No.  40  powder,  one  hundred  parts    ....     1(X) 

Dilutcfl  hydrochloric  acid,  three  parts 3 

(ilyccrin. 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  diluted  alcohol,  and  j)ack  it 
firmly  in  a  (ylindrical  percolator;  then  adtl  enough  dilutcHl  alcohol  io 
sjituratethei)ow<lerand  leave  a  stratum  above  it.  When  the  licpiid  begins 
to  dro])  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.     Then  allcjw  the  percola- 
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tion  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts  of 
tincture  are  obtained,  or  until  the  coniuni  is  exhausted.  Reserve  the 
first  90  parts  of  the  percolate,  add  the  diluted  hydrochloric  acid  to  the 
remainder,  and  evaporate  it,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  10  parts;  mix  this  with  the  reserved  portion,  in  a  porcelain  cap- 
sule, aud  evaporate,  at  or  below  the  before-mentioned  temperature,  to  a 
pilular  consistence.  Lastly,  w^eigh  the  extract,  and  thoroughly  incor- 
porate wdth  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Digitalis,  U.  S.  P.     {Extract  of  Digitalis?) 

Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  parts    100 

Alcohol,  two  hundred  parts 200 

Water,  one  hundred  parts 100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  AVhen  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  300 
parts  of  tincture  are  obtained,  or  the  digitalis  is  exhausted.  By  means 
of  a  water-bath,  distil  oif  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly 
incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Ergotse,  U.  S.  P.     {Extract  of  Ergot.) 
Fluid  extract  of  ergot,  five  hundred  parts 500 

To  make  one  hundred  parts 100 

Evaporate  the  fluid  extract  of  ergot  in  a  porcelain  capsule,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  con- 
stantly stirring,  until  it  is  reduced  to  100  parts. 

Extractum  Euonymi,  U.  S.  P.     [Extract  of  Ewmgmus.) 

Enonynius,  in  No.  30  powder,  one  hundred  parts         .         .         .     100 

Glycerin, 

Diluted  alcohol,  each        .....     A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diUited  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  ]iercolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obtained,  or  the  euouymus  is  exhausted.  By  means  of  a 
water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having  placed 
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tlio  n^iidiio  in  a  |wiv('lain  (•;ii>sul(',  evaporate  it,  on  a  water-Uatli,  to  a 
pilular  (•(•nsistcnee,  J^astly,  wi-iiih  the  extraet,  and  tliorontrhlv  ineor- 
ponite  with  it,  wiiile  still  warm,  o  per  eent.  ot"  glyeerin, 

Extractiim  Gentianse,  U.  S.  P.     {Extract  of  Gentian.) 

Gentian,  in  No.  20  powder,  one  hundred  parts    ....     100 
Water A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  water,  and  let  it  macerate  for  24 
hi>iir<:  tluMi  pack  it  in  a  conicJ  percolator,  and  j^radually  ]»onr  water 
u|>i>n  it  initil  the  infusion  passes  l»iit  slightly  imbued  with  the  pi'ojK'rties 
of  the  gentian.  Ixcduce  the  li([uid  to  |  of  its  weight  by  boiling,  and 
strain  ;  then,  by  means  of  a  water-bath,  evaporate  to  a  pilular  consistence. 

Extiwium  GlycyrrJdzce  Furum,  U.  S.  P.     [Pare  Extract  of  Ghjeyr- 

rhiza.) 

Glycvrrhiza,  in  Xo.  20  powder,  one  hundred  parts      .        .        .     100 
Wat(M'  of  aninioiiia,  lifteen  jiarts  .......       15 

Distilled  water A  sufficient  quantity. 

Mix  the  water  of  ammonia  with  300  parts  of  distilled  water,  and, 
having  moistened  the  poM'der  Avith  100  parts  of  the  menstruum,  let  it 
macerate  for  24  hours.  Then  pack  it  moderately  in  a  cylindrical  glass 
l)ercolator,  and  gradually  pour  upon  it,  first,  the  remainder  of  the  meu- 
.struum,  and  then  distilled  water,  until  the  glycvrrhiza  is  exhausted. 
La.stly,  by  meaus  of  a  water-bath,  evaporate  the  infusion  to  a  pilular 
consistence. 

Extract  am  Ilcematoxyli,  U.  S.  P.     (Extract  of  Ilxmatoxylon.) 

Ha3niat()xyit)n,  rasped,  one  hundred  parts 100 

Water,  one  thousand  parts 1000 

Macerate  the  ha?matoxylon  with  the  water  for  48  houre.  Then  boil 
(avoiding  the  use  of  metallic  vessels)  until  J  of  the  water  has  evapo- 
rated ;  strain  the  decoction,  while  hot,  aud  evaporate  to  dryness. 

Exlracluiii  llyoscjauii  Alco/iolicum,  U.  S.  P.     {Alcoholic  Extract  of 

Hyoscyamus.) 

Hyoscyanms,  recently  dried  and  in  No.  GO  powder,  one  hundred 

parts 100 

Alcohol,  twf>  linn(h-od  parts 'J(X) 

^\ 'ater,  one  hundred  jiarts 100 

Diluted  alcohol A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  j)arts  of  the  mixture,  i)a(k  it  iirndy  in  a  cylindrical  |)ercolat<tr ;  then 
add  enough  of  the  menstruum  to  satiu'ate  the  pow(Icr  and  leave  a 
.sti~atnm  above  it.  ^^'h(■n  the  licpiid  ix'gins  to  drop  from  the  jiercolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  jiercolator,  mac- 
erate for  48  hoin*s.  Then  allow  the  ])ercolation  to  j)r<K'eed,  gradually 
adding,  first,  the  remainder  of  the  meustruum,  and  then  diluted  alco- 
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hol,  until  300  parts  of  tincture  are  obtained,  or  the  hyoseyamus  is 
exhausted.  Reserve  the  fii-st  90  parts  of  the  percolate,  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  ¥.),  to  10 
parts ;  mix  this  with  the  reserved  portion,  and  evaporate,  at  or  below 
the  before-mentioned  temperature,  to  a  pilular  consistence. 

Extract  am  Iridis,  U.  S.  P.     {Extract  of  Iris.) 

Iris,  in  No.  60  powder,  one  hundred  parts 100 

Alcohol,  two  hundred  and  tweuty-tive  parts        ....     225 

Water,  seventy-five  parts 75 

Diluted  alcohol     ......         A  sufticient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firndy  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstriunu  to  saturate  the  powder  aud  leave  a  stra- 
tum above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstriuim,  aud  then  diluted  alco- 
hol, until  300  parts  of  tincture  are  obtained,  or  the  iris  is  exhausted. 
By  means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a 
water-bath,  to  a  pilular  consistence. 

Extractum  Juglandis,  U.  S.  P.     [Extract  of  Juglans.) 

Jucjlans,  in  No.  30  powder,  one  hundred  parts         .         .        .        100 

Glycerin, 

Alcohol,  each A  sufficient  quantity. 

INIoisten  the  powder  with  40  ])arts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  houi-s.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
the  juglans  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh 
the  extract  and  thoroughly  incorporate  with  it,  while  still  warm,  5  per 
cent,  of  glycerin. 

Extractum  Kramerice,  U.  S.  P.     (Extract  of  Krameria.) 

Krameria,  in  No.  40  powder,  one  hundred  parts      .        .         .         100 
Water A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  water,  pack  it  in  a  conical  glass 
percolator,  and  gradually  pour  water  ujjon  it,  until  the  infusion  passes 
but  slis>;htly  imbued  with  the  astringencv  of  the  krameria.  Heat  the 
liquid  to  the  boiling  point,  strain,  and,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  70°  C.  (158°  F.),  evaporate  to  dryness. 
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J'Jxfracium  Lcpkmdrce,  U.  S.  1*.     [Kxtrad  of  Lcptdndra.) 

Leptumlra,  in  No.  40  powclor,  kuc  luiiulroil  parts  .         .         100 

AU-i»liol,  two  Imiulicil  \n\\{jA 200 

WiittT.  one  hunclred  parts 100 

Cilyi-erin, 

Dilulod  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  haviiifi:  nioistene<l  the  powder  with 
40  parts  of  the  mixture,  pack  it  firndy  in  a  ( ylindrical  ])eirolator  ;  then 
add  enouirh  ot'  the  inc'n>triiuni  to  saturate  the  powder  and  leavea  stratiini 
ahove  it.  When  the  iicpiid  i)e«;"!ns  to  drop  tVoni  tiie  pereolat(tr,  close  the 
lower  orifice,  and,  haviuij;  closely  coveretl  the  percolator,  macerate  for 
'1 1  hours.  Tiieii  alU»w  the  percolation  to  ])roeeed,  grailually  adtling:, 
first,  the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until 
.'{00  parts  of  tincture  are  ol)tained  or  the  leptandra  is  exhausted.  Jiy 
mi'ans  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and, 
havint;  [)lacixl  the  residue  iu  a  porcelain  capsule,  evaporate  it,  on  a  water- 
hath,  to  a  })ilular  consistence.  Lastly,  weigh  the  extract,  and  thorouj^hly 
ineor[)orate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extradum  Malti,  U.  S.  P.     {Extract  of  Malt.) 

Malt,  in  coarse  powder,  not  finer  than  No.  12,  one  hundred  parts  .  100 
Water A  sufficient  quantity. 

Upon  the  powder,  contained  in  a  suitable  vessel,  pour  100  parts  of 
water,  and  macerate  for  G  hours.  Then  add  400  ])arts  of  water,  heated 
to  about  30°  C\  (80°  F.),  and  digest  for  an  hour  at  a  temperature  not 
exceetling  55°  C.  (131°  F.).  Strain  the  mixture  with  strong  expression. 
Finally,  by  means  of  a  water-bath,  or  vacuum-apparatus,  at  a  tempera- 
ture not  exceeding  55°  C.  (131°  F.),  evaporate  the  strained  liquid  rapidly 
to  the  consistence  of  thick  honey. 

Keep  the  product  in  well-closed  vessels,  in  a  cool  place. 

Extradum  Mczei'ei,  U.  S.  P.     (Extrad  of  Mczereum.) 

Mezereum,  in  No.  30  powder,  one  hundred  parts    .         .        .        100 
Alcohol A  sufficient  quantity. 

^foisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  AVhen  the  li(jnid  begins  todropfrom  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  ))er- 
colator,  macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
the  mezereum  is  exhausted.  Reserve  the  first  UO  parts  of  the  percolate  ; 
evaporate  the  remainder,  at  a  temj)eratin-e  not  exceeding  50°  C.  (122°  F.), 
to  10  parts;  mix  this  with  the  reserved  portion,  and  evaporate  in  a 
porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence. 

Extradum  Nucis  Vomicfc,  U.  S.  P.     {Extrad  of  Nux  Vomica.) 

Nnx  vomica,  in  No.  60  powder,  one  hundred  parts  .         .        100 

Alcohol, 

Water,  each, A  sufficient  quantity. 
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Mix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  10(J  i)arts  of  the  mixture,  let  it  macerate  in  a  closed 
vessel,  in  a  warm  {)lace,  for  48  hours.  Then  pack  it  in  a  cylindrical 
percolator,  and  gradually  pour  menstruum  upon  it,  until  the  tincture 
pa&ses  but  slightly  imbued  with  bitterness.  By  means  of  a  water-liath, 
distil  off  the  alcohol  from  the  tincture,  and,  having  placed  the  residue 
in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  con- 
sistence. 

Extradum  Opii,  U.  S.  P.     {Extract  of  Opium.) 

Opium,  one  hundred  parts 100 

Water,  seven  hundred  and  fifty  parts 750 

Glycerin A  sufficient  quantity. 

Cut  the  opium  into  small  pieces,  let  it  macerate  for  24  horn's  in  150 
parts  of  the  water,  and  reduce  it  to  a  soft  mass  ])y  trituration.  Express 
the  liquid  from  it,  and  treat  the  residue  again  in  the  same  manner  with 
1 50  parts  of  the  water.  Repeat  the  maceration  and  expression  3  timas 
more,  using  a  fresh  portion  of  the  water  each  time.  Having  mixed  the 
liquids,  filter  the  mixture,  and  evaporate,  by  means  of  a  water-'oath,  to 
a  pilular  consistence.  Lastly,  weigh  the  extract  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extradum  Physostirjmatis,  U.  S.  P.     [Extract  of  Physostigma.) 

Physostigma,  in  Xo.  40  powder,  one  hundred  parts    .        .        .     ]00 
Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  AMien  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  houi^s.  Then  allow  the  percolation  to  proceed, 
graduallv  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or  the 
physostigma  is  exhausted.  Reserve  the  first  90  parts  of  the  percolate ; 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C  (122°  F.), 
to  10  parts,  mix  this  with  the  reserved  portion,  and  evaporate  in  a  por- 
celain capsule,  on  a  water-bath,  to  a  pilular  consistence. 

Extradum  Podophylli,  U.  S.  P.     {Extract  of  Podophyllum.) 

Podophyllum,  in  No.  60  powder,  one  hundred  parts  .        .        .     100 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  A\'hen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  500  parts  of  tincture  have  passed. 
By  means  of  a  water-bath,  distil  oif  the  alcohol  from  the  tincture,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular  consistence. 
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Exlrachim  Quassiie,  V .  S.  P.     [Extract  of  Quassia.) 

Quas^hx,  in  No.  120  powder,  one  hundred  parts     ....     100 

(Jlvcerin, 

Wiiter,  each A  sufficient  quantity. 

Moisten  the  powtlcr  with  40  pai^s  of  water,  park  it  firmly  in  a  con- 
ical percolator,  anil  gradually  pour  water  upon  it  until  the  infusion 
passi's  but  sli^rhtlv  iinhued  with  l)itternes.s.  Keiluce  the  liijuid  to  i^  of 
its  weiLrht,  hv  Ixiiliui;-,  and  strain  ;  then,  by  means  of  a  water-lvath, 
evaporate  to  a  i)ilular  consistence.  Lastly,  weigh  the  extract,  and  thor- 
oughlv  iucori)orate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extradnm  Rhei,  U.  S.  P.     {Extract  of  Rhubarb.) 

Rhuharl),  in  No.  30  powder,  one  hundred  parts  ....     100 

Alcohol,  one  hundred  and  twenty  parts Il20 

Water A  sufficient  quantity. 

^lix  ak-ohol  and  watci'  in  the  projiortion  of  3  parts  of  alcohol  and  1 
part  of  water,  and,  having  moistened  the  powder  with  40  parts  of  the 
mixture,  pack  it  firndy  in  a  conical  percolator;  then  gradually  pour  the 
menstruum  upon  it  until  the  tincture  passes  nearly  tasteless.  Reserve 
the  first  100  i)arts  of  the  percolate,  and  set  it  aside  in  a  warm  ])lace, 
imtll  it  is  reduced  by  spontitneous  evaporation  to  50  parts.  ]^\a])orate 
the  remainder  of  tlie  percolate,  in  a  porcelain  vessel,  by  means  of  a 
water-bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  to  the 
consisti'uce  of  syrup;  mix  this  with  the  reserved  portion,  and  continue 
the  evaj)oration  until  the  mixture  is  reduced  to  a  pilular  consistence. 

Extractnm  Stramonii,  U.  S.  P.     [Extract  of  Stramonium.) 

Stramonium  seed,  in  No.  40  powder,  one  hundred  parts    .        .     100 
Dihited  alcohol A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  diluted  alcohol,  and  pack  it 
firndy  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
8;itiu'ate  tlu;  powiler  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
])ercoIati<»n  to  proceeil,  gradually  adding  diluted  alcohol,  until  300  parts 
ol"  tincture  are  obtained,  or  the  stramonium  seed  is  exhausted.  Res(>rve 
the  first  !)0  j>arts  of  the  percolate,  evaporate  the  remainder,  at  a  temper- 
ature not  exceeding  50°  C.  (P22°  F.),  to  10  parts,  mix  the  residue  with 
the  reservcil  ])ortion  in  a  porcelain  capsule,  and,  by  means  of  a  water- 
b;illi,  cva|)orate,  at  or  below  the  before-mentioned  temperature,  to  a 
jjilular  consistence. 

Extractum  Taraxaci,  U.  S.  P.     (Extract  of  Taraxacum.) 

Fresh  taraxacum,  gathered  in  September,  one  hundred  parts   .     100 
Water A  sufficient  quantity. 

Slice  the  taraxacum,  and  bruise  it  in  a  stone  mortar,  spriid<ling  on  it 
a  little  water,  until  reduced  to  a  pulp;  then  express  and  strain  the 
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juice,  and  evaporate  it  in  a  vacuum  apparatus,  or  in  a  shallow  porcelain 
dish,  by  means  of  a  water-bath,  to  a  pilular  consistence. 

UxoFFicixAL  Extracts. 

Of  the  extracts  not  recojrnized  in  the  U.  S.  Pharmncopma ,  descrilx'd 
in  former  editions  of  this  work,  several  have  been  introduced  into  the 
last  edition  of  our  national  standard  ;  without  m  ishiug  to  add  unneces- 
sarily to  the  numerous  preparations  already  introduced,  the  following 
are  deemed  of  sufficient  importance  to  claim  the  attention  of  the  student 
and  practitioner : — 

Calisaya  Extract  (Ellis). — Is  made  by  boiling;  coarsely-powdered 
Calisaya  bark  in  successive  portions  of  water  acidulated  with  muriatic 
acid,  precipitating  the  decoction  with  hydrate  of  lime,  digesting  the 
precipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then  evaporating 
the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned  precipitated 
extract  of  bark  was  nearly  identical  with  this,  which  is  only  olyection- 
able  on  the  score  of  expense. 

It  contains  all  the  quinine  and  cinchonine  contained  in  the  bark,  besides 
the  amor})hous  quinine,  or  chinoidine,  and  is  an  admirable  substitute  for 
the  celebrated  "  Wetherill's  extract,"  formerly  much  in  vogue.  Its 
dose  is  from  2  to  5  grains. — Amer.  Jour.  Pharm.,  vol.  xx.,  p.  15. 

Chinoidine  is  the  name  given  to  an  insoluble  residuaiy  extractive 
principle  obtained  in  the  manufacture  of  quinine,  which  is  described 
under  the  head  of  Vegetable  Alkalies. 

Extractum  Lobelice  Aceticum. — To  prepare  this,  the  powdered  seeds 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol,  to 
the  first  portion  of  which  has  been  added  a  small  portion  of  acetic  acid. 
This  liquid  is  then  to  be  evajiorated  to  the  consistence  of  an  extract, 
which  will  be  about  one-eighth  the  quantity  of  the  seed  employed. 
(Amer.  Jour.  Pharm.,  vol.  xiv.,  p.  108.)  Dose,  from  2  to  3  grains. 
The  object  of  the  use  of  the  acetic  acid  is  to  form  a  soluble  acetate  of 
lobelina,  less  readily  decom])Osable  by  heat  than  the  native  salt. 

Extract  of  LupuUn. — Take  of  lupulin  ^  troyounce,  alcohol  |  pint. 
Mix  in  a  percolator  and  allow  it  to  stand  an  hour,  then  displace  with 
alcohol  uutil  2  pints  are  obtained,  or  the  whole  strength  extracted;  pour 
this  into  a  shallow  dish  in  a  warm  ])lace,  and  allow  it  to  evaporate 
spontaneously  to  the  consistence  of  an  extract ;  .5j  of  lupulin  yields 
about  I3ij  of  the  extract,  which  is  proposed  as  a  substitute  for  the  powder 
when  prescribed  in  the  pilular  ftjrm.  The  dose  is  from  3  to  6  grains; 
it  is  recommended  by  its  utility'  as  a  convenient  and  adhesive  excipient 
for  other  substances.  The  reputation  lupulin  has  obtained  as  an  ant- 
aphrodisiac  in  irritable  conditions  of  the  genital  organs,  calls  for  con- 
venient preparations  by  which  the  physician  is  enabled  to  make  choice 
of  the  several  forms  of  extemporaneous  prescription.  The  officinal  fluid 
extract  seems  le&s  eligible  for  most  purposes  than  a  solid  extract  such  as 
this,  proposed  some  years  since  by  my  late  pupil,  W .  W.  D.  Livermore. 
The  empirical  preparation  prescribed  under  the  name  of  "•  lupulin  "  by 
the  Eclectics  is  probably  nearly  identical  with  this. 

Extractum  C'imicijugce. — This  extract  is  made  by  evaporating  sepa- 
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nitclv  a  tiiictiiro  pn'j>:in(l  with  alcohol  of  95  per  oont,  and  one  made 
with  (lilutrd  alcohol,  until  they  reach  a  syrupy  eousistoiuv,  then  uiix- 
iu>;  thc.-c  and  liui>hiu<i;  the  evapoi~ation  over  u  water-bath,  with  cou.stiU»t 

stirrius;. 

This  process  Ls  liable,  i»  the  case  of  ciuiicifu«!;a,  which  is  a  very  resin- 
ous n»ot,  to  a  serious  objcctiou.  Even  after  the  extract  has  been  ei)in- 
j)lctc<l,  a  partial  separation  of  the  resinous  ingredient  is  liable  to  oeeur, 
prtMluciui!;  p-cjit  variations  in  quality  between  different  portions  of  the 
sjune  lot  of  extract.  I*rof.  J.  F.  Moore,  of  I>altiinore,  recommends  that 
the  tin<'tiire  made  with  stronii;  .dcohol  shoidd  be  lirst  evaporated  to  dry- 
ness, j)o\vdcrcd,  and  incorporatcil  with  the  other  portion  just  before  it  is 
i*emoved  from  the  tire.  The  dose  of  this  extract  is  5  grains;  it  repre- 
sents all  the  constituents  of  the  root  more  thoroughly  than  the  i-a^inoid 
eimicit'i((/in,  and  is  worthy  a  trial  in  the  anomalous  cases  of  nervoiLs 
disorder  wiiich  so  often  tax  the  resoiu'ces  of  the  physician.  Much 
that  is  sold  is  prepared  from  the  root  after  the  separation  of  the 
cimicifugin. 

J^xtrdctum  Pareira  is  prepared  from  sliced  parcira  brava,  by  decoc- 
tion with  water,  straining,  and  evaporating.  A  decoction  is  more  fre- 
(pientlv  ))rescril)ed  ;  but  this  extract  allows  the  practitioner  a  choice  of 
the  [tilular  form,  in  which  combinations  with  various  other  remedies 
mav  be  conveniently  prescribed.     Dose,  from  10  to  30  grains. 

Ki'trarium  Ucce  Ursi. — The  London  College  directs  the  preparation 
of  this,  also,  by  maceration  and  decoction  with  water.  Its  dose  is  the 
same  as  the  foregoing,  and  they  are  both  used  as  tonics  and  diuretics  in 
chronic  urinary  disorders. 

Erf/odne. — Under  this  name  an  extract  of  ergot  is  sold  in  the  shops, 
for  which  the  following  is  the  formula  of  M.  Bonjean  : — 

Exhaust  powdered  ergot  by  displacement  Avith  cold  water,  heat  the 
solution  in  a  water-bath,  and  filter;  evaporate  to  the  consistence  of 
syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter ;  when 
settled,  decant  the  clear  li([uid,  and  evaporate  by  water-ljath.  1  ounce 
of  ergot  yields  about  70  grains.  It  is  said  to  possess  the  lijemostatic 
without  the  toxic  ett'ect  of  ergot.     Dose,  from  4  to  10  grains. 

The  ergotine  of  Wiggers  consists  chiefly  of  resinous  principles,  and 
is  insoluble  in  water. 

The  c.rtrdcfx  of  lettuce,  poppy-heads,  and  hojts  are  very  weak  narcotic 
extracts,  occasionally  prescribed,  but  less  esteemed  than  lactucarium, 
opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
respective  plants. 

Kxtraduiii  r/h/n/rrhizfe  is  the  name  given  in  the  Pharviacop<ria  to 
the  common  drug  known  as  liquorice,  imj)orted  from  Italy  and  Sj)ain. 
Until  recently  this  was  the  oidy  extract  of  li<juorice  used  ;  our  manufac- 
turers now  make  a  true  and  proper  extract,  which  is  made  in  either  of 
two  ways,  as  follows: — 

\fit  Process. — Take  of  liquorice-root,  bruised,  anv  convenient  quan- 
tity, macerate  in  water,  with  the  apj)licatiou  of  heat,  until  exhausted ; 
.strain,  and  evaporate  to  the  consistence  of  an  extract. 

2d  Process. — Take  the  liquorice  (im])ure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  displacer,  or  a  barrel,  in 


PHYSICAL    PROPERTIES.  849 

layers  alternating  with  straw ;  macerate,  and  then  percolate  the  mass 
with  cold  water,  and  evaporate  the  clear  liquid  that  runs  off.  The 
pieces  of  li(piorice  will  be  found  to  have  hxst  their  saccharine  matter 
(glycyrrhizin),  although  retaining  their  shape  as  before.  This  is  ofHcinal 
in  some  European  I'liartiiacopaias,  under  the  name  of  "  Extractum  s. 
succus  liquoritie  depur,"  and  is  valued  particularly  on  account  of  its 
perfect  solubility  in  water.  A  large  proportion  of  glycyrrhizin  is  left 
behind  in  a  modified  state,  and  may  be  gained  by  exhausting  the  residue 
with  a  very  dilute  ammonia,  which  renders  it  soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and,  as  made 
by  the  first  process,  lias  the  taste  of  the  root,  and  is  deliquescent,  so  as 
to  require  to  be  kept  in  jars.  1  part  of  powdered  liquorice-root  to  16 
of  the  extract  will  render  it  firm  enough  to  keep  in  sticks.  Tilden's 
extract  of  liquorice  is  made  into  sticks  of  a  yellowish-brown  color  by 
admixture  with  gum-arabic ;  its  taste  resembles  the  root  more  decidedly 
than  that  of  black  liquorice. 

Physical  Properties. 

The  physical  properties  of  extracts  vary  according  to  their  composition, 
age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts,  as  vended  by  the  manufacturers,  are  apt  to  be 
too  soft  for  convenient  use  in  the  form  of  pills,  and  are  disposed  to  del- 
iquesce. This  want  of  a  firm  consistence,  which  results  from  a  disposition 
to  preserve  the  more  volatile  ingredients  from  loss  in  the  final  concen- 
tration, causes  no  inconvenience  when  the  extract  is  used  with  a  consid- 
erable proportion  of  dry  or  hard  ingredients.  It  may  be  obviated  by 
combining  with  them  powdered  liquorice-root  or  marsh  mallow,  when 
the  additional  bulk  is  no  ol)jection.  The  alcoholic  and  hydro-alcoholic 
extracts  are  seldom  lial^le  to  this  objection  ;  they  harden  on  exposure  to  the 
air,  and  when  old  are  sometimes  inconveniently  dry.  This  the  Fharmaco- 
pceia  obviates,  in  many  cases,  by  the  addition  of  5  per  cent,  of  glycerin. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough  and 
unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by  tritura- 
tion or  contusion.  Few  manufacturers  push  the  evaporation  so  far  as 
to  produce  the  extract  dry  enough  for  powdering ;  but  there  is  no  dif- 
ficulty in  accomplishing  it  in  dry  and  frosty  weather  where  steam  is 
employed,  and,  as  a  demand  grows  up  for  the  article,  it  will  be  more 
generally  met  with  in  the  stores,  although  at  a  somewhat  advanced  price 
on  the  soft  extract.  Compound  extract  of  colocynth  is  directed  in  the 
Pharmacopoeia  in  this  form.  The  addition  of  soap  to  its  other  ingre- 
dients prevents  the  liability  to  toughness,  besides  increasing  its  solubility. 

Extracts  of  rhatany  and  of  logwood  are  always  pulverulent,  and,  when 
properly  made,  are  nearly  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts  are  figured 
in  the  chapter  on  the  outfit  of  the  physician's  office.  Those  with  covers 
or  tops  are  most  eligible.  In  furnishing  a  shop  where  a  good  many  are 
needed,  it  is  well  to  reserve  the  canopy-top  jars  exclusively  for  ointments, 
the  flat  tops  for  extracts,  for  the  sake  of  distinction.  Extracts  should 
never  be  put  in  gallipots  or  tie-overs,  except  for  temporary  purposes. 
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Besides  tlio  cover,  wliidi  fits  loosely  on  the  jars,  there  should  he  a  i>iece 
ot"  l»la»l(ler,  or  tinfoil,  or  i)aj)er  sjitiirated  with  oil,  wax,  paralliiie,  or  sol- 
iihle  ,iz;la.ss,  or  j)an'hnK'nt  pajtcr,  which  may  he  made  after  the  commou 
})a|)er  has  been  nmrktHl  with  the  name  and  (|uantity  of  the  extract. 
(Sec?  Lif/nin.)  Ui)on  covered  jars  tiiese  impervious  eoverin<^  should  be 
stretched  over  the  open  top  before  fittint;  on  the  lid. 

Jn  the  c;w  of  soft  extracts,  which  have  a  tendency  to  mould,  the 
occjisional  adilition  of  a  few  drops  of  alcohol  is  found  atlvantaijeous; 
wide-mouth  bottles,  either  with  j^roiuid  stop])ers  or  corks,  arc  preferable 
to  jai*s,  asat1!)rdint:;  a  more  complete  excliLsion  of  the  air,  but  the  smaller 
sized  l)ottles,  havin*:;  too  narrow  mouths  to  admit  a  spatula  of  ordinary 
witlth,  are  inconvenient. 

The  Uses  of  Extracts. — This  ela.ss  of  preparations  may  be  used  either 
in  the  form  of  pill,  solution,  or  luixture.  They  are  chiefly  prescribed 
in  the  ]>ilular  form,  combined  with  other  substances,  and  to  this  thev  are 
peculiarly  adapted.  One  of  the  chief  j)oint8  in  makinjj;  pills  is  to  increase 
or  modiiy  the  effect  in  the  highest  degree,  without  a  corresponding 
increiuse  of  bulk.  Hence  the  utility  of  adding  extracts  to  substances 
possessing  no  adhesiveness,  choosing  among  them  such  as  will  most  pro- 
mote the  therapeutic  effect,  while  a  plastic  mass  will  be  the  result.  Thus, 
in  tonic  jiills,  tis  of  subcarbonate  of  iron  or  sulphate  of  quinine,  extnict 
of  quassia  or  of  gentian  would  be  preferable  to  an  inert  substance  like 
conserve  of  rose  or  mucilage. 

In  dilut<^  a{]ueous  solutions,  extracts  are  not  generally  preferable  to 
the  <'orre>})onding  tincture  or  fluid  extracts,  but  where  the  dose  of  the 
tincture  would  be  large,  the  physician  often  avails  himself  of  the  extract 
in  preference,  as  not  containing  alcoholic  stimulus.  Extracts  are  gen- 
erally combined  in  mixtures  c(»ntaining  sweet  or  viscid  substances  more 
than  in  .solnfitmx  proper,  although  in  cases  where  the  quantity  of  the 
extrjict  dc-^ired  is  large,  and  it  is  soluble  in  water,  it  may  be  emj)loyed  to 
impart  viscidity  to  a  mixture,  and  to  sus[)end  insoluble  substances  with- 
out the  necessity  of  using  either  gum  or  sugar. 

It  will  greatly  facilitate  the  dispensing  of  extracts  prescribed  in  oint- 
ments, to  have  a  small  jar  containing  tlu'  extract  softened  by  woi'kiiig 
into  it  half  its  weight  of  glycerin,  and  using  IJ  drachms  of  such  an 
extract  instead  of  1  drac-hm. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid  li<|uids, 
as  syrup  or  imicilage,  or  with  lard  in  making  ointments,  considerable 
dilli<'ulty  is  ex})erienced  in  dissolving  or  diffusing  it  equally  throughout 
the  mixture ;  to  obviate  this,  it  should  be  first  softened  with  a  fewtlro]>s 
of  water  if  aqueous,  or  alcohol  if  alcoholic,  until  it  has  about  the  con- 
'sisti'uce  of  thick  honev  or  treacle,  and  then  incor]>orated  Avith  the  (»ther 
ingre<lients.  Frecjuently  it  will  recpiire  a  long  and  tedious  trituration 
to  ac<'onq)lish  the  object  thoroughly  and  effectually. 

The  most  effectual  and  unobjectionable  method  of  softening  extracts 
for  ihf  purj>ose  of  incorporating  them  with  other  substances  or  making 
mixtures,  is  to  ])lace  (if  a<jUeous)  a  small  (juantity  of  water  in  the  jar 
with  the  extract  and  j)lace  the  jar  in  a  dose  vessel  of  boiling  water ;  the 
combined  effect  of  heat  and  moisture  will  produce  the  desired  result  quite 
ra{)idly. 
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The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts, 
especially  in  making  ])ill  masses,  which  become  dryer  and  more  firm 
■when  rendered  plastic  by  heat  than  when  softened  by  a  moist  excipient. 

Resins  and  "Concentrated  Remedies." 

The  numl)er  of  Erledlc  Concentrated  Remedies  in  common  use,  and 
the  general  interest  felt  in  them,  which  has  now  extended  to  transatlantic 
countries,  seem  to  demand  that  an  effort  should  be  made  to  include  in 
this  work  some  notice  of  all  of  those  which  are  liable  to  be  met  with 
by  physicians  and  pharmacists.  The  manufacturers  of  these  prepara- 
tions are  all  independent  of  each  other;  each  claiming  the  superiority 
of  his  own  preparations  over  those  of  his  rivals ;  each  adopting  such 
formulas,  and  such  nomenclature,  as  his  own  convenience  suggests.  For 
many  of  them  no  fornuilas  are  published,  and  no  accurate  description 
of  their  chemical  and  physical  properties  has  appeared,  while  an  exami- 
nation for  the  pui'poses  of  this  work  would  be  unnecessary. 

Some  of  the  "  Eclectic  remedies  "  are  nearly  pure  resins,  like  three 
Reshue  of  the  British  Pharmacopoeia.  Viewed  as  pharmaceutical  prep- 
arations, eligible  for  use  in  medicine,  though  not  purified  so  as  to  rank 
as  distinctive  proximate  principles,  these  are  very  appropriately  named 
resinous  extracts  or  resins.  The  term  "  Resinoid,"  so  commonly  used, 
is  less  appropriate  to  the  class,  implying,  as  it  does,  a  resemblance  to 
resins,  while  all  of  these  are  either  resins,  oleoresins,  or  more  or  less 
mixed  proximate  principles  possessing  no  real  resemblance  to  the  class 
of  resins.  Some  of  the  concentrated  remedies  lay  claim  to  the  title  of 
"  Alkaloids ;"  these  either  are  or  are  not  vegetable  alkalies,  though  never 
pure  ;  and  the  same  oVyection  applies  to  designating  them  under  a  name 
Avhich  is  far  from  being  clearly  descriptive  of  their  chemical  character. 
It  is  a  scientific  objection  to  the  nomenclature  of  the  eclectics  that  they 
use  the  terms  employed  by  chemists  to  designate  the  distinctive  principles 
isolated  from  the  plants  by  analysis,  and  it  is  a  practical  objection  to 
their  system  that  medicines  of  such  totally  different  chemical  properties 
are  grouped  together  under  similar  designations.  The  termination  in, 
so  appropriate  to  resins  and  neutral  ])rinciples,  is  not  adapted  to  extrac- 
tive matters  containing  no  resin ;  and  the  termination  m,  though  c^uite 
appropriate  to  organic  alkalies,  is  unsuited  to  the  mixed  principles  pre- 
cipitated by  the  empirical  processes  of  these  manufaeturei*s.  Two 
preparations  differently  prepared  from  the  same  drug,  such  as  "  sangui- 
narin  and  sanguinarina,"  possessing  different  degrees  of  therapeutic 
power — the  one  classed  by  them  as  a  resinoid,  and  the  other  as  an  alka- 
loid— should  be  more  definitely  designated  than  by  names  differing  only 
in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy  arises  out  of  the 
substitution  of  the  "Eclectic  hvoscyamin,  atropin,  veratrin,  and  similar 
preparations,"  for  the  pure  vegetable  alkalies  found  in  commerce.  The 
dose  is,  of  course,  very  different ;  and,  the  genuine  articles  imported  from 
England,  France,  and  Germany  bearing  a  very  high  price,  the  substitu- 
tion of  cheaper  and  inferior  products  labelled  with  the  same  names  should 
be  carefully  guarded  against. 
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Ill  (1k>  present  clmjtter  the  principal  resinous  and  otlier  "Eclectic 
coniiiitratcil  remedies"  are  noticed  \vitii<tiit  retrard  to  their  strictly 
chiMuieal  chanicters,  \\hiU'  the  definite  proximate  principles  of  j)lants 
us(h1  in  niLHlicine,  which  have  Ikhmi  isolated  and  examined,  are  noticed 
nn<ler  their  several  heads  in  I'ait  \'.  Many  of  the  formnlas  and 
des<-riptions  <riven  in  this  chapter  are  not  practically  familiar  to  the 
author,  and  are  »i^iven  as  recorded  in  the  several  works  on  this  system 
of  practice.  Ol"  these,  the  chief  that  have  l)een  consulted  are  the  follow- 
ini;:  ""  The  Ammcan  Diiipensatory,  hy  John  Kinu;,  M.  1).,"  jJuMislKxl 
in  Cincinnati  in  1855),  and  roconnnendinir  the  "  resinoid  and  alkaloid" 
pn^jvirations  of  W.  !S.  Merrill  and  others  of  that  city.  ^^Couccnfnitcd 
(Jn/ditir  Mi<licina<,b<'in(i  <i  J'racliad  Kxp(>sHh)ii  of  the  Thcrupcufiv  I^rop- 
erticft  and  Oinical  TJinploi/meut  of  the  Combined  Proxhncite  Medici)i(d 
Constifucufn  of  Indicjenous  and  Foreign  Planta,  by  Grover  Coe,  M.  D.," 
fourth  edition,  1S()2,  puhlislu-d  hy  ]i.  Keith  t^  Co.,  New  York,  of 
wliost'  prejjarations  it  treats.  And  ^'Fonnu/as  for  laakinr/  Tinrfi(res, 
////W.s/o//.s-,  ,s'///w/yj.s'.  Wines,  Mixfurefiy  P///,s,  etc.,  from  the  tluid  and  solid 
extracts  prepared  at  the  laboratorv  of  Tilden  &  Co.,  ISew  Lebanon, 
X.  Y." 

The  statements  of  these  atithors  are  not  to  be  aecejited  as  inijiartial. 
Each  of  the  two  tirst  named  is  nuicli  engao-cd  throiiuhout  in  dispani<i;intr 
the  ]>reparatious  recommended  by  the  other.  The  Cmciinuiti  work,  in 
which  many  formulas  appear,  justly  charges  the  New  Y'ork  manufac- 
turers with  concealing  tlieir  fornnilas,  an<l  advances  the  following  criti- 
cism :  "Unfortunately  some  pi'rsons  are  so  wrapped  up  in  what  are 
called  * concentratetl  remedies'  that  thev  will  blindlv  enn)lov  anvthinj; 
presented  as  such  \vitliout  stopping  to  incpiire  or  examine  into  its  claims ; 
this  is  decidedly  wrong." 

On  the  other  hand,  Dr.  Grover  Coe,  writing  in  the  interest  of  the 
New  York  maimfacturers  of  concentrated  remedies,  repudiates  the  single 
principles  or  precipitates  obtained  by  the  siime  process  for  almost  every 
variety  of  vegetable  substance  as  recommended  by  ^Merrill  and  indorsed 
by  Dr.  King.  He  claims  for  his  remedies  that  they  embody  not  merely 
single  "  resinoid,"  or  "  alkaloiil,"  or  "  neutral"  ])rincii)les  from  ])lants, 
i)Ut  all  these  as  contained  in  their  several  j)lants  tirst  separately  isolated 
and  then  recombined,  which  is  practically  impossible  and  scieutitieally 
absurd. 

I'his  extraordinary  assertion,  taken  in  connection  with  the  great 
number  and  variety  of  remedies  advertised  claiming  to  be  the  "concen- 
trated cfpiivalents"  of  plants  but  little  known  to  chemists,  and  never 
satisfactorilv  analvzed,  cannot  but  strike  the  mind  of  any  one  in  the 
least  ac<piainted  with  th<'  dittienlties  of  the  subject  as  too  severe  a  tax  on 
credulity. 

Th(!  classification  of  the  proximate  principles  of  plants  adopted  by 
Di-.  C(M'  is,  moreover,  different  from  any  known  to  science,  and  some  of 
the  definitions  given  to  the  several  classes  named  do  not  coiTcspond  with 
those  of  the  reco<;ni/ed  authorities.  Thus  the  oleoresins  are  stated  to  be 
c<tmp<tinids  of  fixed  oils,  wax,  and  resin,  while  balsams  are  delined  as 
mixtures  of  resin  ami  volatile  oil.  A  distinction  is  drawn  without  a 
dillerence  between  resins  and  resinoids.     Neutral  i)rinciplcs,  which  the 
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author  claims  to  have  been  "  the  first  to  recognize  in  their  true  remedial 
value,  and  the  first  to  establish  in  their  identity  as  a  class  of  distin(;t 
proximate  principles,  and  the  fii'st  to  record  their  ])liysical  and  ch(!mical 
characteristics,"  ure  said  to  be  altered  in  their  composition  or  completely 
destroyed  in  the  preparation  of  extracts,  etc.  In  the  definition  of  these 
they  are  quite  confounded  with  the  nondescript  and  almost  infinitely 
varied  "  extractive  "  substances  M'hich  have  no  single  character  in  com- 
mon, and  are  fust  disappearing  from  the  catalogue  of  vegetable  products 
before  the  searching  scrutiny  of  modern  chemLstry. 

It  is  but  simple  justice  to  those  who  are  asked  to  accept  remedies  pre- 
pared by  secret  processes  upon  faith  in  the  manufacturer,  that  his  claims, 
and  those  of  his  sponsors,  should  be  somewhat  inquired  into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extraction  and 
concentration  of  medicines  is  a  growing  demand  of  our  times,  but  the 
efforts  of  the  so-called  "  eclectic  pharmaceutist "  in  that  direction  have 
been  marred  by  a  too  exclusive  reliance  upon  the  single  process  of  pre- 
cipitation from  a  strong  alcoholic  tincture  by  water — a  ])rocess  well 
adapted  to  those  cases  in  which  the  active  principle  of  the  drug  is  dis- 
tinctly resinous,  but  unsuited  to  a  large  number  of  vegetable  substances, 
the  active  principles  of  which  are  more  or  less  completely  soluble  in 
water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  the  con- 
dition of  powders  by  the  addition  of  sugar  of  milk,  or  other  dry  material, 
to  those  Avhich  are  naturally  soft  or  oily,  has  many  objections,  among 
which  are  their  unnecessary  dilution,  and  the  increased  exposure  of  their 
particles  to  oxidation  or  evaporation. 

An  important  objection  to  this  system  of  practice  is  that  while  it 
claims  to  be  eclectic,  it  is,  in  fact,  exclusive,  confining  its  remedies 
almost  entirelv  to  indigenous  druo-s  of  vegetable  orio;iu.  It  must  be 
confessed  that  the  variety  of  our  indigenous  materia  medica  is  very 
great,  and  perhaps  sufficient  for  most  purposes  of  the  physician ;  but 
there  is  neither  philosophy  nor  policy  in  creating  an  exclusively  Amer- 
ican system  of  practice,  while  by  commerce,  by  literatui'e  and  science, 
our  countrv  is  linked  with  all  the  civilized  world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and 
scientific  truthfulness  which  pervades  its  literature.  There  is  an  obvious 
special  pleading  in  arguments,  and  an  aim  to  promote  local  business  in- 
terests in  its  publications,  which  necessarily  detract  from  its  reputation, 
and  shut  out  its  professors  from  the  sympathy  and  countenance  of  the 
class  whose  influence  can  least  be  spared  from  any  scientific  reform. 

The  so-called  "American  system  of  practice  "  requires  a  protest  against 
its  exclusiveness,  its  empiricism,  and  its  unprofessional  character;  but 
that  whatever  of  good  it  contains  may  be  made  known,  the  present 
(•ha})ter  is  devoted  to  a  notice  of  the  remedies  offered  by  its  rival 
schools. 

The  "  Eclectic  remedies  "  are  preceded  in  the  present  chapter  by  the 
new  officinal  class  Resince,  one  of  which,  resina  podophylli,  originated 
with  practitioners  of  that  school,  and  is  the  most  popular  representative 
of  its  class. 
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Officinal  Name. 

Dose. 

Propertiee. 

Synonyms. 

1        (\i|iail>n> 

1        Kc-inse  jalajMP 
Ki'siniv  jxHldiihylH 
Kc'sina-  ticnnunonii 

Grains  v 
(i rains  v 
Grains  j 
Ciniins  v 

Diuretic 

Cathartic 
Cailiarlic 
Cut  ha  nil- 

.lal.ipin. 
I'oilophyllin. 
Kesin  of  scainraony. 

Working  Formulas. 
Hesijia  Copaiboc,  U.  S.  P.     {Resin  of  Copaiba.) 

The  nsiMiu'  left  after  (Ustilllnjx  off  tlie  volatile  oil  from  copaiha. 

A  yellowish  <.»r  browni.-h-yellow,  brittle  resin,  of  a  weak  odor  and 
ta>itc  of  copaiba,  aiid  au  aeid  reaction.  Soluble  in  alcohol,  benzol,  or 
anivlic  alcohol. 


Resiim  Jalapx,  U.  S.  P.     {Bcsin  of  Jalap.) 


100 


Jalap,  in  No.  GO  powder,  one  hundred  parts    .... 

Alcohol, 

M'ater,  each A  sufficient  quantity. 

Moi.sten  the  powder  with  25  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enoutrh  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  licpiid  be<2;ins  to  drop  from  the 
j)ereolator,  close  the  lower  orifice,  and,  having  clo.sely  covered  the  per- 
colator, macerate  for  48  hom*s.  Then  allow  the  percolation  to  jirtK-eed, 
frradiially  adding  alcohol,  uutil  200  parts  of  tincture  are  obtained,  or 
until  the  tincture  cea.ses  to  produce  more  than  a  slight  turbidity  when 
droppcnl  into  water.  Distil  otf  the  alcohol,  by  means  of  a  water-bath, 
until  the  tincture  is  re<luced  to  40  parts,  and  add  the  latter,  with  con- 
stant stirring,  to  900  parts  of  water.  When  the  precijiitate  has  sub- 
sided, dec-ant  the  supernatant  liquid,  and  wash  the  ]>reci]iitate  twice,  by 
dccantation,  with  I'resh  portions  of  water.  Place  it  upon  a  strainer, 
and,  Iraving  pressed  out  the  liquid,  dry  the  resin  with  a  gentle  heat. 

Resin  of  jalap  is  partly  soluble  in  ether,  and  the  residue,  when  di.s- 
solvdl  in  solution  of  ])otassa,  is  not  prccij)itat('d  l)y  the  addition  of 
diluted  hydfofhloric  acid  in  excess.  It  is  in.soluble  in  disulphide  of 
carbon.  One  part  of  the  resin  is  soluble  in  50  })art8  of  ^varm  water  of 
anunonia.  On  cooling,  the  .solution  does  not  gelatinize,  and  remains 
clear  after  being  .supcrsaturatc<l  with  acids.  If  the  anunoniacal  solution 
is  (juickly  evaporated,  the  residue  is  soluble  in  water. 


Bcsiim  Podophylli,  U.  S.  P.     [Resin  of  Fodop/ii/llum.) 


100 
1 


Podophylluni,  in  Xo.  GO  powder,  one  hundred  parts 

Hydrochloric  acid,  one  part 

Alcohol, 

Water,  each A  sufficient  quantity 


Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindriad  percolator ;  then  add  enough  alcohol  to  saturate  the  pjwder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcoliol,  until  150  parts  of  tincture  are  obtained,  or 
until  the  tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  alcohol,  by  means  of  a  water-bath, 
until  the  tincture  is  reduced  to  the  consistence  of  honey,  and  pour  it 
slowly,  with  constant  stirring,  into  100  parts  of  water,  previously  cooled 
to  a  temperature  below  10°  C.  (50°  F.),  and  mixed  with  the  hydrochloric 
acid.  When  the  precipitate  has  subsided,  decant  the  supernatant  liquid, 
and  wash  the  precipitate  twice,  by  decantation,  with  fresh  portions  of 
cold  water.  Spread  it  in  a  thin  layer,  upon  a  strainer,  and  dry  the  resin 
by  exposure  to  the  air,  in  a  cool  place. 

Resin  of  podophyllum  is  partly  soluble  in  ether,  and  the  residue, 
when  dissolved  in  solution  of  potassa,  is  precipitated  by  the  addition  of 
diluted  hydrochloric  acid  in  excess. 

Resina  Scammonii,  U.  S.  P.     [Resin  of  Scammomj.) 

Scammony,  in  No.  60  powder,  one  hundred  parts    .        .        .        100 

Alcohol, 

Water,  each A  sufficient  quantity. 

Digest  the  scammony  with  successive  portions  of  boiling  alcohol  until 
exhausted.  Mix  the  tinctures,  and  reduce  the  mixture  to  a  syrupy  con- 
sistence by  distilling  off  the  alcohol.  Then  add  the  residue  to  250  parts 
of  water,  separate  the  precijiitate  formed,  wash  it  thoroughly  with  water, 
and  dry  it  with  a  gentle  heat. 

Resin  of  scammony  is  wholly  soluble  in  ether.  It  dissolves  in  solu- 
tion of  potassa,  and  the  heated  solution  is  not  precipitated  by  the  addi- 
tion of  hydrochloric  acid  in  excess. 

REMARKS. 

For  the  characteristic  distinctions  of  resin  of  jalap  and  podophyllin, 
the  reader  is  referred  to  Am.  Jour.  Pharm.,  1862,  p.  113. 

Resin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  in  the 
usual  process  of  the  manufacturers,  in  which  muriatic  acid  is  added  to 
the  water  with  which  it  is  to  be  precipitated.  It  is  partly  soluble  in 
ether,  and  the  residue,  when  dissolved  in  solution  of  potassa,  is  precipi- 
table  by  dilute  muriatic  acid  in  excess.  Prof.  F.  Fullager  has  lately 
announced  the  existence  in  the  root  of  podophyllum  of  the  alkaloid 
berberina,  which  was  previously  noticed  by  Mr.  Hodgson,  Jr.,  as  yellow 
coloring  matter ;  being  soluble  in  cold  water  this  is  lost  by  the  officinal 
method  of  preparation ;  but  owing  to  the  insolubility  of  the  yellow 
muriate  of  berberina  it  is  mixed  with  the  precipitated  resin,  and  accounts 
for  the  yellow  color  of  the  commercial  podophyllin,  and  in  part  for  some 
of  its  properties. 

Resin  of  scammony  is  directed  to  be  prepared  according  to  the  U.  S. 
Pharmacopceia  from  commercial  scammony  by  digesting  with  successive 
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jK)rtii>ns  of  boilino;  alcohol  until  oxliniistcd,  mixing;  the  tinrturos,  evap- 
ontiiiii'  to  a  svnipv  coiisisti'iice  1)V  (li.^tillinLr  oiV  the  alcoliol,  addinj;  tiie 
n»iu'ciitnit(Hl  litjiiid  to  watiT,  wasliinii-  and  drving;  tiu'  pivcipitate.  Jt  is 
wliollv  solui»K>  in  other,  also  in  ollicinal  solution  of  pota.ssji,  from  Avhich 
solution  an  oxtvss  of  dilutctl  muriatic  acid  does  not  i)recij)itatc  it. 

A  nsin  of  .^raiiimo)!}/  is  prejiai'cd  from  the  dried  roots  hy  tlie  j)r(K'ess 
of  the  British  P/ioDiiarojiaid,  which  ditlci"s  from  the  forei:-oin«j:.  The 
r<M>ts  are  di<rcste<l  with  water  and  with  diluted  acid,  hy  which  means 
thev  are  deprived  oi"  all  matter  soluble  in  these  menstrua,  then  with 
alci>hol,  which  dissolves  out  the  resin,  which  is  collected  on  the  recovery 
of  the  alcohol  l)v  distillation.  The  roots  are  collected  in  Asia  Minor, 
drit.-*!  and  shij>pe<l  to  J^on«lon,  where  this  resin  is  now  manufactured. 
The  ])hvsical  (pialities  of  the  scummony  thus  preparwl  differ  consider- 
ahlv  from  viri>;in  scjunmony  and  from  the  officinal  resin,  beinj;  non- 
porous,  not  ])roducing:  a  lather  when  rubbed  with  water,  ami,  instead 
of  pos<essintr  ti  nuistv  or  sour  cheese-like  odor,  havintr  an  aromatic  and 
fruity  smell.     Its  dose  is  from  4  to  12  grains. 

Mrillfdl  Propcftiea. —  The  medical  properties  of  these  three  resins  are 
somewhat  similar.  ]\esin  of  jalap  has  long;  been  known  as  a  powerful 
cjithartic,  in  doses  of  from  1  to  5  grains,  tritm-ated  with  sugar  or  other 
diluents  or  correctives. 

PodojiJii/flin  is  undoubtedly  one  of  the  most  poAverful  purgatives  in 
ase,  acting,  in  doses  of  2  to  4  grains,  as  a  drastic  cathartic,  accompaniixl 
in  its  action  with  nuicli  nausea  and  griping.  Tn  smaller  doses  (]  grain 
to  1  grain),  it  o})erates  as  an  alterativi;  and  cholagogue.  Jt  is  claimed 
for  this  remedy  that  it  is  a  regulator  of  the  secretions,  tending  to  restore 
them  t<i  normal  activity,  and  that  it  completely  supersedes  mercury  in 
all  cases  where  it  is  indicated,  even,  in  some  cases,  producing  ]>tyalism. 
It  is  seldom  or  never  em])loved  alone,  its  effects  being  greatly  increased, 
anil  its  dose  lessened,  according  to  the  testimony  of  ])ractitioners  accus- 
tomed to  its  ase,  by  long  tritiu-ation  with  4  to  10  times  its  weight  of 
sugsir  or  sugar  of  milk.  "  Caulophyllin"  combined  with  it  is  stiid  to 
m;iterially  lessen  its  jviinful  and  tlisagreeable  effects.  A  compound  of 
podophyllin,  with  10  parts  of  "  leptandrin  "  and  10  of  sugar,  is  esteemed 
sLS  an  alterative  in  dyspepsia  ;  the  discovery  of  the  presence  of  berberina 
in  the  connnercial  jKMlophyllin  explains  its  known  tonic  effects. 

lirsin  of  .scdinmoui/  has  been  verv  rarelv  ])rescribed ;  it  was  officinal 
for  the  first  time  in  18()0,  as  distinct  from  the  imj)urities  associated  with 
it  as  connnercial  scammony.  It  was  made  officinal  lor  the  piu'pose  of 
introducing  it  as  an  ingredient  into  the  compound  extract  of  colocynth. 
Its  high  cost  deters  all  but  the  most  cimscientious  manufacturers  from 
coiuplying  with  the  otHcinal  directions  in  this  respect. 

UxoFFiciNAL  Concentrated  Hemediics. 

Aporj/nin  is  the  name  given  to  a  jireparation  by  J.  B.  Robinson, 
formerly  of  Cincinnati,  from  the  root  of  apocynum  androsjcmiiblinm, 
and  re<'ommended  i)y  Dr.  John  King  in  his  J}i.^j>ni.'<(ifori/.  1'he  fornnda 
dire<"ts  the  ])rej)aration  of  a  saturated  tincture  of  the  root,  treating  this 
with  ammonia,  then  filtering  and  i)recipitating  the  apocyniu  with  sul- 


UNOFFICINAL    CONCENTRATED    REMEDIES.  857 

pliuric  acid,  added  gradually;  it  is  to  be  washed  in  one  or  two  waters 
and  then  dried.  1  ft.  of  the  root  yields  al^out  ^  an  ounce.  It  is  repre- 
sented as  a  powder  of  a  dark-brown  color,  a  strong  odor  of  the  root, 
and  a  bitter,  nauseous,  and  unpleasant  taste.  It  is  recommended  in 
jaundice,  hepatic  torpor,  and  constipation,  combined  in  equal  parts  with 
ieptandrin  and  myricin.     The  dose,  as  given  by  Tilden,  is  |  to  2  grains. 

Alnuinr  and  a/nnin  are  names  given  to  preparations  derived  from  the 
bark  of  alnus  rubra  (tag  alder).  The  last  named  is  recommended  as 
possessing  alterative,  tonic,  and  sub-astringent  properties  in  doses  of  1 
to  3  grains  3  or  4  times  a  day.  The  other  is  said  to  be  adapted  to  the 
same  purposes.  Alnuin  is  announced  in  Tilden 's  FormnJdry  as  useful 
in  herpes,  syphilis,  scorbutus,  impetigo,  etc.,  and  by  Dr.  Grover  Coe  as 
adapted  to  scrofula,  eruptions  of  the  skin,  rheumatism,  and  syphilis,  and 
wherever  an  alterative  is  required. 

Ampelopsin  is  a  j^reparation  from  ampelopsis  quinquefolia  (Virginia 
creeper),  made  by  an  unpublished  process;  it  is  re])uted  to  be  alterative, 
diuretic,  expectorant,  anti-syphilitic,  astringent,  and  tonic.  Dose,  3  to 
10  grains. 

Andepidin  is  a  concentrated  preparation  from  asclepia.s  tuberosa 
(pleurisy  root),  obtained  by  a  process  similar  to  that  for  the  resin  cimi- 
cifugin,  and  Ls  a  dark,  serai-liquid,  extractive-like  mass.  Its  dose  is 
from  1  to  5  grains  3  times  a  day,  as  an  expectorant,  diaphoretic,  and 
tonic.  It  is  recommended  in  fevers  of  every  type,  inflammatory  dis- 
eases, whooping-cough,  and  in  chronic  diseases  of  digestive  organs,  and 
Dr.  Coe  speaks  of  Keith's  a.sclepiu  as  wiivensaUy  admissible  in  the  treat- 
ment of  disease. 

Ascletine  is  described  as  a  white  powder,  with  but  little  taste  or  odor, 
recommended  as  the  active  principle  of  the  plant ;  but  the  editor  of  the 
Ededie  Dispensatory  thinks  it  "  an  imposition  upon  the  profession." 

Barosmin,  derived  from  buchu  by  an  unpublished  process,  is  asserted 
by  Dr.  Grover  Coe  to  be  a  diuretic,  alterative,  diaphoretic,  tonic,  stimu- 
lant, antispasmodic — properties  which  have  not  been  claimed  for  the 
leaves  themselves.     Dose,  from  2  to  4  grains. 

Baptisin  is  a  preparation  prescribed  by  the  "  eclectic "  practitioners 
from  the  bark  of  the  root  and  the  leaves  (?)  of  baptisia  tinctoria  (wild 
indigo),  one  of  our  familiar  indigenous  weeds.  In  its  chemical  nature 
it  seems  to  be  a  resinous  extractive,  which  is  said  to  be  precipitated  by 
an  acid,  or  by  acetate  of  lead,  from  the  saturated  tincture.  The  foruuila 
has  not  been  published.  It  is  described  as  of  a  yellowish-brown  color, 
a  strong  and  characteristic  odor,  and  a  bitter,  disagreeable,  persistent 
taste.  It  is  only  partially  soluble  in  alcohol,  much  more  so  on  the  addi- 
tion of  ammonia  or  potassa.  It  is  given  in  a  dose  of  from  i  to  J  grain 
Avith  a  view  to  increase  the  action  of  the  glandular  system  and  to  arouse 
the  liver,  also  an  external  application  to  gangrenous  and  erysipelatous 
ulcerations.  Variously  combined  it  is  much  prescribed  in  "  eclectic " 
practice.    In  large  doses  it  is  said  to  produce  very  disagreeable  prostration. 

Caidophyllin. — This  preparation,  from  the  root  of  leontice  thalictroides 
(Lin.),  caulophyllura  thalictroides  (Mich.)  (blue  cohosh),  is  made  by 
Merrill,  by  precipitation  from  the  saturated  tincture,  similar  to  the  prep- 
aration of  podophyllin    and    cimicifugin,  using,  however,  as  small   a 
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t|U:uititv  of  water  a-^  possible  to  j)revent  waste,  as  tlie  ]>reoi|)itate  is  solu- 
l»le.  C':iiil<)|tlivlliii  thus  projinrctl  is  an  extractive  siihstauce  (if  a  lifflit- 
l)n»\vn  color,  with  a  jR'i-uliar,  not  unpleasant  odor,  and  a  sli«j;htly  hitter 
taste,  and  some  dejjree  of  puiiireney.  It  is  said  to  l)e  insoluhle  in  ether, 
nartiallv  soluhic  in  water,  more  so  in  aleohol ;  the  addition  of  solution 
of  ammonia  renders  it  soluble  in  either  menstruum,  and  the  solution 
LH^(N)mes  a  (hu'k  wint'  color. 

The  followin«r  i)roccss  for  obtaininj;  eaulophyllin  is  by  Dr.  F.  D.  Hill, 
of  Cincinnati:  Exhaust  the  root  of  caulophyllum  with  alcohol  and 
obtain  a  thick  Huid  extraet,  add  this  to  twiee  its  vt)lume  of  saturatetl 
ai|Ut'ous  solution  of  alum,  and  place  it  aside  to  rest  for  3  or  4  days; 
iluu  place  it  on  a  lilter  cloth,  and  allow  the  water  to  filter  throut:;h; 
wash  the  pnMluet  2  or  3  times  with  fresh  water,  and  let  the  residuum 
drv  in  the  open  air.  \\'h(n  dry,  it  readily  forms  a  powder  of  a  lij^ht 
gr.ivish  color. 

The  ordinary  dose  of  caulo])hyllin  is  from  ^  of  a  jji-ain  to  1  o;rain,  3 
or  4  times  a  day,  its  therapeutic  effect  being  exerted  on  the  uterus,  as  a 
tonic  and  alterative.  As  a  parturient  it  is  given  in  doses  of  from  2  to 
4  grains,  at  intervals  of  1 5  to  30  minutes,  after  actual  lal)or  has  commenced. 

C'aulo])hvllin  is  said  to  be  prejiared  by  some  manufacturei"s  from  an 
aqueous  infusion  of  the  root,  ilecolorizcd  by  animal  charcoal,  and  con- 
eentrateil  in  vacuo  by  adding  infusion  of  galls,  or  96  per  cent,  aleohol, 
collecting  the  precipitate,  drying  and  powdering  it.  It  is  then  sold  as 
an  "  a//i7f/o/</,"  although  its  ])ro])erties  are  said  not  to  var}''  much  from 
those  of  the  tii"st,  which  is  usually  considered  as  a  " /r,sv'»o/r/." 

(A'anothine  is  the  name  given  to  a  j)reparation  described  in  the  New 
York  Journal  of  Organic  and  Medical  Cheniistri/,  vol.  i.,  p.  43,  as  pre- 
pared from  the  leaves  of  the  New  Jei'sey  tea,  Cfenothus  Americamis, 
l)y  the  following  ]>rocess :  P'irst  extraet  the  coloring  and  resinous  matter 
from  the  leaves  by  alcohol,  then  place  the  nuiss  in  an  aleml>ic  appa- 
ratus (?)  and  displace  the  alcohol  remaining  in  it,  after  which  tlie  mass 
is  to  be  subjected  to  the  percolating  process  with  hot  distilknl  water 
until  the  active  princij)le  is  displaced.  The  aqueous  solution  is  then 
eva|)orated  in  niciio  to  the  consistency  of  thick  syrup,  and  jirecij)itated 
and  purified  in  nearly  absolute  alcohol.  The  precipitate  is  then  dii'ccted 
to  be  dricnl  into  a  ]):utially  crystalline  mass,  in  a  vacuum  at  alxait 
100°  F.  The  i)reparation  reduced  to  powder  is  «iid  to  be  nearly  white, 
and  to  resemble  green  tea  in  odor  and  taste.  It  is  soluble  in  water,  but 
nearly  insoluble  in  alcohol,  in  which  properties  it  a])pears  to  resemble 
some  of  the  so-called  eclectic  "alkaloids,"  as  eaulophyllin. 

This  priH-ess,  like  many  others,  is  too  obscure  to  be  used  by  the  unin- 
itiated, and  th<'  preparation  can  onlv  be  adopted  by  those  who  accept  it 
on  the  ground  of  conlidence  in  the  manufacturers. 

CeroHein  is  the  only  preparation  derived  from  the  nnofficinal  bark  of 
Ceiusus  Virginiana  (choke  cherry).  It  is  highly  lauded  by  I)r.  Grover 
C'oe  as  a  substitute  for  (|uinine  in  certain  conditions  of  the  system  wherein 
the  veiretable  alkali  is  inadmissible.  He  represents  that  crraxrin  con- 
tains "resinoi<l"  and  neutral  principles  besides  amygdalin,  j)hloridzin, 
and  picrin.  Dose,  5  to  10  grains.  It  is  not  made  by  the  eclectic  manu- 
facturers generally. 
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Chelonin  is  a  "  resinoici,"  prepared  from  chelone  glabra  (balmony). 
No  fornuila  is  published  for  it,  but  it  appears  to  be  given  in  doses  of 
from  1  to  2  grains,  as  a  representative  of  the  leaves  from  which  it  is 
prepared.     These  are  accounted  tonic,  cathartic,  and  anthelmintic. 

Cimicifugin,  or  Macrotin,  another  eclectic  "  resiuoid,"  is  prepared  by 
forming  a  concentrated  tincture  of  black  snakeroot,  Ciinicifuga  raccmosa, 
diluting  it  with  its  bulk  of  water,  and  distilling  off  the  alcohol.  It  is 
then  collected  from  the  bottom  of  the  vessel  and  powdered.  A  modi- 
fication of  this  process  by  Prof.  E.  S.  Wayne  yields  a  more  elegant  and 
more  active  preparation.  He  directs  that  the  strong  tincture  shall  be 
allowed  to  evaporate  spontaneously,  until  a  solid  mass  is  deposited,  the 
remaining  fluid  is  poured  off  and  the  mass  dissolved  in  alcohol,  slowly 
evaporated  to  the  consistence  of  a  fluid  extract,  and  then  placed  in  thin 
layers  upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brow^n  powder,  of  a 
faint  odor  and  a  slightly  bitter,  nauseous  taste.  It  has  not  been  analyzed, 
but  appears  to  be  an  impure  resin.  I  obtained  4f  per  cent,  of  it  in  my 
experiments.  (See  paper  on  Eclectic  Pharmacy,  Amer.  Jour.  Pharm., 
vol.  xxiii.,  p.  329.)  Its  medical  properties  are  described  in  Dr.  King's 
Dif^pensatori/  as  tonic,  alterative,  nervine,  antiperiodic,  with  an  especial 
affinity  for  the  uterus.  It  does  not,  according  to  this  authority,  possess 
the  narcotic  properties  of  the  root.  Dr.  Grover  Coe  considers  the 
macrotin  of  Keith  as  alterative,  antispasmodic,  stimulant,  diaphoretic, 
diuretic,  expectorant,  resolvent,  nervine,  emmenagogue,  parturient,  tonic, 
and  narcotic,  and  enumerates  28  diseases  in  which  it  is  employed.  In 
regard  to  this  particular  manufacture,  it  may  be  remarked  that  it  claims 
to  be  composed  of  three  principles,  "  resiuoid,  alkaloid,  and  neutral." 
Cimicifugin  is  considerably  used  by  practitioners  in  the  treatment  of 
chorea.  Of  course,  a  great  variety  of  combinations  may  be  resorted  to 
as  occasion  requires,  and  it  undoubtedly  deserves  a  fair  trial  of  its 
merits,  especially  as  it  is  a  preparation  free  from  the  suspicion  of  em- 
piricism or  secrecy.     Its  dose  is  from  1  to  6  grains. 

Chlmaphilin,  catalogued  among  the  concentrated  medicines  of  one 
of  the  eclectic  manufacturers  as  an  alterative,  tonic,  diuretic,  and 
astringent,  is  derived  from  chimaphila  umbellata  by  the  following 
process :  Agitate  a  tincture  of  pipsissewa  with  chloroform,  allow  the 
mixture  to  stand,  remove  the  lighter  liquid,  and  permit  the  cldoroformic 
solution  to  evaporate.  The  crystalline  residue  should  be  purified  by 
solution  in  alcohol,  filtration,  and  spontaneous  evaporation.  The  dose 
is  2  or  3  grains. 

CoUinsonm,  derived  from  Collinsonia  Canadensis  (hard-hack,  or  stone 
root),  is  represented  by  Dr.  Coe  as  a  valuable  tonic,  astringent,  diapho- 
retic, alterative,  resolvent,  and  diuretic,  in  doses  of  5  grains. 

C'ornine  is  the  name  applied  to  a  precipitate,  obtained  by  adding  to 
water  a  saturated  tincture  of  the  bark  of  Cornus  Florida  (dogwood). 
The  details  of  this  method  are  probably  varied  by  the  several  manu- 
facturers, and  the  results  doubtless  differ  accordingly.  It  is  usually  a 
light  grayish-brown  powder,  of  a  j^eculiar  odor,  slightly  bitter,  astrin- 
gent taste ;  insoluble  in  water,  diluted  acids,  and  volatile  oils ;  nearly 
soluble  in  alcohol,  entirely  with  the  assistance  of  ammonia  or  caustic 
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j)<)ta-v>;i,  whii-li  also  renders  it  |);irtially  soluble  in  water.  It  is  soluble 
in  I'tlit-r,  and  ainnionia  added  removes  the  eornine  in  solution,  leavinij; 
the  ether  transparent  on  tlie  surlaet".  (lvin*;'s  J>i.'<jt<its(if(irif.)  The 
iMH-uliar  bitter  principle  seems  to  have  been  obtaine<l  by  Trot".  J.  M. 
Maisch  in  s<»luti()U,  but  itri  extreme  fUeility  of  deeomposition  preventetl 
its  isolation. 

lb>\v  l"ar  this  j)roduet  is  a  rej)resentative  ot"  the  aetive  prineijiles  of 
the  barU  has  not  been  fully  shown,  nor  do  1  know  whether  it  resembles 
the  |)reparation  lon<r  vended  under  the  sjime  name  by  the  late  G.  W. 
Carpenter,  of  Philadelphia. 

Dr.  C'oc's  worU  rcpresi'uts  the  corni)t  of  B.  Keith  iS:  Co.  as  eontainin*; 
the  proximate  jirinciples  soluble  in  alcohol  and  those  soluble  in  water — 
tannic  acid,  etc. — in  the  pnt})ortion  in  which  they  exist  in  the  bark,  and 
iienee  that  it  is  a  more  perfect  rei)re.sentative  of  the  bark  than  the 
"resinoid"  eornine  of  Merrill  and  other  manufacturers.  A  s]>ecimen  I 
have  examined  was  etjualiy  solul)le  in  water  and  alcohol,  and  was  evi- 
dently composed  in  fj;reat  part  of  tannic  acid. 

Doii-wotxl  bark  has  for  many  years  had  an  excellent  reputation  as  a 
tonic  and  astrint^ent,  and  has  been  used  with  success  in  the  treatment 
of  intermittents,  and  it  is  claimed  that  eornine,  in  l()-<rrain  doses,  is  an 
excellent  anti-j)eriodic,  adaj)ted  to  supersede  quinine,  where,  from  any 
cause,  it  is  contraindicated,  or  where  it  is  not  readily  procurable.  Of 
course,  this  statement  mast  be  taken  with  allowance.  As  a  general 
tonic,  it  is  prescribed  in  doses  varvinu:;  from  1  to  10  trrains. 

(  hn/ihdia. — The  small  round  tubers  of  Corydalis  ibrmosa  are  larsjelv 
collected  in  the  Western  States  of  the  Union,  and  consiilerably  used 
under  the  name  of  Turkey  corn,  as  a  domestic  and  eclectic  alterative 
remedy.  Analysis  has  discovered  the  i)resence  of  a  veQ;etable  alkali 
named  corif<I(i/iit((,  which  is  described  in  the  cha])ter  on  veg'ctable 
alkalies.  The  eclectic  ])reparations,  as  issue<l  by  diiferent  manufac- 
turei-s,  are  called  corvdalia  and  corj/dalin  ;  the  former  claiming;  to  be 
an  "  alkaloid  "  and  the  latter  a  "  resinoid  "  principle.  Merrill's  process 
for  corvdalia  consists  in  addint;-  water  to  the  tinctur(\  collectin<2:  the  ]ire- 
cipitate,  then  ad(lin;x  amiiionia  and  eollectins^  the  additional  j)recipitate, 
filterinu:  and  addino-  muriatic  acid,  when  "  the  balance  of  the  alkaloid  " 
is  ]»recipitated.  I'hat  the  mixed  precij)itates,  which,  according  to  Merrill, 
amount  to  little  niore  than  1  ounce  from  4  ])ounds  of  the  tubers,  can 
lay  claim  to  be  the  alkaline  active  ]M'inciple  of  the  drug,  will  be  dis- 
puted by  many;  it  is,  however,  highly  s})oken  of  as  an  alterative  by 
1  >r.  King,  who  says  "it  will  be  found  useful  in  all  .scrofulous  and 
syphilitic  allections,  as  well  as  in  many  cutaneous  diseases."  Corj/dalin, 
issued  as  a  "  resinoid,"  (»f  which  there  is  no  jmblished  formula,  is  recom- 
mended for  the  same  ])ur))oses,  in  the  same  dose — from  .V  grain  to  1  grain 
(King).  Keith's  j)reparation,  containing  resin,  resinoid,  alkaloid,  and 
neutral  j)rinci|)le,  is  given,  according  to  Coe,  in  2-graiu  doses.  Combi- 
nations of  these  prejiarations  with  berberin.  hydi-astin,  ])tel('in,  etc.,  are 
recommended  as  tonic,  and  with  p»Klophyllin,  xanthoxylin,  stillingin, 
iridin,  phytolaccin,etc.,as  alterative.  The  custom  of  giving  these  com- 
l»inations  to  the  exclusion  of  individual  remedies  is  not  favorable  to  a 
clear  appreciation  ol"  their  respective  therapeutical  i)roperties. 
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Ci/pripedin. — This  preparation,  named  on  tlie  catalogues  of  the  man- 
ufacturei-s  of  eclectic  remedies,  is  generally  descriljed  as  an  oleoresin ;  it 
is  directed  to  be  prepared  by  the  precijjitation  of  a  concentrated  tincture 
of  the  root  of  Cypripedium  pubescens  (yellow  ladies'  slipper  root)  by 
adding  it  to  water.  It  is  given  in  doses  of  |^  a  grain  to  3  grains  as  an 
antispasmodic  and  anodyne.  10  grains  are  mentioned  as  a  maximum 
dose  of  Keith's  preparation,  which  is  stated  to  be  composed  of  a 
"  resinoid  and  a  neutral  principle." 

Dioscorein  is  a  resinous  extract,  prepared  from  a  saturated  tincture  of 
the  root  of  Dioscorea  villosa  (wild  vam)  l)v  addino;  it  to  its  weiirht  of 
water  and  distilling  off  the  alcohol,  when  the  precipitate  remaining  in 
the  water  may  be  collected,  dried,  and  pulverized.  This  process,  which 
is  the  same  as  for  other  resinous  extracts,  yields  a  product  described  in 
Js.'mg's  Uispensafori/ as  a  light  yellowish-brown  powder,  growing  darker 
by  age,  deliquescent,  of  a  faint  smell,  and  slightly  sweetish,  resinous, 
very  bitter,  acrid,  and  persistent  taste.  Like  some  other  resinous  ex- 
tracts, it  is  much  more  soluble  in  alcohol  when  fresh  than  after  long 
exposure.  This  preparation  is  said  to  be  a  valuable  antispasmodic  rem- 
edy, especially  useful  in  bilious  colic,  in  which  disease  Dr.  King  believes 
it  to  be  as  much  a  specific  as  quinine  is  in  intermittent.  It  is  given  in 
doses  of  1  to  4  grains  eveiy  10  or  20  minutes  in  colic;  also,  varicjusly 
combined,  in  some  forms  of  uterine  disease,  and,  in  combination  with 
extract  of  Corn  us  cericea,  to  overcome  the  vomiting  of  pregnancy. 

Eaonymiii  is  an  empirical  preparation,  issued  by  one  of  the  manufac- 
turers of  eclectic  remedies,  of  which  the  mode  of  preparation  is  not 
puljlishcd.  It  is  a  product  from  the  bark  of  Euonymus  Americanus, 
and  is  represented  as  consisting  of  a  "  resinoid,  a  neutral,  and  an  alka- 
loid principle,"  and  as  possessed  of  tonic,  laxative,  alterative,  and  expec- 
torant properties.     Dose,  from  ^  to  4  grains. 

Eupatorine  and  Eupurpurin,  prepared,  according  to  King,  from  eupa- 
torium  ])urpureum,  differ  somewhat  in  their  mode  of  preparation  and 
properties,  though,  according  to  the  published  process,  both  are  precip- 
itated from  the  alcoholic  solution ;  the  former  by  an  equal  bulk  of 
water  acidulated  with  muriatic  acid,  and  the  latter  liy  twice  the  bulk 
of  water  alone.  Eupatorine,  as  prepared  by  J.  B.  Robinson,  of  Cin- 
cinnati, is  described  as  a  solid  dark-brown  resin,  with  a  peculiar  slightly 
aromatic  odor,  and  a  slightly  bitter  taste;  though  readily  pulverizable, 
it  rapidly  runs  into  a  mass,  which  l)lackens  by  age ;  it  is  soluble  in  am- 
monia and  potassa,  and  is  precipitated  of  a  lighter  color  from  the  latter 
solution  by  muriatic  acid.  Its  therapeutic  properties  seem  rather  unde- 
termined. Tilden  &  Co.  prepare  eupatorine  from  Eupatorium  perfoli- 
atum,  and  give  the  dose  as  from  1  to  2  grains  as  a  tonic  dia])horetic, 
while  eupurpurin  is  made  from  E.  purjjureum,  and  prescribed  as  a 
diuretic  in  doses  of  from  3  to  4  grains. 

Eupurpurin,  of  ^Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a 
thick  pilular  consistence,  of  a  dark  greenish-brown  color,  having  a  faint, 
peculiar  smell,  and  a  slightly  nauseous  taste ;  soluble  in  alcohol  and 
ether,  and  in  oil  of  turpentine,  from  which  ether  precipitates  the  resin, 
holding  the  oily  portion  in  solution,  and,  on  the  addition  of  alcohol,  the 
resin  is  redissolved  ;  it  is  almost  completely  soluble  in  alkalies,  but  com- 
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plctclv  SO  on  tlio  addition  of  a  small  (|Mantity  of  ether.  This  is  proscribed 
ill  d(»S4.'s  of  .'i  j^raiiis,  repeated  everv  .")  or  4  hmii-s,  as  a  powerliil  diuretie. 

Dr.  CVk»  repudiates  the  nonienelature  of  Tilden  and  the  Cineinnati 
e<'le('ties  in  ea.se  of  two  or  more  plants  from  the  same  genera  yieldinjjf 
eoneentrated  remiHlies,  and  j)rcf('rs  to  call  that  from  eupatorinm  perioli- 
atum,eupat<>rin  (|)erf(»),  and  that  from  M  purpnreum,enpatorin  (|)nrpu). 
To  the  euneentnited  reinedie-s,  issued  under  these  name.s  hy  Ji,  Keith  tV:  Co., 
lie  attributes  very  different  ])roperties,  thouu.h  each  is  siiid  to  be  a  mix- 
ture of  three  principles — a  ''  resinoid,  neutral,  and  alkaloid."  AlthoUirh 
the  H.  ( j>ur])u)  is  riH'ommcnded  i)y  C"oe  as  a  diuretic,  and  tis  useful  in 
«:;ravel,  he  iloes  not  mention  it  as  a  powerful  diuretic,  but  considers  it8 
powers  as  more  directly  alterative;  he  says  it  operates  in  dropsy  by 
reason  of  its  stimulant  influence  on  the  absorbents,  as  well  aa  by  its 
j)(»wei's  as  a  diuretie. 

Eajtltorhin,  deriveil  from  the  root  of  Euphorbia  corollata,  is  one  of 
tile  so-<'ul  led  "concentrated  medicines,"  made  in  New  York,  and  reeom- 
mendcil  as  an  emetie,  cathartic,  diaphoretic,  expectorant,  and  vermifuge. 
The  dose  is  1  grain  or  less. 

Frani'i-in,  derived  froni  the  root  of  Fiusera  Carol incnsis,  American 
Colombo,  consists,  according  to  Dr.  Coe,  of  a  resin,  a  neutral  princi|)le, 
and  a  "  muci-resin ;" ! !  its  properties  tonic,  stinuilant,  and  mildly 
astringent;  its  dose  from  2  to  10  grains. 

Grlxcmhi  is  the  name  gi^•en  to  a  "  concentrated  remedy"  prepared  l)y 
B.  Keith  &,  Co.,  from  the  root  of  one  of  the  most  beautiful  indigenous 
products  of  our  Southern  States,  Ge/semiiim  semperviren^'<,  yeWow  joi^sn- 
niine.  Tilden  &  Co.  prepare  a  "resinoid"  from  the  same  root,  under 
the  name  of  f/efscminin  ;  neither  of  these  pre]xirations  is  brought  with- 
in the  range  of  legitimate  practice  by  the  pul)lication  of  the  formula  for 
their  j)rej»aration,  nor  are  physicians  even  assured  of  their  actual  chemi- 
cal and  physical  characters.  Like  many  other  medicines  of  their  class, 
they  are  presented  for  our  adoption  solely  on  the  pei*sonal  guarantee  of 
their  res|)ectivc  maimfacturers  that  they  rej)resent  the  drug  from  which 
prcj)ared,  and  however  high  the  estimate  physicians  may  ))lace  upon  the 
knowledge,  skill,  and  integrity  of  their  respective  manufacturers,  and 
the  judgment  of  the  few  physicians  who  have  published  the  results  of 
their  experience  in  the  use  of  the  preparations,  the  medical  and  phar- 
maceutical profession  universally  feel  a  proper  hesitation  in  adopting 
any  remedy  the  preparation  of  which  is  conlini'd  to  a  single  house,  of 
whose  processes  they  are  not  allowed  to  judge,  and  whose  ])re})arations 
are  not  thrown  open  to  the  results  of  free  competition  and  scientific 
criticism. 

Gelsemin  is  recommended  in  doses  of  from  ]  to  2  grains  in  fevers, 
pneumonia,  pleuritis,  hvstcria,  amenorrhtca,  and  dysmenorrhoea,  etc.,  and 
the  pojudarity  of  this  root,  and  the  scarcity  of  well-known  preparations 
of  it,  have  given  this  cin-rency  among  physicians. 

(rcrrniln  or  (iirdniin  is  }irej)ared  from  the  root  of  Geranium  macu- 
latum,  crane's-j)ill  or  crow's-foot,  a  well-known  indigenous  astringent. 
The  process  described  in  King's  Dixpensatory  is  similar  to  that  for  pre- 
paring podophyllin  and  other  resinous  extracts,  though  it  would  seem 
that  the  nn^st  important  constituent  of  the  root,  tannic  acid,  from  its 
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ready  solubilit}'  in  water,  would  be  lost  by  this  methofl  of  preparation. 
Dr.  King  siys  tliat  "  many  manufacturers  prefer  making  it  by  evaporat- 
ing an  aqueous  decoction  of  the  root  to  dryness  and  evaporating,"  a 
process  which  would  yield  the  tannin.  The  dose  indicated  in  the  books 
is  from  1  to  5  grains. 

Hainamdm  is  the  name  of  a  preparation  from  the  root  of  witch-hazel, 
Hamamelis  Virginica;  its  principal  utility  seems  to  be  as  an  astringent, 
of  which  we  have  an  immense  number  in  use.  Dr.  Coe  states  that  it 
also  possesses  sedative  powers.     The  dose  is  5  grains. 

Helonin,  derived  from  Helonias  dioca,  false  unicorn  root,  is  a  so-called 
neutral  principle,  employed  in  eclectic  practice  as  a  uterine  tonic,  used  in 
prokipsiis  uteri,  and  diseases  peculiar  to  females,  and  "  to  remove  the 
tendency  to  repeated  and  successive  miscarriage."  Dose,  J  grain  to  2 
grains.     It  is  recommended  as  a  vermifuge  in  4-grain  doses. 

Hydrastin  is  the  name  applied  in  commerce  to  a  yellow  cr^'stalline 
precipitate,  pnxluced  on  the  addition  of  muriatic  acid  to  an  infusion  of 
hydrastis  Canadensis,  golden  seal  or  yellow  puccoon  root,  a  plant  of  the 
family  Ranunculaceae.  The  true  nature  of  this  precipitate  was  not  sas- 
pected  till  in  the  number  of  the  American  Journal  of  Science  and  Arts 
for  January,  1862,  Prof.  F.  ^lahla,  of  Chicago,  announced  the  dis- 
covery that  the  so-called  hydrastin  is  muriate  of  berberina.  The  vege- 
table alkaline  salt,  under  the  name  hydrastin,  is  extensively  used  as  a 
tonic  remedy,  especially  adapted  to  treating  dyspepsia  and  chronic  in- 
flammation of  the  stomach,  and  is  said,  coml^ined  with  bitters,  to  have 
the  effect  of  gradually  removing  the  abnormal  condition  of  the  stomach 
in  cases  of  intem]>erance,  and  in  many  instances  of  destroying  the  appe- 
tite for  liquor.  The  dose  for  an  adult  is  3  to  5  grains,  repeated  3  to  6 
times  a  day. 

The  existence  of  another  alkaloid  in  this  root,  the  true  hi/drastia,  was 
discovered  by  A.  B.  Durand,  of  Philadelphia,  in  1850,  and  announced 
by  him  in  the  Amer.  Jour,  of  Pharm.,  vol.  xxiii.,  p.  113.  The  reader 
is  referred  to  the  chapter  on  Vegetable  Alkalies,  in  Part  IV.  of  this 
book,  for  further  accx)unt  of  these  principles. 

Iridin  is  classed  as  an  oleoresin  by  the  Cincinnati  school  of  eclectics, 
though  under  the  name  Irisin  a  different  preparation  is  made  in  New 
York.  Both  are  derived  from  the  root  of  Iris  versi-color,  blue  flag, 
and  recommended  as  possessed  of  alterative,  sialagogue,  laxative,  diu- 
retic, and  anthelmintic  properties.     Dose,  from  h  grain  to  5  grains. 

Jufjlandin  is  a  laxative,  diuretic,  and  in  larger  doses  cathartic  agent, 
prepared  from  the  bark  of  the  root  of  Juglans  cinerea,  butternut,  or 
white  walnut.  The  process  is  identical  with  that  given  for  the  other 
precipitated  resinous  extracts.  It  is  said  to  be  nearly  soluble  in  alcohol, 
and  completely  in  ammonia  and  potassa,  being  precipitated  from  its 
solution  in  alkalies  by  muriatic  acid.  The  dose  is  from  2  to  5  grains; 
combined  with  leptandriii,  in  ])ills  of  2  to  4  grains  each,  given  after 
eating,  it  is  highly  recommended  by  eclectic  authors  for  chronic  hepatic 
disorders  and  constipation. 

Lupulin. — The  preparation  of  a  "  concentrated  remedy"  from  hops  is 
the  undoubted  right  of  any  manufacturer,  but  we  protest  against  the 
appropriation  of  the  well-known  and  recognized  name  of  a  drug  by 
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wliirh  it  is  iiiiivt  rsillv  known  in  ronimorrc  and  in  tlio  Pharmacnptrki 
to  (Ifsitrnato  a  propi'ictarv  preparation.  \\  c  have  had  a  prescription  Ibr 
hipulin  in  eoniWination,  %\hieh  wo  liave  aseertained  iVoni  the  physieiau 
issuinix  it  was  meant  to  desii^nate  tliis  peeuliar  preparation,  and  altliou<;h, 
as  pharmacists,  \ve<lde<l  to  no  exchisive  views,  we  were  dispose<l  to 
I'liriiish  the  medicine  intended,  wo  should  certainly  have  been  hold 
Manieless  it"  we  had  dispensed  an  ollicinal  article  when  ordered  by  its 
appropriate  otHcinal  name.  The  hipulin  of  Keith,  Tilden,  and  p(>rhaps 
other  manufacturers  is  a  mixed  resinous  material,  prepared  by  an  unpub- 
lished proc<'ss;  it  is  prescribed  in  doses  of  ironi  5  to  10  trrains.* 

Jjiiritpin  is  represented  as  astrinuent,  styptic,  sedative,  and  tonic;  it  is 
derivtnl  from  Lvcopus  \'irginicus  (butile  weed),  and  is  highly  reeom- 
monded  bv  Dr.  Coe  in  hemorrhages,  diabetes,  dysentery,  and  cardiac 
aifections.     Dose,  2  or  3  grains. 

LcjiffnuJrin. — This  is  an  impm'e  "resinoid,"  ol)tained  from  the  root  of 
LcptdiuJra  Mn/iiiica  (black  root),  an  indigenous  plant,  wiiich  has  again 
been  made  officinal  in  the  U.  S,  Pharmacopma.  It  is  prepared  like 
the  foregoing,  using  high-proof  alcohol  for  the  extraction  of  the  root,  as 
a  small  proportion  of  water  present  in  the  tincture  prevents  its  successful 
precipitation.  The  character  of  the  precipitate  is  also  afleotod  by  the 
temperature,  which  should  not  exceed  180°  F.  Roots  of  the  second 
year's  growth  are  said  to  yield  the  most  of  this  pnxluct. 

Ije])tandrin,  as  thus  prepared,  is  of  a  gray  or  brown  color,  Avith  a 
peculiar  faint  odor  and  taste.  Like  most  of  these  preparations,  it  is 
generally  sold  in  powder.  Though  at  first  soluble  in  alcohol,  it  becomes 
less  so  by  age;  it  dissolves  in  solution  of  ammonia  and  potassa,  from 
Avhich  acids  throw  it  down. 

li.  Keith  ct  Co.,  of  New  York,  claim  for  le])tandrin,  of  their  manu- 
facture, that  it  contains  four  distinct  [)rinciples,  "  resin,  resinoid,  alkaloid, 
and  neutral."  In  view  of  the  fact,  ascertained  by  Prof.  E.  S.  Wayne, 
that  this  root  contains  a  bitter  crystalline  princi})le,  soluble  in  water,  it 
would  seem  that  the  method  of  precii)itation  by  water  from  a  concen- 
trated tincture  would  fail  to  secure  a  preparation  representing  the  full 
thei-apeutie  power  of  the  drug,  but  in  the  absence  of  any  information  in 
regard  to  the  i)rocess  of  Keith,  or  any  analysis  of  his  jjroparation,  it  is 
impossible  to  tell  how  far  it  meets  the  rofpiirements  of  a  preparation 
representing  the  root  from  which  it  is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  cliolagogue 
or  stinudant  to  the  hepatic  secretion,  without  so  decided  a  ])urgative 
action  as  usually  pertains  to  that  chuss  of  remedies;  it  is  highly  recom- 
mended in  chronic  dysentery  and  diarrhoea,  and  in  ty])hoid  and  other 
fevers;  according  to  Dr.  ( "oe,  it  ])ossesses  the  advantage  of  being  a  tonic, 
which  invigorates  while  it  detorgo.s.  Like  p(»dophyliin,  it  is  a  leading 
article  of  pnMlnction  with  several  large  manufacturing  pharmacists  in 
the  Unite<i  States.     The  dose  is  2  to  4  grains. 

MinispiDnin  is  prej^annl  by  Keith  tV:  Co.  from  ]\renis]>ernuun  Cana- 
dense,  yellow  ])arilla,  but,  no  formula  being  published,  and  no  analysis 
having  lieen  made,  it  is  only  prescribed  by  those  who  are  proi)ared  to 
accept  meilicinal  agents  on  trust.     It  is  said  to  be  an  alterative,  tonic, 

•  See  Extract  of  Lupulin. 
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laxative,  diuretic,  and  stimulant,  in  a  medium  dose  of  2  grains.  (See 
Vegetable  Alkalies.) 

Mi/ricin. — The  published  formula  of  Dr.  Hill  &  Co.  for  this  remedy- 
exhibits  a  departure  from  the  usual  method  of  preparation  of  the  class, 
which  appears  to  be  an  improvement.  A  saturated  tincture  of  bayberry 
bark  (Myrica  cerifera),  being  evaporated  by  a  water-bath  until  of  a 
syrupy  consistence,  is  spread  in  thin  layers  on  glass  plates  till  dried  by 
spontaneous  evaporation,  requiring  several  weeks. 

This  is  then  an  alcoholic  extract,  carefully  dried  to  a  pulverulent 
condition,  which,  as  the  bark  does  not  appear  to  possess  important  vola- 
tile or  readily  oxidizable  constituents,  gives  a  convenient  representative 
of  the  soluble  principles  of  the  bark.  It  is  a  stimulant  and  decided 
astringent,  and  is  asserted  to  possess  alterative,  diuretic,  and  antispas- 
modic properties.     Dose,  2  to  10  grains. 

Phytolaccia,  Phytolaccin,  is  a  concentrated  remedy  from  poke-root 
(Phytolacca  decandra).  No  process  is  published  for  its  preparation,  and 
it  is  not  made  by  all  the  "  eclectic  "  pharmacists,  nor  recommended  by 
all  the  authors  of  that  school.  It  is  said  to  be  a  light-brown  powder, 
soluble  in  water  and  insoluble  in  alcohol  or  ether,  and  to  be  alterative, 
aperient,  and  slightly  narcotic.  Dose,  from  J  of  a  grain  to  1  grain,  three 
times  a  day. 

Populin,  from  the  bark  of  Populus  tremuloides,  aspen,  or  American 
poplar,  is  recommended  by  eclectics  as  a  tonic  and  febrifuge ;  and  Dr. 
Coe  attributes  to  it  numerous  valuable  properties  alone  and  in  combina- 
tion.    Dose,  4  to  8  grains. 

Prunin,  a  "concentrated  remedy"  prepared  from  wild  cherrj^  bark, 
Cerasus  serotina,  by  the  same  manufacturers,  finds  no  favor  with  the 
author  of  the  American  Dispensatory ;  Dr.  Coe,  however,  claims  for 
Keith's  preparation  that  it  contains  three  principles,  "  resinoid,  neutral, 
and  amygdalin,"  of  which  the  neutral  principle  is  the  long-sought  active 
constituent  of  the  bark.  It  is,  of  course,  destitute  of  hydrocyanic  acid, 
though  stated  to  be  stimulant,  tonic,  expectorant,  and,  in  large  doses, 
sedative.  The  dose  as  a  tonic  is  2  grains,  as  an  expectorant  1  to  2  grains, 
as  a  sedative  4  to  8  grains.  We  have  no  process  for,  nor  analysis  of,  this 
and  many  of  the  preceding  preparations,  and  little  or  no  impartial  testi- 
mony as  to  their  merits.  Like  many  others  of  their  cla&s,  they  are  intro- 
duced in  this  work  from  no  design  to  recommend  them,  but  for  the 
necessary  information  of  physicians  and  pharmacists  who  meet  with 
them  in  the  course  of  their  professional  practice, 

Ptelein. — Prepared  from  the  bark  of  the  root  of  Ptelea  trifoliata, 
wafer  ash,  by  adding  a  saturated  tincture  to  twice  its  volume  of  water, 
and  distilling  off  the  alcohol,  when  the  ptelein  remains  as  a  soft  oleores- 
inous  precipitate,  of  a  dark-brown  color,  a  peculiar  odor,  and  an  oily, 
bitter,  acrid,  persistent  taste;  soluble  in  alcohol,  ether,  and  oil  of  tur- 
pentine, and  imperfectly  in  alkaline  solutions.  It  is  recommended  as  a 
tonic,  and,  in  combination  with  various  other  remedies,  has  been  used  in 
dyspepsia,  hepatic  torpor,  chronic  erysipelas,  and  chronic  dysentery. 

Phusin. — The  account  of  this  substance,  given  by  Dr.  King  in  his 
Dispensatory,  taken  from  the  Pclectie  Journal  of  Medicine,  Rochester, 
vol.  iv.,  No.  vi.,  p.  232,  is  one  of  the  most  curious  instances  of  the  inac- 
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ciirai'V  of  many  of  tlie  processes  and  descriptions  of  the  eclectic  works. 
It  is  represented  to  In-  tlu'  active  priiieij)Ie  of  the  U'avcs  of  JxJius  (/hihrum, 
snniaeh,  which  are  to  be  ju'reohited  l>y  alcohol  of  sp.  tjr.  .<S.j(),  and  this 
displaced  by  means  of  a  vacuum  apparatus.  "The  rhusinc  is  then  pre- 
cipitatcnl  and  waslu'd  witii  distilled  water,  dried  on  tiltcr  cloth  in  an  airy, 
drv  r<M>m,  and  reduced  to  a  tine  jxtwder."  It  is  said  to  be  a  "  li^ht- 
l)r<»\vn  ])owder,  xohihU'  in  hot  water,  insoluble  in  alcohol,  and  havin;^  a 
sliirlitly  bitter  taste." 

The  reader  will  observe  that  a  preci])itate  thrown  out  of  solution  in 
alcohol  bv  water  is,  when  dried,  said  to  be  soluble  in  hot  water  and 
insoluble  in  alciihol.  If  this  were  the  only  instance  of  similar  incon-" 
sistency,  it  mi;i;ht  be  attributed  to  carlessness  in  the  compiler,  or  incom- 
|>etencv  in  the  jjroof-reader.  The  well-known  existence  of  tannic  and 
jrallic  acids  in  laro;e  projwrtion  in  the  leaves  of  sumach,  renders  it  impos- 
sible that  a  pre])aration  representinu;  their  medical  properties  coidd  be 
])rej)ared  bv  the  process  above  (juoteil.  The  rluisin  of  Keith  tV:  Co.  is 
stated  to  be  from  the  bark  of  the  root,  and  to  contain  resinoid  and  neu- 
tral })rinciples  ;  tannin  is  not  mentioned,  and  yet  the  remedy  is  esteemed 
tonic,  ii.strin<;ent,  and  antiseptic. 

Ihunln  is  a  concentrated  preparation  from  yellow  dock  root,  Rumex 
crispns.  The  formula  is  not  ])ublished.  The  manufacturers  attribute 
alterative,  mildly  astringent,  and  laxative  j>roperties  to  it,  and  assert  that 
it  resembles  rhubarb.  It  is  generally  prescribed  in  combination.  Average 
dose,  3  grains. 

Rheiit. — One  of  the  "eclectic"  manufacturers  has,  of  late,  attempted 
the  ai)plication  of  his  unpublished  modes  of  preparation  to  rhubarb  root, 
with  what  success  we  do  not  know.  The  dose,  as  given  by  Dr.  Coe,  is 
from  1  to  4  grains. 

Sciifrf/tiriiic,  iScKfcUarin. — The  formula  of  Prof.  C  H.  Cleaveland  is 
as  follows  :  Make  a  tincture  of  the  herb  Scutellaria  lateriflora  with 
alcohol  of  76  per  cent.,  distil  off  the  alcohol  until  the  liquid  is  of  the 
consistence  of  a  fluid  extract,  add  to  it  several  times  its  weight  of  water, 
and  |>recipitate  with  solution  of  alum.  Wash  the  jirecipitate  to  free  it 
from  the  alum,  and  dry  it  in  the  open  air  without  heat.  This  process 
furnishes  an  extractive  material  of  a  light  greenish-brown  color,  partially 
soluble  in  alcohol  and  more  so  in  ether;  insoluble  in  water.  Its  me<lical 
])roj)erties  are  those  of  a  nervine  and  tonic.  Dr.  King  considers  it 
csj»eci:dly  useful  in  cases  of  depression  of  the  nervous  and  vital  powers 
after  long  sickness,  over-exercise,  excessive  study,  or  from  long-con t in uetl 
exhausting  labor.     Dose,  from  2  to  6  grains. 

Sant/ainarina  and  xawpiinarin  are  two  very  diiferent  preparations, 
fn»!M  the  root  of  Sangninaria  C^uiadensis  (bloodroot),  which  belongs  to 
the  natural  family  I'd  pare  rai-hr,  the  l>oppy  tribe.  Of  the  alkaloid  .sv//(- 
f/iiiiiariiK(  mention  is  made  in  Part  V.  It  is  a  powerful  remedy,  being 
uschI  in  doses  of  .,'^  to  -Jj^  of  a  grain,  and  should  be  carefully  distin- 
guished from  the  s<»-callc(i  "  alkaresinoid,"  which  is  chiefly  used  in  the 
eclectic  practice,  and  which  contains  an  uncertain  proportion  of  it. 

tSani/iiinariit  is  thus  j)repared  :  Take  of  bhxMlroot,  in  coarse  j)owder, 
a  convenient  cpiantity,  and  alcohol  sufficient ;  make  a  saturated  tincture, 
as  in  the  case  of  the  other  "  resinoids  ;"  Alter  and  add  an  equal  (quantity 
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of  water ;  distil  off  the  alcohol  and  allow  the  residue  to  rest  until  pre- 
cipitation eeiLses.  Keniove  the  supernatant  liquid,  wash  the  precipitate 
in  water,  diy  it  carefully  by  moderate  heat,  and  ])ulverize  it  for  use.  As 
thus  prepared,  the  powder  is  of  a  deep  reddish-brown  color,  ])eculiar 
odor,  and  bitter,  rather  nauseous  taste,  followed  by  a  persistent  pungency 
on  the  fauces.  It  is  insoluble  in  water,  soluble  in  boilin<r  alcohol,  and 
partially  soluble  in  alkaline  solutions,  acetic  acid,  and  ether.  This  is 
given  as  a  tonic  in  doses  of  from  ^  to  1  grain,  and  as  a  hepatic  and 
alterative  from  J  a  grain  to  2  grains. 

iSenecin,  the  "  concentrated  active  princi])le "  from  senecio  gracilis, 
precipitated  frf)m  a  saturated  tincture  of  the  root  and  herb,  by  adding  it 
to  an  equal  bulk  of  water  and  distilling  off  the  alcohol.  It  is  called  an 
oleoresin  by  Dr.  King,  but  is  sold  in  powder  by  some  manufacturers 
who  mix  it  with  dry  materials  to  give  it  this  character.  The  dose,  as  a 
diuretic,  emmenagogue,  and  expectorant,  is  from  3  to  5  grains,  but  it 
would  seem  that  dilution  with  an  inert  powder  would  modify  the  quan- 
tity required  to  jJi'oduce  a  given  effect. 

Senecionine  is  a  modification  of  the  foregoing,  directed  to  be  prepared, 
according  to  Dr.  F.  Hill,  by  adding  2  or  3  times  its  weight  of  water  to 
the  tincture,  evaporating  to  the  consistence  of  a  fluid  extract,  and  further 
precipitating  with  a  solution  of  alum,  washing,  and  drying  without  heat; 
it  forms  a  dark-green  powder,  which  may  be  given,  as  the  representative 
of  the  plant,  in  doses  of  from  1  to  5  grains. 

Stillingin  is  advertised  as  the  active  principle  of  Stillingia  sylvatica. 
Queen's  delight,  a  plant  indigenous  to  our  Southern  States.  The  proc- 
ess for  its  jireparation  is  concealed.  Dr.  King,  in  his  Di!<pcnsatory, 
asserts  that  the  specimen  he  has  seen  is,  undoubtedly,  the  preparation 
known  as  oil  of  stillingia,  triturated  with  sugar  or  sugar  of  milk.  The 
oil  of  stillingia  is  made  by  treating  the  root  with  95  per  cent,  alcohol  or 
with  ether,  and  evaporating  off  the  menstruum.  It  is  not  a  uniform 
liquid,  but  is  liable  to  deposit  flocculi  on  standing.  According  to  Dr. 
King,  it  contains  about  40  per  cent,  of  fixed  oil,  the  remainder  consist- 
ing chiefly  of  extractive  matter  and  resin.  Externally  applied,  it  is 
recommended  as  a  valuable  stimulating  application,  too  acrid  for  internal 
use,  unless  incorporated  with  viscid  ingredients  and  largely  diluted. 
Dr.  Coe  gives  it  in  doses  of  1  drop,  which  he  repeats  every  |  hour  in 
croup,  or  in  bronchitis  and  laryngitis,  every  4  or  6  hours,  incorporated 
with  mucilage  or  dropped  on  sugar. 

Smi/asin  is  the  name  applied  to  a  preparation  of  sarsaparilla,  lauded 
in  the  work  of  Dr.  Coe.  I  confess  to  incredulity  about  its  merits, 
though  founded  on  no  experiment  or  positive  information.  The  dose  is 
2  to  5  grains.  It  must  of  course  be  distinguished  from  the  neutral 
crystalline  principle  obtained  from  sarsaparilla,  and  resembling  saj^onin. 
See  chapter  on  Neutral  Crysfa/line  Principles,  Part  V. 

Trillin,  a  ''concentrated  medicine  extracted  from  tri Ilium  pendulum, 
beth-root,"  is  represented  as  an  astringent,  tonic,  alterative,  and  expecto- 
rant, in  doses  of  4  to  8  grains.  It  must  not  be  confounded  with  trilline, 
a  neutral  acrid  principle,  resembling  saponine  isolated  from  this  root  by 
Prof.  E.  S.  Wayne. 

Viburnin  is  the  name  applied  by  one  of  the  "  eclectic  "  manufacturers 


868         CONSERVES,   CONFECTIONS,   ELECTUARIES,   ETC. 

to  a  secret  preparation  siiitl  to  be  obtained  from  the  bark  of  viburnun'. 
opiiliis,  and  rt'coniiiu'iKled  as  an  antispasnicKbc,  antijx'riodic,  expeetoraut, 
alterative,  and  tunii',  in  doses  of  2  graius. 


CHAi^TER    XII. 

OF  CONSER  VES,  CONFECTIONS,  ELECTUARIES,  PASTES,  LOZENGES, 

AND  CANDIES. 

1)Kin'ARATI(^\S  havino;  pectin  as  their  basis,  or  containing;  medic- 
inal .substances  suspended  in  a  semi-solid  form  by  the  aid  of  honey 
and  svrup,  are  variously  termed  conserves,  electuaries,  and  confections. 
The  otiiciiial  class  fiiifpa^  of  a  jircvious  Pharmaropnrld,  consistiui;  in 
tlie  pulps  of  })runes,  tamarinds,  and  ii_i>:s,  was  dismissed  in  the  revisi(m 
of  l.SOO,  and  the  class  confcdiones  altered  so  as  to  embrace  the  process 
formerly  included  in  it. 

CONFECTIOXES,    U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike  in 
their  properties,  but  (juite  unlike  in  their  uukIc  of  preparation. 

1st  Class.     Conserves. 

Confeclio  aurandi  corticis,  1  part  peel  (grated)  to  3  sufjar. 

Confectio  rosa  (by  an  unofficinal  process),  1  part  rose  leaf  to  3  siigar. 

Confeclio  amygdulce  (Lond.  Ph.),  sweet  almonds,  gum,  and  sugar. 

By  l>eatin{j  with  powdered  suQ;ar  a  fresh,  moist  substance,  as  undried 
rose  ]ictals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil,  and 
naturally  moist,  like  the  almond,  we  obtain  a  true  conserve.  The  trit- 
uration should  be  continued  till  a  smooth  and  uniform  firm  pa«te  is 
])ro(luced,  which  will  jxenerally  be  permanent  if  kept  in  a  well-covered 
vessel,  except  in  the  instance  of  the  almond,  which  will  be  rendered 
unfit  for  use  by  lono;  keepino;,  and  hence  the  confection  has  been  omitted 
in  the  re<'ent  editions  of  the  U.  S.  J'/uinimcopceia. 

(Jonfedion  of  roi<e  is  more  frequently  made,  according  to  my  oKserva- 
tion,  by  the  above  process,  with  the  common  hundred-leaved  and 
damask-rose  ])etals,  than  by  that  of  the  Pharmacnpfvia,  in  which  the 
powilc-rcd  rcd-rosc  petals  are  directed  to  be  made  into  an  electuary  ;  so 
that  confectio  rosfp,  as  usually  met  with,  is  not  decidedly  astringent. 

Althougli  this  may  be  true,  it  should  be  the  especial  care  of  the 
|>iiarma<'ist  that  the  confection  of  rose  which  he  uses  for  prescrij)tions 
should  conform  strictlv  to  tlic  recpiirements  of  the  J^/iarmnrojMrld.  The 
8nl)stitution  of  the  hiniihvd-leaf  rose  for  the  astrlngeut  red  rose  is  most 
unwarranted,  as  it  is  of  entirely  different  character. 

The  student  will  observe  also  that  the  Pharmacopoeia  of  1880  has 
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dismissed  confectio  aromatica,  coufeotio  aurantii  corticis,  oonfectio  opii. 
This  last  confection  is  sometimes  called  Venice  treacle,  and  this  has 
given  trouble  to  the  younger  classes  of  j^harmacists,  as  the  more  recent 
works  have  dropped  the  synonym  entirely. 

Confection  of  orcmge-peel  is  made  chiefly,  as  directed,  from  the  rind 
of  the  common  sweet  orange,  so  abundant  in  our  market,  and  not  from 
bitter  orange-peel.  The  proportion  is  1  part  of  the  grated  rind  to  3  of 
sugar. 

Confection  of  almonds  is  made  from  the  blanched  almonds,  triturated 
through  a  fine  sieve,  and  thoroughly  incorporated  with  the  gum  and 
sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes  a  ready  mode 
of  formiuir  almond  mixtures. 


& 


2d  Class.     Electuaries. 

Confectio  rosae.     Powd.  red  rose  8  pts.,  sugar  64  pts.,  honey  12  pts.,  rose-water,  16  pts. 
Confectio  aromaticus.     Aromatic  powder,  lioney,  equal  parts. 
Confectio  opii  (1  gr.  in  36).     Opium  ])owder,  aromatic  powder,  and  honey. 
Confectio  sennse.      Powd.  senna  and  coriander,  added  to  pulp  of  prunes,  figs,  tama- 
rinds, and  purging  cassia. 

All  of  this  division  of  the  confections  are  made  from  dried  and 
powdered  materials,  incorporated  mechanically  with  a  saccharine  liquid 
into  mass. 

Confection  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
which  is  almost  its  only  use ;  it  was  directed  in  the  formula  for  blue 
pills,  but  now  displaced,  most  of  its  ingredients  being  directed  in  its 
place. 

Aromatic  confection  and  confectioyi  of  opium  are  somewhat  used  as 
vehicles ;  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in  pre- 
scriptions, as  theriaca  andronica.  It  enters  into  the  composition  of  a 
celebrated  fever  and  ague  mixture  introduced  among  extemporaneous 
preparations ;  it  is  sometimes  called  Venice  treacle. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  prepared,  is 
one  of  the  most  agreeable  remedies  of  its  class.  If  given  in  quantities 
enough  to  purge  actively,  it  sometimes  disagrees  with  the  stomach,  and 
is  liable  to  become  distasteful  to  the  patient ;  it  should  be  remembered 
that  it  is  not  designed  to  take  the  place  of  a  purgative,  its  mission  being 
simply  that  of  a  laxative. 

Confectio  Rosce,  U.  S.  P.     {Confection  of  Rose.) 

Red  rose,  in  No.  60  powder,  eight  parts 8 

Sugar,  in  fine  powder,  sixty-four  parts         .         .        .     »  .         .64 

Clarified  honey,  twelve  parts 12 

Rose  water,  sixteen  parts 16 


To  make  one  hundred  parts 100 

Rub  the  red  rose  with  the  rose  water  heated  to  65°  C.  (149°  F.),  then 
gradually  add  the  sugar  and  honey,  and  beat  the  whole  together  until 
thoroughly  mixed. 
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Covfectio  Senna: ,  U.  S.  P.     {Confection  of  Senna.) 

Peiiiia,  in  No.  ()()  powdor,  ten  parts 10 

t'oriaiuler.  in  No.  40  powder,  six  parts 6 

Cassia  fistula,  bniiseil,  sixteen  parts 16 

Tamarind,  ten  parts 10 

rnnie,  slieed,  seven  i)arts 7 

Fij;,  bruised,  twelve  parts 12 

Siiirar.  in  fine  powder,  titty  parts at) 

Water,  sixty  j»arts         .........  (10 

To  make  one  lunidred  p:>rts 1(^)0 

Phur  the  (-.issiti  fistula,  taiiiariiid,  pnino,  and  fi<r  in  a  close  vessel 
■svitli  !•")  parts  ot'tlie  water,  and  dijj;e.>l  ior  o  hours  hy  means  of  a  water- 
bat  li.  Separate  the  coarser  portions  with  the  hand,  and  rub  the  pulpy 
mass,  first  throuiih  a  coarse  hair  sieve,  and  then  through  a  fine  one,  or 
through  a  inuslin  cloth.  Mix  the  residue  with  the  remainder  of  the 
water,  and,  havin>;  dii^ested  the  mixture  for  a  short  time,  treat  it  a;3 
bcfoiv,  and  add  the  })roduct  to  the  pulpy  licpiid  first  ol)tained.  Then, 
by  means  of  a  water-l)ath,  dissolve  the  suj^ar  iu  the  pulpy  li(piid,  and 
evaporate  the  whole  until  it  weighs  84  parts.  La.stly,  ;uld  the  senna 
and  coriander,  and  incorporate  tiiem  thoroughly  witli  the  other  ingre- 
dients while  yet  warm. 

It  is  genei-ally  thought  that  this  confectiou  is  prepared  without  iLsing 
the  ca.ssia  fistula,  and  that  the  qu;ility  of  the  fruits  is  not  as  gootl  as  it 
should  be;  this  has  greatly  decreased  the  demaud  for  it.  This  shotild 
not  be  permitted,  as  every  good  pharmacist  cau  prepare  it  of  eilieieut 
and  siitisfactory  quality. 

liemorrhoUlal  Electuary. 

Tlie  following  recipe  h:is  been  in  use  for  manv  vears  a.s  a  remedv  for 
piles,  and,  from  the  numerous  ciLses  in  wiiich  it  h;us  afi'orded  relief,  is 
believed  to  be  worthy  of  a  place  among  our  unotlieinal  formulas : 

Take  of  Bitartrate  of  potassium, 
I'owdered  jalap, 

I'uwdered  nitrate  of  potassium,  of  each       .         .         .     .'^ss. 
Confection  of  senna 5j- 

Make  into  an  electuary,  using  syrup  of  ginger  if  too  hard. 
Dose,  a  piece  the  size  of  a  marble,  3  times  daily. 

Confection  of  Black  Pepper.     (  Ward's  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmaoopaia  for  this 

eelebi-atcd  jn-cparatioii,  which  is  not  unfrecpicutly  prescribed  for  ])ilcs; 

it  is  said  to  require  to  be  used  eoutiuuoiLsly  for  some  months  to  realize 

grxnl  results: — 

Reduced. 
Jake  of  Black  pepper. 

Elecampane,  each 1  tb.  ^j. 

Feiniel  (seeds) 3  lbs.  giij. 

Honey, 

Sugar,  each 2  tbs.  .5ij. 

Rub  the  dry  ingredients  together  into  a  very  fine  jmwder,  and   keep 
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them  in  a  covered  vessel ;  but,  wlienever  the  confection  is  to  be  used, 
add  tlie  powder  gradually  to  the  honey,  and  beat  them  until  thoroughly 
incorjjorated.     Dose,  oj  to  5ij,  3  times  a  day. 

Pastes. 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet  flexi- 
ble consistence,  intermediate  between  confections  and  lozenges,  are  called 
Pastes.  These  are  usually  sold  in  sheets,  or  in  small  squares,  each  of 
which  is  of  suitable  size  to  be  taken  at  one  time  into  the  mouth,  and 
covered  with  powdered  sugar,  or,  in  the  case  of  jujube  paste,  with  oil, 
to  i)revent  their  sticking  together. 

The  object  proposed  in  their  preparation  is  the  production  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine  ;  as  their  pleas- 
ant qualities  are  to  a  great  extent  lost  by  age,  they  should  be  frequently 
prepared. 

The  transparent  kinds  are  allowed  to  cool  and  harden  spontaneously, 
while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool.  A  few 
recipes  for  pastes  are  appended  : — 

Jujube  Paste.     (Transparent  Gum  Paste.) 

Take  of  Gum-arabic         .         .         .         .         .6  ounces. 

Water 8  tiuidounces. 

Bruise  the  gum,  and  make  it  into  a  clear  mucilage,  wdiich  may  be 
conveniently  done  by  inclosing  it  in  a  bag  of  coarse  gauze  suspended 
near  the  top  of  the  vessel  of  cold  water ;  introduce  the  mucilage  into 
an  evaporating  dish,  and  add — 

Syrup 7  ounces  (by  weight). 

Evaporate  to  a  very  thick  consistence,  adding,  tow^ards  the  last — 

Orange-flower  water   .        .        .        ,     2  fluidounces. 

Let  it  cool,  remove  the  crust  which  wnll  have  formed  on  the  surface, 
and  run  the  paste  into  shallow  tin  pans,  wdiicli  lay  away  in  a  warm  ])lace 
to  dry.  In  order  to  turn  out  the  paste,  some  are  in  the  habit  of  slightly 
greasing  the  pans ;  but,  this  oil  sometimes  becoming  rancid  and  giving 
unpleasant  properties  to  the  paste,  it  is  suggested  by  Dorvault  to  make 
use  of  tin  pans  prepared  by  spreading  with  a  rag  a  globule  of  mercury 
over  the  whole  inside  surface,  and  then  wiping  it  well.  The  moulds 
need  to  be  gone  over  with  the  mercury  only  once  in  8  or  10  times. 
The  French  Codex  directs  the  addition  of  a  decoction  of  jujube  (ziziphus 
vulgaris) ;  this  is  now  entirely  omitted.  The  paste  is  generally  flavored 
W' ith  oil  of  lemon,  orange,  or  rose,  and  when  this  last  is  used  the  paste  is 
colored  red. 

Marshmallow  Paste.     (Opaque  Gum  Paste.)     (Pate  de  Guimauve.) 

Take  of  Gum-arabic  (white), 

Sugar,  of  each 1  tt). 

Water Sufficient, 

Orange-flower  water fS".)- 

White  of  eggs No.  x. 
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Coiitiisi"  tlu'  ^niiii,  cli.-NMtlvi'  it  in  {\w  water,  ami  .■strain  ;  pnt  tlu'  <runimy 
s<^»lutit»n  upon  the  liiv  in  a  lUrj)  wide  pan,  add  the  sii«;:ar,  stirrino;  it  eou- 
stantlv  till  it  has  the  consistence  of  thick  honey,  carefully  n-^ulating 
the  heat.  Thi-n  heat  the  c;;>j.>^  to  a  froth,  add  thcni  and  the  oranije- 
H(»\ver  water  to  the  paste  <;radiially,  which  must  lu' stirrc«l  e(»nstantly; 
eontinne  to  Inat  the  paste  until  ;i  small  portion  placed  in  the  hand  no 
lon;;er  adluTcs  to  it,  then  pour  it  out  on  a  slab  or  in  pans  diLstetl  with 
starch. 

leelanil  in(»s-;  pa.>ste  is  made  in  the  same  manner,  alti-rinjj^  the  flavor 

only. 

Ciirrageen  Paste.     [Mouehon.) 

Take  of  furrauoen ,5.1- 

Water Ovj. 

Boil  the  carra<rcen  (previously  soaked)  first  in  4  pints,  and  then  in 
the  remainder  of  the  water,  and  mix  the  liquids;  to  this  add  puregum- 
arahic  and  suj^ar,  of  each  8  oz.,  strain,  evaporate  to  a  very  thick  cousist- 
encv,  cool  it  and  separate  anv  erust  and  rim  it  out  into  pans  or  on  a 
slab. 

Xceland  Moss  Paste.     (French  Codex.) 

Take  of  IcelaiKl  moss ^\]. 

Gum-arabic    ........  .5x. 

Sugar .^viij. 

Water Sutiicient. 

Wa-h  the  Iceland  moss  in  boilinj^  water,  and  haviiiii;  rejected  this,  boil 
it  in  an  additional  portion  of  water,  for  an  hour.  Kxpress  and  strain, 
add  the  <rum  antl  sui:;ar,  and  evaporate  till  a  tlrop  does  not  adhere  to  the 
back  of  the  hand,  then  cool  it  on  a  marble  slab. 

Trochisci — Lozenges. 

The  mamifactureof  lozenges,  confections,  and  some  of  the  syni])s,  is  part 
of  the  art  of  the  confectioner  as  well  as  that  of  the  pharmacist,  and  it  conse- 
quently is  eminently  jjroper  that  the  best  method  of  making  them  shall 
Ix.'  thoroughly  imderstood. 

The  character  and  condition  of  the  materials  used  is  very  important. 
The  sugar,  which  is  generally  the  largest  component,  slioidd  be  of  the 
kind  known  as  confectioners'  powdered  sugar,  and  van  be  })urchased  of 
the  confectioners  at  a  cent  or  two  advance  upon  the  common  ])rice  of 
granulated  sugar.  This,  with  the  other  jxjwders,  must  be  sieved,  and, 
when  mixed  thoroughly,  the  mass  should  be  formed  by  the  addition  of 
nmcilage,  syrup,  or  water,  as  the  ca.se  may  require. 

l>o/,engcs  may  be  described  as  of  two  kinds — those  in  the  form  of 
flat  disks  or  ovals,  ami  those  in  cvlimlrical  form — the  custom  of  the 
trade  demanding  a  few  of  the  latter  shape  ;  the  licpioricc,  \\'istar's  and 
Spitta's,  iK'ing  made  in  this  shape.  Where  any  of  tlie  components  are  of 
a  volatile  nature,  this  shape  is  to  be  preferred,  as  it  exjxwes  much  less 
surface  to  the  air,  i)ut  it  must  be  admitted  that  the  a])pearance  is  not  so 
goo(.l  as  that  of  the  disk-shaped  lozenge. 
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The  method  of  forming  these  cliiFerent  lozenges  may  be  briefly  described 
as  follows  : 

A  })ieoe  of  the  mass  weighing  about  h  an  ounce  is  placed  upon  the 
board  and  rolled  till  it  extends  to  the  guides  on  each  side  and  is  of  uni- 
form thickness.  The  upper  board  is  then  turned  over  and  the  mass 
rolled  with  the  cutting  side,  M'hich  marks  them  into  a  number  of  pieces  of 
equal  size,  when  they  are  rolled  oft'  to  the  drying  board  and  permitted 
to  remain  till  hard  enough  to  pack ;  when  thus  dried  they  readily  break 
at  the  places  marked. 

Fig.  212  exhibits  the  apparatus  used  for  making  lozenges  of  the  form 
that  WLstar's  and  Hpitta's,  tw(j  popular  lozenges  in  Philadelphia  and 
many  other  parts  of  this  country,  are  ordinarily  made. 

A  represents  a  board  about  27  inches  long,  20  wide,  and  an  inch 

Fig.  212. 


1 


thick ;  at  5  inches  from  one  side,  the  surface  is  planed  off  to  a  thickness 
of  ^  of  an  inch,  slanting  uniformly.  On  the  under  side  at  each  end  is 
a  strip  f  of  an  inch  thick,  extending  the  whole  width  of  the  board  ; 
and  at  each  end  on  the  top  are  brass  pieces  i  of  an  inch  in  thickness, 
secured  by  screws.  B  represents  the  roller  board,  which  is  about  33 
inches  long,  4  or  5  inches  wide,  and  f  of  an  inch  thick,  Mith  guides 
which  fit  the  guides  on  the  board  upon  which  the  mass  is  rolled  ;  in 
the  back  of  this  board  parallel  pieces  of  brass  are  set  |  of  an  inch  apart. 
C  represents  a  board  having  parallel  semi-cylindrical  grooves  extending 
from  end  to  end,  in  which  the  lozenges  are  received  and  kept  till  dry 
enough  to  pack. 

The  flat  lozenges  are  made  by  rolling  the  mass  out  to  the  required 
thickness  with  a  rolling-pin,  upon  a  flat  board,  which  has  guides  upon 
the  sides  which  may  be  raised  or  lowered  by  means  of  screws,  thus  fitting 
the  machine  for  different  sized  lozenges. 

Three  diftcrent  machines  have  been  specially  made  for  this  purpose, 
one  by  ]\Ir.  F.  L.  Slocum,  one  by  i\Ir.  Harrison,  and  one  by  Mr.  W. 
C.  Franciscus,  of  the  class  of  1882-83,  P.  C  P.,  which  combines  a 
lozenge  apparatus,  pill  machine,  and  plaster-spreading  machine. 

The  lozenge  board  devised  by  ^Ir.  F.  E  Harrison,  and  illustrated  in 
Fig.  213,  is  the  most  finished  aj^pai-atus  that  has  yet  been  described. 
It  consists  of  a  board  made  of  well-seasoned  wood,  16  inches  long,  11 
inches  wide,  and  f  of  an  inch  thick;  attached  firndy  to  its  under  surface, 
one  at  each  end,  arc  two  l)evelled  pieces,  11  inches  in  length,  so  as  to 
run  entirely  across  the  board  ;  these  pieces  are  |  of  an  inch  on  one  edge 
and  taper  to  |  of  an  inch  on  the  other.  The  bevels  of  each  taper  in 
the  same  direction.  The  board  is  surrounded  with  a  frame  1  inch  thick, 
3  inches  in  height  on  the  sides,  and  2f  inches  upon  the  ends,  so  that 
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tlu'  sitlts  pmjtrt  g  of*  an  incli  above  the  ends.     There  is  a  second  fnime 
inside  the  onter  one,  and  beneath  the  board,  which   is  made  to  niuve 

Fig.  213. 


Troche  board  and  roller. 


Fiff.  214. 
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Section  of  troche  board. 


bark  and  forth,  in  two  p'ooves  cut  in  the  outside  frame,  one  on  each 
side ;  upon  tliis  inner  frame  there  are  two  bevelled  pieces  firndy  secured, 
and  corre^pniidiiio-  to  the  strips  attached  to  the  l)oard.  When  the  inner 
frame  is  caused  to  move  forward  (by  a  screw  which  is  liu^tened  by  a 
plate  upon  the  frame)  the  bevelled  strips  attached  to  the  inner  frame 
press  ajrainst  the  bevelled  strips  upon  the  board,  and  by  continued  force 
the  board  is  caused  to  ascen<l  in  the  frame;  by  tnrnino;  the  screw  in  the 
opposit*'  direction,  the  frame  is  drawn  back  to  its  former  position,  and 
the  board  falls  attain  in  a  horizontal  direction.  It  is  impossible  for  tlie 
frame  to  s]>rin<>;  from  its  position,  as  it  is  held  firndy  by  the  jjrooves. 
The  board  mav  be  taken  out  when  desired,  for  cleanino;:,  after  use.  The 
bevelled  strip  serves  to  prevent  Marpinir  of  the  board,  and  the  bevels  i^ive 
\  of  an  inch  rise;  as  it  refpiires  15  complete  revolutions  of  the  screw  to 
effect  this  motion,  a  half  turn  raises  it  ^\^  of  an  inch. 

The  ap|)earance  of  the  entire  apparatus  is  neat,  and  forms  an  attrac- 
tive j)icce  (»f  store  furniture. 

The  roller  is  so  constructed  that  the  handle  forms  a  continuous  piece, 
runnino;  throuirh  a  hole  f  inch  in  diameter;  thus  the  handles  may  l)e 
held  firmly  while  the  roller  revolves.  At  each  end  of  the  roller  there 
is  a  flange  §  inch  high  and  1  inch  wide,  Mhich  serves  to  keep  it  in  its 
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Board,  roller,  and  punch,  for  making-  lozenges. 


place,  and  also  to  prevent  it  being  bruised  by  contact  with  hard  sub- 
stances on  the  counter,  or  wherever  it  may  be  laid  down. 

Fig.  215  represents  a  simple  apparatus  used  for  rolling  and  cutting 
this  description  of  lozenges.  It  is  well  adapted  to  use  in  making 
lozenges.     The  roller  shown  in 

the  cut  is  of  hard  wood.     The  Fig.  215. 

rolling-board  is  adjusted  as  fol- 
lows :  Having  a  puncli  of  a  cer- 
tain diameter,  a  small  portion 
of  the  mass  is  rolled  and  cut 
out,  and  its  weight  ascertained  ; 
if  it  be  too  heavy,  the  cake  is 
rolled  thinner,  and  so  on  until 
adjusted  to  the  required  weight ; 
a  strip  is  now  tacked  on  to  each 
side  of  the  board  within  the 
range  of  the  roller,  and  corre- 
sponding in  thickness  with  the 
cake,  so  that  the  roller,  when  passed  over,  will  reduce  the  medi- 
cated mass  to  the  right  thickness.  A  board  arranged  in  this  way 
should  be  kept  for  each  kind  of  lozenges,  as  the  weight  of  different 
materials  varies,  and  in  adjusting  it  a  small  allowance  must  be  made 
for  the  moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In 
dividing  a  mass  extemporaneously,  it  is  convenient  to  roll  the  whole 
out  into  a  square  or  oblong  cake  of  suitable  size,  and  then,  with  a 
spatula,  divide  it  equally  into  a  definite  number  of  rectangular  masses. 

A  manufacturer  of  great  experience  informed  the  editor  that  he  had 
found  a  steel  roller  turned  perfectly  true,  and  a  slab  with  supporting 
strips  made  very  accurately,  were  essential  to  secure  handsome  lozenges. 
If  it  be  desirable  to  have  the  roller  warm,  such  a  one,  having  one  of 
the  handles  to  unscrew  and  gum-elastic  "washer"  interposed,  will  enable 
the  operator  to  keep  the  temperature  at  any  heat  a  little  below  that  of 
boiling  water  for  some  time,  and  by  renewing  the  heated  water  to  main- 
tain the  desired  temperature. 

Some  manufacturers  have,  independently  of  their  cutting  punches,  a 
stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of  the 
manufacturer,  which  they  impress  upon  each  lozenge;  for  white  lozenges 
the  punch  is  sometimes  dipped  in  an  infusion  of  cocliineal.  The  cutting 
punches  are  sometimes  so  made  as  to  combine  cutting  and  marking  in 
one  operation. 

In  oixler  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the  cut- 
ting punch  frequently  by  steeping  it  for  a  moment  in  water,  then  wiping 
it  dry. 

In  lozenges  made  of  vegetable  powders,  as,  for  instance,  those  of 
ipecacuanha,  the  use  of  thick  mucilage  is  advised  to  prevent  the  ex- 
tractive matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth,  l)ut 
some  pharmacists  prefer  that  of  gum-arabic,  as  giving  them  a  more 
translucent  appearance;  white  of  egg  is  recommended  for  the  same 
purpose. 


876         CONSERVES,   CONFECTIONS,    ELECTUARIES,    ETC. 

Tlsc  <|ii;intitv  of  nuicilair*'  ncci'ssMrv  to  tliickcn  siihstnnocs  varies 
somewhat  ;  it  is  i^reater  tor  lozeii<i:es  whieh  eoiitaiii  dry  powders  than 
lor  those  made  of  extractive  sul)staii('es.  It  may  he  remarked  tliat 
lozenjjces  eoiitainiiig  a  hirge  pro})ortioM  oi"  mueihiti;e  hccome  very  hai'd 
hy  time. 

Mui'ilaires  are  sometimes  made  with  simple  water,  and  sometimes  with 
aromatic  wateiv,  <»r  the  hitter  are  rephiced  l)y  essential  oils  a(hle<l  dirt'ctly 
to  the  mass,  or  in  advance  to  the  dry  powdei-s. 

Within  the  last  few  veal's.  Dr.  Morrell  Mackenzie,  of  Eno;land,  has 
recommended  the  use  of  hlack  currant  ])aste  as  a  vehicle  for  the  forma- 
tion of  lozenges;  and  while  it  may  Ik'  useful  for  extemporaneous  j)re- 
scriptions,  where  an  astringent  is  indicated,  it  seems  hardly  to  deserve 
the  great  encomiums  bestowed  upon  it. 

M.  Garot  mentions  a  (rcrman  method  which  confectioners  sometimes 
make  use  of  to  aromatize  lozenges  extemporaneously  after  their  desic- 
cation. It  consists  in  dissolving  a  volatile  oil  in  ether,  and  poiu'ing 
this  soluti(»u  upon  the  lozenges  contained  in  a  bottle  with  a  large  mouth, 
shaking  them  well,  then  pouring  the  lozenges  upon  a  sieve,  and  instantly 
])lacing  them  in  a  stove  to  dispel  the  ether.  This  method  is  very  con- 
venient, lus  it  j)ermits  the  preparation  of  a  large  quantity  of  inodorous 
lozenges,  which  may  be  flavored  as  they  are  needed. 

Bv  means  of  an  atomizer  a  large  number  of  lozenges  mav  be  flavored 
very  (piickly  and  uniforndy.  The  flavoring  ingredient  is  dissolved  in 
ether  or  strong  alcohol,  and  ]>ut  into  the  bottle  of  the  atomizer;  the 
cm-rent  of  air  driven  ra})idly  through  the  instrument  is  directed  for  an 
ecpial  length  of  time  to  every  part  of  the  mass  of  lozenges,  which  should 
be  exposed  in  thin  layei'S  for  this  j)urpose. 

The  pharmacist  will  often  find,  especially  in  very  damp,  warm  weather, 
ditlieulty  in  ilry  ing  lozenges,  })artieularly  those  which  contain  deliquescent 
and  very  soluble  sidts,  such  as  muriate  of  ammonia.  The  drying-box 
described  on  page  111  will  be  found  of  great  advantage  in  such  ciises. 

An  apparatus  for  making  flat  lozenges, extemjioraneously,wasdescribed 
by  Mr.  A.  D.  ^Nlarcy,  l*h.  G.,  in  Xcw  Jiemcdic,^^,  page  34,  1882. 

The  apparatus  consists  of  a  piece  of  brass,  steel,  or  iron  tubing  about 
3  inches  long,  ^  of  an  inch  in  diameter  on  the  inside,  and  at  lea.st  J  of 
an  inch  thick.  The  inside  nmst  be  perfecitly  smooth  and  round,  and  the 
ends  s(|uare,  in  order  that  the  troch(>s  mav  })resent  a  regular  and  smooth 
ai)pearanee.  It  is  better  to  have  the  inside  silver-plated,  to  prevent  con- 
tamination of  the  mass  with  metal,  and  to  make  it  easy  to  keep  clean. 
The  inside  of  the  tube  is  to  be  fitted  with  a  solid  i)iston  of  the  same 
lengtli  jis  thi;  tube,  and  made  of  hard  wood,  or,  preferably,  of  metal, 
having  a  top  of  the  same  diameter  as  the  outside  of  the  tube,  and 
extending  1  inch  above  it;  the  bottom  of  the  ])iston  must  be  perfectly 
sniootii  and  Hat.  A  smooth  solid  plate  of  metal  shouhl  be  used  to  sup- 
port the  a|)paratus. 

A  mass  is  to  i»e  formed  of  the  ingredients  of  as  firm  a  consistence  as 
possible,  and  then  rolled  out  as  in  the  j>rocess  fitr  making  ])ills.  This 
is  tiien  divided  into  as  many  pieces  as  there  are  lozenges  required  ;  take 
one  of  the  pieces,  and  having  dusted  it  and  the  plate  with  lycopcKlium, 
to  j)revent  its  sticking,  place  the  lube  over  it,  and  drive  the  piston  down 
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upon  it  with  a  sliarp  blow ;  then  raise  the  tube,  and  a  sh'ght  tap  will 
discharge  it  from  the  tube. 

To  suit  the  diflerent  sizes  of  lozenges  it  is  best  to  have  several  sized 
tubes. 


Trochisci,  U.  S.  p. 


OfiBcinal  Name. 

Proportion. 

Adjuvants. 

Medical  Properties. 

Trochisci  acidi  tan- 

1 grain  in  each. 

Sugar,  tragacanth,  orange- 

Astringent. 

nic!. 

flower  water. 

Trocliisci  ammonii 

2  grains  in  each. 

Sugar,    tragacanth,  syrup 

Stimulant,  alter- 

cliloridi. 

of  tolu. 

ative. 

Trocliisci    catechu. 

1  grain  in  each. 

Sugar,  tragacanth,  orange- 
flower  water. 

Astringent. 

Trochisci  crette. 

4  grains  in  each, 

Gum-arabic,  nutmeg,  sugar 

Antacid,  astrin- 
gent. 

Trochisci    cubebse. 

^  grain  in  each. 

Ext.  liquorice,  oil  of  sassa- 

Stimulant,   ex- 

fras, gum-arabic,  syrup 

pectorant. 

of  tolu. 

Trochisci  ferri. 

5  grains  in  each. 

Vanilla,  sugar,  tragacanth. 

Tonic,  hfematic. 

Trocliisci      glycyr- 

Ext.  opii,  Jq  gr. 

Liquorice,  gum-arabic,  su- 

anodyne,    ex- 

rhizse et  opii. 

in  each. 

gar,  oil  of  anise. 

pectorant. 

Trochisci     ipecacu- 

J  grain  in  each. 

Tragacanth,  sugar,  syrup 

Expectorant. 

anhae. 

of  orange. 

Trochisci  kramerise 

1  grain  in  each. 

Sugar,  tragacanth,  orange- 
flower  water. 

Astringent. 

Trochisci  magnesise 

3  grains  in  each. 

Sugar,  nutmeg,  tragacanth 
mucilage. 

Antacid. 

Trochisci    menthse 

^  grain  in  each. 

Sugar,  mucilage  of  traga- 

Cai-minative. 

piperita?. 

canth. 

Trochisci  niorphinse 

Morphinaj  sulph., 

Sugar,  oil  of    gaultheria. 

Anodyne,  expec- 

et ipecacuanhse. 

5J5  gr.  in  each, 
ipecacuanhse,  jj 
gr.  in  each. 

tragacanth. 

torant. 

Trochisci     potassii 

5  grains  in  each. 

Sugar,    tragacanth,   spirit 

Antiseptic. 

chloratis. 

of  lemon. 

Trochisci  sodii  bi- 

3  grains  in  each. 

Sugar,  nutmeg,  tragacanth 

Antacid. 

carbonatis. 

mucilage. 

Trochisci  sodii  san- 

1  grain  in  each. 

Sugar,  tragacanth,  orange- 

Vermifuge. 

toninatis. 

flower  water. 

Trochisci  zingiberis 

2  grains  in  each. 

Sugar,  tragacanth,    syrup 

Carminative, 

of  ginger. 

stimulant. 

Working  Formulas  for  Officinal  Lozenges. 
Trochisci  Acidi  Tannici,  U.  S.  P.     (Troches  of  Tannic  Acid.) 


Tannic  acid,  one  hundred  grains   . 
Sugar,  in  fine  powder,  one  thousand  grains . 
Tragacanth,  in  fine  powder,  twenty-five  grains 
Orange-flower  water,  a  sufficient  quantity 
To  make  one  hundred  troches 


Grains.  Grammes. 

100  6.50 

1000  65.00 

25  1.60 

.     100 


Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 
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Trocldsei  Ammonii  ChlorkU,  U.  S.  P.     (Troches  of  Chloride  of 

Aminoninin.) 

Grains.    Grammes. 
Chloride  of  aminoninin,  in  fnie  powder,  two  hundred 

grains .         .       L'(M)       l.S.(K) 

Sugiir,  in  tine  powder,  one  tliousand  grains. 


Trrtgaeanth,  in  line  powder,  twenty-tive  grains     . 

Syrnp  of  tohi,  a  .snilicient  (piantity 

To  make  one  hnmh'ed  troches 


lOOU       Oo.CMJ 
1.60 


iio 


100 


KiiU  the  powiler-s  tojj,Tthi'r  until  they  are  thorou<2:hly  mixed;  then, 
with  .svrup  of  tolu,  form  a  mass,  to  be  clivide<l  into  lUU  troehcs. 

Trocldsei  Catechu,  U.  S.  P.     {Troches  of  Catechu.) 


Catechu,  in  fine  powder,  one  hundred  grains 
Sugar,  in  line  powder,  one  thousand  grains  . 
Tragacantli,  in  fine  powder,  twenty-tive  grains 
Uranw-tiower  water,  a  sufficient  (juantity 
To  make  one  iumdred  troches 


Griiins.  Grammes. 

KKJ  G.oU 

1000  65.00 

25  1.60 

.     100 


Kill)  tlic  powders  t<^»gcther  until  they  are  thoroughly  mixed  ;  then, 
with  urange-Hower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Cretan,  U.  S.  P.     {Troches  of  Chalk.) 

Prei)ared  clialk,  four  hundred  grains     . 
Acacia,  in  fine  powder,  one  liundred  grains. 
Is'utnieg,  in  fine  powder,  fifteen  grains  . 
Sugar,  in  tine  powder,  six  hundred  grains     . 
To  make  one  hundred  troches 

Rub  them   together  until   they  arc  thoroughly  mixed  ;    then,  with 
water,  ft>rm  a  ma.ss,  to  be  divided  into  100  troches. 


Grains. 

Grammes. 

.       400 

20.00 

.       100 

0.50 

15 

1.00 

.       GOO 

39.00 

,                 , 

100 

Trochisci  Cubchce,  U.  S.  P.     ( Troches  of  Cuheh.) 


Oleoresin  of  cubeb,  fifty  grains 

Oil  of  sassafras,  fifteen  grains         .         .         .         .         . 
Extract  of  glycyrrhiza,  in  fine  powder,  four  hundred 

grains         ......... 

Acacia,  in  fine  powder,  two  hundred  grains. 
Syrup  of  tolu,  a  sullicient  quantity 

To  make  one  hundred  troches        .... 


Grains. 
50 
15 

400 
200 


Grammes. 
3.25 
1.00 

2G.00 
13.00 


100 


Rub  the  powders  together  until  they  arc  thoroughly  mixed  ;  then  add 
the  oleoresin  and  oil,  and  incorporate  them  witii  the  mixture.  Lastly, 
with  .<yrup  of  tolu,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Ferri,  U.  S.  P.     {Troches  of  Iron.) 

Grains.    Grammes. 
Hydrated  oxide  of  iron,  dried  at  a  temperature  not 

exceeding  S0°  C.  (170°  F.),  five  hundred  grains 
Vanilla,  cut  into  slices,  ten  grains. 
Sugar,  in  fine  powder,  fifteen  hundred  grains 
Mucilage  of  tragacantli,  a  sntficient  quantity 

To  make  one  hundred  troches 100 


500 

10 

1500 


32.50 

0.65 

97.50 
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Rub  the  vanilla,  first,  with  a  portion  of  the  sugar  to  a  uniform  powder, 
and  afterwai'd,  with  the  oxide  of  iron  and  the  remainder  of  the  su<rar, 
until  they  are  thoroughly  mixed.  Then,  with  nmeilage  of  tragaeauth, 
form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Glycyrrhizm  et  Opii,  U.  S.  P.     ( Troches  of  GlycyvrMza 

and  Opium.) 


Extract  of  glycj-rrhiza,  in  fine  powder,  two  hundred 

grains 

Extract  of  opium,  in  fine  powder,  five  grains 
Acacia,  in  line  powder,  two  hundred  grains  . 
Sugar,  in  fine  powder,  three  hundred  grains 
Oil  of  anise,  three  grains         ..... 
To  make  one  hundred  troches 


Grains.    Grammes. 

200  13.00 

5  0.32 

200  13.00 

300  1!).50 

3  0.20 

.     100 


Grains. 

Grammes 

25 

1.60 

25 

1.60 

1000 

65.00 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then  add 
the  oil  of  anise,  and  incorporate  it  with  the  mixture.  Lastly,  with  water, 
form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Ipecacuanhce,  U.  S.  P.     {Troches  of  Ipecac.) 

Ipecac,  in  fine  powder,  twenty-five  grains     . 
Tragacanth,  in  fine  powder,  twenty-five  grains     . 
Sugar,  in  fine  powder,  one  thousand  grains  . 
Syrup  of  orange,  a  sufficient  quantity 

To  make  one  hundred  troches        .....     100 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  syrup  of  orange,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Kraynerice,  U.  S.  P.     ( Troches  of  Krameria.) 

Extract  of  krameria,  one  hundred  grains     . 
Sugar,  in  fine  powder,  one  thousand  grains  . 
Tragacanth,  in  fine  powder,  twentj'-five  grains     . 
Orange-flower  water,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Magnesioe,  U.  S.  P.     ( Troches  of  Magnesia.) 

Grains.    Grammes. 

Magnesia,  three  hundred  grains 300      19.50 

Nutmeg,  in  fine  powder,  fifteen  grains  ....        15        1.00 
Sugar,  in  fine  powder,  nine  hun(h-ed  grains  .         .       900      58.50 

Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  the  magnesia  and  the  powders  together  until  they  are  thoroughly 
mixed  ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to  be  divided 
into  100  troches. 


Grains. 

Grammes. 

100 

6.50 

1000 

65.00 

25 

1.60 
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7>()<7i*V?"  Mn)t/t<T  Piprn'tcc,  U.  S.  P.     (Troches  of  Peppermint) 

Grains.    Unimmos. 

Oil  (if  jieppprniiiit,  fifteen  praiiis 15         l.()0 

Sujiar,  in  line  jiowder.  twelve  hundred  jjrnins       .  12U0      78.00 

]Mucila,ije  of  trauaciuith,  a  .'iullitient  quantity 

To  make  one  hundred  Iruihes         ....  1(X) 

l\ul)  the  oil  of  p('j)|)<'i-iuiiit  and  tlio  SM<rar  to<rf'tlu'r  until  they  are 
tlioroimlily  mixed  ;  then,  with  nuieilagc  of  tragaeauth,  form  a  mass,  to 
l>e  divided  into  100  troches. 

Trochisci  MorpJuncc  ct  Ipecacuanhce,  U.  S.  P.     [Troches  of  Morphine 

and  Ipecac.) 

Grains.    Grammes. 

Sulphate  of  morphine,  five  grains         ....  6  0.32 

Ijiecae,  in  fine  powder,  sixteen  prains   ....  16  1.00 

Sii<iar,  in  fine  powder,  two  thoui^and  grains  .         .         .  2000  130.00 

Oil  of  gaultheria,  two  grains 2  0.13 

Mucilage  of  tragaeanth,  a  sufficient  quantity 

To  make  two  hundred  troches        ....  200 

Rul)  the  j)owders  too;ether  until  they  are  thoroughly  mixed;  then 
add  the  oil  of  traultheria,  and  incorporate  it  with  the  mixture.  La.>*tly, 
with  mucilage  of  tragacauth,  form  a  mass,  to  be  divided  iuto  200  troches. 


Trochisci  Potassii  Chloratis,  U.  S.  P.  ( Troches  of  Chlorate  of  Potassium.) 

Grains.    Grammes. 
Chlorate  of  potassium,  in  fine  powder,  five  hundred 

grains 

Sugar,  in  fine  powder,  nineteen  hundred  grains  . 
Tragacanth,  in  fine  powder,  one  hundred  grains. 
Spirit  of  lemon,  ten  grains     ..... 
To  make  one  hundred  troches 

J 

Mix  the  sugar  with  the  tragacanth  and  the  spirit  of  lemon  by  tritura- 
tion, in  a  mortar;  then  transfer  the  mixture  to  a  sheet  of  paper,  and  by 
means  of  a  hone  spatula,  mix  with  it  the  chlorate  of  potassiiun,  being 
careful  to  av<»id  trituration  and  pressure,  to  prevent  the  mixtiur  from 
igniting  or  exploding.  Lastly,  with  water,  form  a  mass,  to  be  dividal 
into  100  troches. 


Trochisci  Soda  Bicarhonatis,  U.  S.  P.     {Troches  of  Bicarbonate  of 

Sodium.) 

Grains.    Grammes. 
Bicarl)onftte  of  sodium,  three  hundred  grains  .         .         300       lO.fiO 
Sugar,  in  tine  powder,  nine  hundred  grains      .         .  900       68.0O 

Nutmeg,  in  line  powder,  fifteen  grains       ...  15         1.00 

Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches  .        .        .        .        .        1(X) 

Rtib  the  i)icarbonate  of  i*odium  with  the  ]>owdcrs  until  they  arc  thor- 
oughly mixed  ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to  be 
divided  into  100  troches. 


5(X) 

32.50 

1900 

124.W 

ItX) 

6.50 

10 

0.65 

100 
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Trochisci  Sodii  Santoninatis,  U.  S.  P.     ( Troches  of  Santoninate  of 

Sodium.) 

Grains.    Grammes. 
Santoninate  of  sodium,  in  fine  powder,  one  hun- 
dred grains       100         6.50 

Sugar,  in  fine  powder,  two  tliousand  grains     .         .        2000      130.00 
Tragacantli,  in  fine  powder,  fifty  grains    ...  50  3.25 

Orange-flower  water,  a  sufficient  quantity 

To  malce  one  liundred  troches 100 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Troches  of  santoninate  of  sodium  should  be  kept  in  dark  amber- 
colored  vials. 

Trochisci  Zingiheris,  U.  S.  P.     ( Troches  of  Ginger.) 

Tincture  of  ginger,  two  hundred  grains    . 
Tragacanth,  in  fine  powder,  fifty  grains    . 
Sugar,  in  fine  powder,  two  thousand  grains 
Syrup  of  ginger,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Mix  the  tincture  of  ginger  with  the  sugar,  and,  having  exposed  the 
mixture  to  the  air  until  dry,  reduce  it  to  a  fine  powder ;  to  this  add  the 
tragacanth,  and  mix  thoroughly.  Lastly,  with  syrup  of  ginger,  form  a 
mass,  to  be  divided  into  100  troches. 

Unofficinal  Lozenges. 
Dr.  Jackson'' s  Pectorcd  Lozenges. 


Grains. 

Grammes 

200 

13.00 

50 

3.25 

2000 

130.00 

Take  of  Powdered  ipecacuanha 

10  grains. 

Sulpliuretted  antimony 

5      " 

Muriate  of  morpliine      .... 

6      " 

Powdered  gum-arabic, 

Powdered  sugar. 

Powdered  ext.  of  Hquorice,  of  each 

11  drachms 

Tincture  of  tolu 

4 

Oil  of  sassafras 

4  drops. 

To  be  made  into  a  stiif  mass  with  simple  syrup,  and  divided  into  200 
lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  contains  ^^ 
grain  of  ipecac,  ^^  grain  of  the  antimonial,  g'g  grain  of  morphine.  They 
are  usually  rolled  into  flat  cakes,  and  cut  out  with  a  round  punch,  as 
described  under  the  head  of  the  officinal  lozenges. 

Few  remedies  for  pectoral  affections  requiring  anodyne  and  nauseant 
treatment  are  so  popular  as  this.     Dose,  one  every  3  or  4  hours. 

Dr.  Jackson^s  Ammonia  Lozenges. 

Take  of  Muriate  of  ammonia IJ  drachms. 

Muriate  of  morphine 3    grains. 

Powdered  elm  bark 6    drachms. 

Powdered  gum-arabic, 

Powdered  sugar, 

Powdered  ext.  of  liquorice,  of  each      .        .  7  " 

Tincture  of  tolu 3  " 

Oil  of  partridge-berry 4  drops. 

56 
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To  be  made  with  syriij)  into  180  1oz(mi<j^os,  or  into  lozeno;csof  lOjjniins 
PiU'li,  containiiiL''  I  i^raiii  of  iimriato  of  anunonia,  and  ,;'g  of  a  ^raiii  of 
tlic  niorpliino  «dt. 

Tliose  arc  u^\\  for  somewhat  simihu'  aftectious  with  the  foregoing, 
ami  are  made  into  the  same  shape. 

Parriiih's  Cough  Lozenges. 

Take  of  Powtlered  iperiiouiiiilia 50  grains. 

KtM-ines  mineral          ......  lOO      " 

Sulpliate  of  morphine 16      " 

Powtlored  sugar, 

rowtlered  gum-arabic, 

Powdered  ext.  of  liquorice,  of  each.        .        .  3  ounces. 

Oil  of  anise          .......  40  dr(.)ps. 

Syrup  of  tolu yutticient. 

To  be  made  into  a  mjiss  and  divided  into  320  lozenges,  each  contain- 
ing about  \  grain  of  ipecacuanha,  ^  grain  of  kermes,  j'q  grain  of  mor- 
phine salt. 

We  have  been  in  the  hal^it,  for  the  Ia.>t  10  years,  of  preparing  these 
pectoral  lozenges,  which  are  not  ludike  tiiose  of  Dr.  Jackson.  The 
rcci})e  Avas  made  with  the  advice  of  a  medical  friend,  and  has  proved  a 
useful  one,  producing  a  com})aratively  active  preparation. 

The  dose  of  these  is  one  3  or  4  times  a  day. 

Phosphatic  Lozenges. 

Take  of  Phosphate  of  calcium 10  ounces. 

Phosphate  of  iron    ......       2       " 

Phosphate  of  sodium 6  drachms. 

Phosphate  of  potassium  ....       2         " 

Phosphoric  acid 2         " 

Sugar,  in  powder 17  ounces. 

Powdered  ginger, 

Syrup,  of  each Sufficient. 

Mix  the  phosphates  of  calcium  and  iron  with  the  sugar  and  ginger, 
by  passing  through  a  fine  sieve;  then,  by  the  aid  of  heat,  dissolve  the 
])hosi>hates  of  sodium  and  potassium  and  phosphoric  acid  in  the  syruj), 
and  make  into  a  mass  with  the  mixed  powders.  Koll  this  into  a  cake 
of  the  proj)er  thickness,  dusting  it  witli  a  sifted  mixture  of  1  part  of 
j)hosphatc  of  iron  and  8  parts  of  sugar,  and  cut  out  the  lozenges,  each 
weighing  15  grains. 

KacJi  lozenge  contains  5  grains  of  phosphate  of  calcium,  1  grain  of 
'phosphate  of  iron,  and  },  a  grain  of  the  mixed  phosphate  of  sodium 
and  potassium. 

The  use  of  the  phosphates  prescribed  above  has  recently  been  adopted, 
to  a  large  extent,  with  a  view  to  sup])lying  elements  to  the  system  whieh 
are  apt  to  be  deficient,  |)artieulai-ly  among  children,  in  large  cities.  Jt 
is  asserted  that  these  salts  ncjt  only  aid  in  building  up  the  bony  strnctiu'c, 
when  it  is  deficient,  but  Ji-ssist  in  maintaining:  the  irritiibilitv,  M'ithout 
Mhicli  assimilation  and  iuitriti(m  are  always  lacking.  The  dose  for 
children  may  be  from  1  to  2,  3  times  a  day. 


UNOFFICINAL    LOZENGES. 
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Astringent  Rose-Leaf  Tablets. 


Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each 
Powdered  tragacanth 
Powdered  sugar 


6  parts. 
1      " 

48      " 


Sieve  together,  and  make  a  mass  with  rose  water  and  vanilla  syrup, 
then  divide  into  lozenges  of  10  grains  each.  These  may  be  used  for 
chronic  relaxed  condition  of  the  throat  and  mouth  quite  freely. 

Chlorate  of  Potassium  Tablets. 

Take  of  Chlorate  of  potassium 
Powdered  red  rose 
Powdered  sugar  . 
Oil  of  rose  .... 
Oil  of  orange 

Reduce  the  chlorate  of  potassium  to  a  dry,  fine  powder  separately,  for 
fear  of  explosion,  and  incorporate  it  thoroughly  with  the  other  dry  ingre- 
dients by  sifting  together ;  add  to  these  the  oils,  and  make  up  tlie  mass 
with  jelly  of  black  currants,  then  divide  into  100  lozenges,  each  con- 
taining 10  grains.  Dose,  1  occasionally  in  sore  throat,  ulcerated  mouth, 
etc. 


.     200  grains. 

.     300 

u 

.     500 

a 

.       15  d 

rops. 

.     100 

a 

Prescription  for  Diaphoretic  Lozenges. 


Each. 


.     gi-- VJ 
.     3j 

\  grain 
2i    " 
4     " 

•     3j,  Bij 
.     gtt.  vj 

4     " 
\  drop. 

Take  of  Pulv.  ipecac 
Potass,  citrat. 
P.  ext.  glycyrrh. 
Pulv.  acaciae,  aa 
Tinct.  tolutani 


M. — Ft.  trochisci  xxiv.     Dose,  for  a  child,  1  every  2  hours. 

The  mode  of  dividing  this  mass  after  rolling  it  into  a  rectangular 
.sheet  may  be  to  cut  it  equally  into  6  oblong  sheets,  each  of  which  may 
be  cut  into  4  equal  parts  by  a  spatula,  the  surface  being  dusted  with 
powdered  liquorice  or  sugar. 


Catechu  Lozenges. 

Take  of  Catechu,  in  fine  powder 2  ounces. 

Tragacanth,  in  fine  powder        .        .        .        •      i      " 

White  sugar,  in  fine  powder       .        .        .        .  12      " 

Rose  water Sufficient. 

Make  into  10-grain  lozenges ;  to  be  used  ad  libitum. 
These  are  particularly  useful  in  cases  of  relaxation  of  the  uvula,  irri- 
tation of  the  larynx,  etc. 


Wild  Cherry  Tablets. 

Take  of  Wild  cherry  bark,  finely  powdered 
Alcohol 


12  troyounces. 
q.  s. 
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Mako  a  tincture,  evaporate  to  dryness,  and  powder  the  extraet.     To 

tliis  add — 

I'owder  of  blanched  almonds .^iij. 

Gnm,  in  tine  powder ^iv. 

Sugar,  in  fine  powiicr S-xl. 

Tills  modification  (»!"  W.  R.  Warner's  formula  pnHluces  a  fine  j»r('])a- 
r.ition,  retaining  the  sedative  virtues  ol'  the  dvw^  as  concentrated  ius  is 
site  in  this  form  of  preparation.  Make  a  mass,  and  divide  into  oval 
lozenges  of  10  {grains  each  ;  they  are  very  hitter,  and  develop  hydrcK'v- 
ani(^  aeid  when  introduced  into  the  mouth,  aetinjr  with  eneri::;y  as  a  seda- 
tive remedy.     One  lo/enjjce  is  a  dose,  re[)eated  a.s  occasion  requires. 

Candies  and  Drops. 

Various  kinds  of  candy  are  used  in  medicines,  for  the  well-known 
exjM'ctonmt  or  demulcent  jiroperties  of  the  snuar  alone,  or  for  the  efl'ects 
of  such  medicines  as  may  be  cimveniently  combined  with  it.  These  are 
made  almost  exclusively  by  the  confectioner,  who  prepares  a  thick  ma.ss 
bv  heatinjr  the  sujT'ir  "with  a  small  quantity  of  water  and  heating  till  a 
drop  let  fall  on  a  cool  surface  solidities  on  cooling,  when  it  should  be 
poured  on  to  a  marble  slal).  The  medicinal  ingredient  should  be  added 
before  the  randy  has  l)eeu  pouivd  out  on  the  slab,  or  if  it  would  be  in- 
jured by  that  heat  it  should  be  incorporat<'d  just  before  it  cools ;  it  is 
then  smoothed  in  a  sheet  and  cut  in  squares,  or  it  is  run  hito  moulds,  by 
which  operation  it  is  formed  into  drops. 

S\  hen  randy  is  kneadetl  or  ^vorked  it  becomes  white ;  the  great  point 
to  he  observed  is  that  the  proper  consistence  is  attained  without  subject- 
ing it  to  burning. 

The  following  formulas  are  given  as  guides  to  the  ])harmacist  who 
may  re<piii"e  such  medicaments  In'  sending  the  remedies  to  the  confe<'- 
tioner  with  directions  to  make  into  the  required  number  of  pounds  of 
candy. 

Gwger  Drops. 

To  10  ])oun(ls  of  the  melted  candy  add  1  ounce  of  piperoid  of  ginger, 
and  by  means  of  appropriate  a])j)aratus  form  it  into  drops  of  the  si/e 
of  a  large  pea. 


Medicated  Secrets  or  Cough  Candy. 

To  10  pounds  of  candy  add  the  following  mixture,  and  divide   int<i 
.secrets : — 

Take  of  Tincture  of  squill fsiv. 

Tincture  of  tulu, 

Catnph orated  tincture  of  opium,  each        .        .        .  f,^s8. 

Fluid  extract  ipecac, 

Oil  gaultheria,  each T^lviij. 

Oil  of  sa^safraH tTLvj. 

Oil  of  aniseed ^iij- 

Use  as  required  in  ordinary  coughs. 


i 
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CHAPTER   XIIL 

PILLS— PILL  MASSES,  ETC. 

Pills. 

SINCE  the  publication  of  the  last  edition  of  this  treatise,  in  1874,  the 
preparation  of  pills  by  the  laro:e  manufacturei-s  of  our  country-  has 
so  greatly  increased  that  a  more  detailed  account  of  the  various  kinds  of 
pills  is  required. 

The  form  of  ready-made  pill  which  has  claimed  the  favor  of  the 
public  for  the  longest  time  is  that  of  the  sugar-coated  pill,  and  it  is  when 
well  made  and  skillfully  coated  an  elegant  method  of  exhibiting  me<li- 
cines  suited  to  this  form  of  administration.  It  is  to  be  regretted  that,  in 
common  with  nearly  every  other  form  of  ready-made  remedy,  com- 
petition has  so  diminished  the  profits  tliat  many  of  them  are  entirely 
unreliable  ;  the  ol)jection  often  made  against  them  is  their  insolubility, 
which  is  quite  unjust  in  many  cases,  and  arises  out  of  the  opinion  that 
the  pills  are  baked  before  being  coated,  and  that  during  the  process  of 
coating  they  are  heated  so  much  that  they  become  almost  insoluble. 
While  this  may  be  true  in  some  cases  it  is  not  so  in  all — the  best  makers 
avoiding  the  use  of  heat  throughout  the  entire  pr(x?ess. 

The  process  of  coating  is  a  part  of  the  confectioner's  art,  and  yet-  it 
requires  to  be  effected  differently  from  the  method  pursued  in  what  is 
termed  by  confectioners  as  "  pan  work."  The  use  of  sugar  alone  and 
the  omission  of  the  plan  of  making  up  the  coating  by  dustings  with 
flour,  determine  the  solubility  of  the  pill.  A  brief  outline  of  the  process 
is  as  follows : 

The  pills,  after  dr\'ing  in  the  air  for  a  time,  are  placed  in  a  basin,  or 
rotating  pan,  if  motion  is  given  by  steam-power,  and  a  quantity  of 
syrup  is  poured  upon  the  pills,  which  are  kept  in  constant  motion  until 
dry  ;  this  is  to  be  repeated  until  the  coating  is  sufficiently  thick.  The 
skillful  performance  of  this  is  a  matter  attained  only  by  long  practice. 

Gelatin-coated  pills  have  also  attained  considerable  notoriety,  and  as  a 
means  of  disguising  unpleasant  remedies  the  gelatin  coating  is  quite  suc- 
cessful. This  process  does  not  leave  the  pill  as  soluble  as  the  coating 
with  sugar  does,  as  sugar  is  so  much  more  soluble  than  gelatin. 

The  method  of  effecting  the  coating  is  to  fasten  the  pills  upon  the 
ends  of  fine  steel  needles,  which  are  secured  to  an  appropriate  handle, 
and  having  made  a  mixture  of  1  part  of  gelatin  in  2  of  water,  heat  is 
applied  by  means  of  a  water-l)ath  ;  when  the  solution  is  effected  the  ]>ills 
attached  to  the  needles  are  dipped  into  the  solution  of  gelatin,  with- 
drawn quickly,  and  shaken  till  the  coating  hardens,  which  will  be  in  a 
few  minutes. 

The  accompanying  cut  (Fig.  216)  exhibits  an  apparatus  designed  for 
the  use  of  the  apothecary  for  gelatin-coating  pills,  invented  by  Mr.  W. 
C.  Franciscus,  of  Lockhaven,  Pennsylvania;  it  consists  of  a  tray,  the 
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Ixittoin  of  which  is  arnuiirc*!  with  licinisphcrical  tieprossioiis,  in  which 
the  i)iiis  arc  jilaccd,  ami  a  frame  carrviii>i-  as  many  nccdh's  as  there  are 
dcpix'ssiou^i  iu  llie  tniy.      This  frame  is  juvssed  tlowii,  and  a  pill  Ls  thus 
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Francisus'  pill  coater. 

secured  on  each  needle,  when  they  are  lifted  at  once  and  immersed  in 
the  solution  of  gelatin  contained  iu  the  water-bath  ;  the  frame  beiu'inj^ 
the  coated  pills  being  centi-ed  on  a  pivot,  is  revolved  rapidly  for  a  few 
moments,  and  the  ]>ills  are  removal  from  the  ik^hUcs  by  jilaciuir  them 
over  the  tray  with  a  notched  side,  and  drawing  the  frame  gently  towards 
tlie  operator;  the  |)ills  fall  into  the  tray  ix'ady  for  dispensing.  This 
method  of  coating  pills  has  been  used  for  a  long  time,  but  it  is  only 
■within  the  last  6  or  8  ye^irs  that  it  has  be<Mi  practised  so  extensively. 
By  means  of  the  apparatus  just  de.si-ribed,  the  apothecary  can  readily 
make  and  <lispense  2  or  4  do/.en  pills  in  less  than  halt"  an  hour. 

Since  the  issue  of  the  earlier  editions  of  this  w(»rk  the  ancient  prac- 
tice of  coating  pills  with  silver  and  gold  leaf  has  been  revived.     The 

a])paratus  I  have  had  construct(Hl  for 
this  purpose  is  shown  in  Fig.  217. 
It  consists  of  two  hemispheres  of  hard 
\\o<k1  fitting  by  a  screw,  and  highly 
polished  on  their  inner  surface.  In 
i-olliug  the  pills  care  is  taken  to  use 
no  dusting  powder  of  any  kind,  and 
to  have  them  moderately  damp,  other- 
wise to  moisten  them  with  a  little 
syrup.  They  arc  then  introduced  into  the  hollow  s|)here  along  with  the 
re([uisite  (piantity  of  silver  or  gold  leaf,  it  is  tightly  closi-d  by  screwing 
the  separate  ])arts  together,  and  a  ra])id  motion  is  communicated  to  it;  in 
a  few  seconds  the  |)ills  are  removed  with  a  clean  and  bright  coating.  One 
dozen  pills  of  averaLi'e  size  re(juire  one  sheet  of  f<til,  and  larger  immbers  in 
|trupi)rtion.  Some  dilUcultv  is  experienced  in  giving  a  handsome  coating 
to  pills  of  (^uevenne's  iron,  on  account  of  their  black  color;  this  can 
be  obviat<'d  by  the  use  of  a  large  proj)ortion  of  foil,  which  may  Im' 
objectionable  lus  interfering  with  their  solubility,  notwithstanding  the 


e 


Apparatus  for  silvering  pill.-*. 


PILLS.  887 

extreme  tenuity  of  the  foil.  The  taste  of  the  pills  is  of  course  disguised 
in  proportion  to  the  completeness  of  the  coating;  in  dispensing  no 
powder  is  necessary,  the  tendency  of  the  fresh  pills  to  adhere  to  each 
other  being  obviated. 

This  apparatus  may  be  substituted  by  using  a  gallipot  laid  against 
the  palm  of  the  hand,  or  by  two  porcelain  capsules  fitted  to  each  other, 
the  opening  at  the  lips  being  covered  by  the  thumb,  but  there  is  a  saving 
in  the  use  of  an  apparatus  as  above  figured ;  any  portion  of  the  foil  not 
adhering  to  one  charge  of  pills  will  be  ready  for  the  next,  besides  an 
advantage  which  is  gained  by  the  leverage  of  the  handle. 

The  former  belief  that  a  coating  with  metallic  leaf,  if  sufficient  to 
hide  the  taste  and  smell  of  the  pills,  would  interfere  with  their  solu- 
bility, has  been  very  much  modified  by  recent  experience.  The  phar- 
macist should  assure  himself  of  the  genuineness  of  his  gold-leaf,  as  Dutch 
metal,  which  is  so  often  substituted  for  it,  contains  both  copper  and  zinc. 

Compressed  pills  or  pellets  have  been  very  largely  used  within  the 
last  decade,  and  have  been  recommended  on  account  of  their  suj)posed 
superior  solubility  over  the  j)ills  made  in  the  usual  methods  with  ex- 
cipients.  While  the  process  is  applicable  with  advantage  to  a  number 
of  substances,  it  has  been  proven  that  many  articles  made  into  pilular 
form  by  compression  resist  the  action  of  solvents  for  a  long  time,  the 
compressing  force  seeming  to  compact  the  material  and  render  the  sm'- 
face  so  close  as  to  resist  the  penetrating  power  of  the  liquid. 

There  are  several  forms  of  apparatus  used  for  this  purpose,  the  two 
most  employed  being  represented  in  the  accompanying  cuts. 

The  method  of  using  the  apparatus  is  to  weigh  out  the  quantity  for 
each  pill  upon  a  piece  of  smooth  paper,  and,  having  placed  the  foot  of 
the  machine  in  the  cylinder,  the  powder  is  thrown  into  it,  and  the  piston 
is  introduced,  and  driven  down  upon  the  powder  by  a  sharp  blow  from 
a  mallet ;  the  cylinder  is  then  placed  over  a  hole  made  in  a  block,  under 
which  is  placed  a  suitable  recipient,  and  driven  out  by  a  slight  blow  with 
the  mallet. 

The  other  apparatus,  invented  by  Mr.  B.  L.  Smedley,  of  this  city, 
consists  of  a  stout  piece  of  hard 

wood,  which  has  a  drawer  upon  Fig.  218. 

one  side  directly  under  a  hole, 
over  which  the  cylinder  is 
placed  after  the  material  has 
been  compressed  into  pilular 
form,  by  a  lever  brought   to 

bear    upon    the     piston,    Avhich  Smedley  compressor. 

is  inserted  into   the   cylinder 

after  the  powder  has  been  placed  in  it.     The  apparatus  is  illustrated  in 

the  accompanying  figure. 

By  a  similar  process,  tablets  for  hypodermic  use  are  made  the  active 
ingredient,  consisting  of  morphine,  atropine,  pilocarpine,  apomorphine, 
strychnine,  etc.,  being  diluted  with  sodium  chloride  or  sulphate. 

The  advantage  which  these  tablets  possess  is  that  they  enable  the 
physician  to  prepare  a  solution  of  any  one  of  them  at  the  moment  re- 
quired. 
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A  «b<o,  small  ciioiiiih  to  be  onrricnl  in  the  vost-pookct,  and  roiitainin» 
tilt'  svrinj^e,  with  six  diilcivnt  kinds  ul"  pellets,  has  been  made  hy  J.  iJ. 

Allen,  and  is  represented  iu  tlieae- 
Fig.  219.  eompanying  fii^uro. 

Granules  oh  Pellets. 

Under  the  latter  term,  more  es- 
pecially, are  tbund  in  pliannaey  a 
chiss  of  preparations  which  do  not 
|)r()perly  deserve  the  consideration 
of  scientific  and  honest  pharniacists, 
as  thi'ir  remedial  action  must  be  so 
tritlini;  that  no  reliance  can  be 
placed  upon  them. 

They  are  small,  spherical  masses 
of  suiiar,  made  bv  confectiont^rs,  of 
different  sizes ;  these  are  placed  in 
a  shallow  dish,  and  the  requisite 
quantity  of  medicinal  in<rrcdient, 
dissolved  in  strfouj  (dcoJiol  or  ether, 
is  distributed  over  them  as  evenly 
as  possible  in  the  dish,  and  they  are 
then  shaken  constantly  till  the 
solvent  has  evaporated  ;  it  must  be 
evident  that  those  i^raiudes  which 
re('ei\e  the  licpiid  in  largest  amount 
will  be  most  imbued  Mith  the  active 
injrredient.  The  use  of  strons^  alcohol  or  ether  is  esj^ecially  important, 
{ts  a  weaker  s])irit  would  tend  to  dissolve  the  <rramde. 

This  process  is  that  wliich  was  introduced  l)v  the  homnpopathic  jirac- 
titionei-s,  and  it  is  evident  that  it  is  justly  liable  to  the  criticisms  above 
made  Uj)on  it. 

The  granules  that  are  ])roperly  made  and  larjxely  su])plied  by  many 
leadinir  manufactui-ers  are  ])re))ared  by  an  entirely  (liflerent  process,  and 
should  not  be  confounded  with  those  just  described.  The  experience 
of  many  years  in  this  department  of  pharmacy  induces  the  editor  to 
|)oint  out  the  best  methods  of  securing  the  exact  dosing  of  the  very 
active  remedies  employed  in  this  form.  The  remedial  agent  is  weighwl 
with  grcxit  accuracy,  placed  in  a  mortar  with  very  dry  granulated  sugar, 
and  rubbed  to  a  i)owder,  so  that  it  will  all  ])a8s  readily  through  a  sieve 
of  80  meshes  to  the  linear  inch  ;  this  is  then  formed  into  a  mass  with 
whatever  suitable  excij)ient  the  nature  of  the  mass  demands,  and  the 
wh«»le  is  then  passed  through  a  suitable  mixing  mill  until  brought  to  a 
homogeneous  consistence,  wIk'U  it  is  divided  into  the  re(piisitc  nund)er 
of  granules;  these  are  then  air  dried  and  coated  with  sugar,  which  pro- 
tects from  atmospheric  change,  and  renders  them  entirely  devoid  of 
un}>leasant  taste  or  odor. 
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Pilule. 

Pills  are  the  most  popular  and  couvenient  of  all  forms  of  medicine. 
In  common  Avith  powders,  they  have  the  advantage  of  being  accurately 
divided,  so  that  the  patient  is  not  dependent  upon  any  of  the  uncertain 
means  of  approximate  measurement  necessary  in  administering  licpiids. 
They  are  also  more  portable.  The  contact  is  so  slight  with  the  organs 
of  taste,  in  swallowing,  that  the  most  oft'ensive  substances  can  be  swal- 
lowed in  this  form  with  comparatively  little  inconvenience.  There  are, 
however,  a  few  people  who  cannot  swallow  them ;  this  is  the  case,  too, 
with  young  children,  for  whom  some  other  form  is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  4  to  5  grains  of  vege- 
table powders,  or  5  to  6  grains  of  heavy  mineral  substances,  including 
the  excipicat,  though  these  quantities  are  larger  than  usual. 

Medicines  adapted  to  Pilular  Form. 

Powders  given  in  less  than  gr.  xv  doses,  Gum  Eestns,  Extracts  ;  also 
Oleoresins  and  Oils  in  small  proportion. 


Unadhesive  Materials. 
Calomel. 

Hydrarg.  iodid.  rob. 
Hydrarg.  iodid.  vir. 
Pnlv.  ipecac,  et  opii. 
Bismuth,  subnit. 
Morphinfe  acetas,  etc. 
Strvchninse. 
Puiv.  digitalis. 
Pulv.  ipecac. 
Plumbi  acetas. 
Antim.  et  pot.  tart. 
Antiin.  sulphuret. 
Argenti  niiras. 
Argenti  oxidum. 
Ferri  pulvis. 
Ferri  subcarb. 

(other  salts.) 
Potas.  iodid. 
Camphor,  and  others. 
Difficult  to  combine,  except  by  Peculiar 
Treatment : — 
Ol.  tigli. 
01.  terebinth. 
01.  sabinse. 
Ferri  iodidum. 
Copaiba,  and  others. 


Good  Medicinal  Excipient. 

Extracts. 

Pil.  hydrarg. 

Pil.  copaibte. 

Pil.  ferri  carb. 

Terebinthina. 
With  Moisture : — 

Pulv.  aloes. 

Pulv.  rhei. 

Pulv.  kino. 

Pulv.  acidi  tannici. 

Pulv.  opii. 

Pulv.  scillse. 

Bebeerinje,  sulph. 

Ferri  citras. 

Asafoetida,  and  others. 
With  Alcohol  and  Tinctuies: — 

Guaiacum. 

Resinous  extracts, 
and  othei-s. 
With  Dil.H.SO^: 

Quininae  sulph. 

Cinchonina?  sulph. 

Cinchonidinte  sulph. 

Quinidinae  sulph. 

Quinoidina. 


The  kind  of  Substances  adapted  to  the  Pilular  Form. 

a.  All  those  suitable  to  the  form  of  powders  which  are  given  in  small 

doses. 
h.  The  gum  resins,  balsams,  and  turpentine. 

c.  Substances  the  operation  of  which  it  is  desirable  to  retard  ;  as  in  cer- 

tain aperient  and  alterative  pills. 

d.  Insoluble  substances,  which  are  too  hea\y  to  give  conveniently  sus- 

pended in  liquids. 

e.  Verv  disasrreeable  and  fetid  substances. 

f.  The  vegetable  extracts. 
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The  kind  of  Substances  unsuited  to  the  P'dalar  Form. 

a.  Those  wliicli  opcr.ite  only  in  doses  excecxling  15  or  20  grains,  or  too 
lariT*'  tor  .'i  or  4  pills. 

h.  J)«'li(|iii'sc»'nt  s;ilts,  and  those  containini:;  a  lar<^('  })roj)orti<m  of  water, 
nnle-ss  this  be  snitai)lv  absorl»ed  hv  as'^iK-iated  drv  nowder. 

c.  I'xHJiis  ot"  sni'h  eonsistence  as  to  recjnire  an  iiikIuc  projKirtion  of  dry 
or  viscid  material  to  make  a  mass,  exeept  such  a.s  have  a  very  small 
dose  ;  as  cntton  oil. 

(/.  \'ery  volatile  suljstanees;  as  carbonate  of  ammonium,  except  with 
certain  ])rtK'autious. 

c.  Those  which  are  prescribed  for  immediate  effect;  as  emetics  and  dif- 
fusible stiiiuilaiits. 

/.  Essential  oils,  in  (juantity  exceeding  half  a  drop  to  each  pill. 

GENERAL   REMARKS    UPON    THE   PREPARATION   OF   PILL   MASSES. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional  with 
the  apotherary  ?  In  answering  this,  we  necessarily  bring  into  view  the 
therapeutical  relations  of  this  ingrctlient,  and  shall  find  that  it  may  be 
active  or  inert,  at  the  option  of  the  prescriber. 

\^  the  ba.sis  be  rhubarb  or  aloes,  or  a  similar  vegetable  powder,  a  mass 
(tin  be  readily  formetl  by  moisture,  without  the  aid  of  any  adhesive 
material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an  unadhesive  vege- 
table powder,  it  recjuires  an  addition  to  give  it  the  form  of  a  mass;  that 
addition  will  add  to  the  bulk  of  the  ingredients  prescribed,  and  })erhaps, 
if  the  dose  be  large,  w'ill  make  the  pills  too  bulky ;  in  this  ca.se,  it  is 
hnportant  that  the  physician  should  not  overlook  the  excipient,  which 
he  may  include  among  the  medicinal  ingredients,  or  make  due  allowance 
for,  in  ai)i)orti(»ning  the  (piantity  to  each  pill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disadvantage 
of  adding  to  the  size  by  the  use  of  inert  excipients:  When  the  basis  is 
an  iinadhe'sive  material,  one  of  the  other  medicinal  ingredients  should  be 
an  extract  or  a  vegetable  powder,  which  will  form  a  mass  by  moisture 
alone. 

After  the  materials  of  which  the  pills  are  directed  to  be  made  have 
been  weighed  out,  if  there  be  none  of  them  of  a  character  suitable  for  an 
excipii'iit,  the  j)r()per  ehoiee  of  such  material  is  a  matter  of  im|)ortance; 
tiiis  should  be  of  such  a  nature  as  to  be  therapeutically  adajtted  to  the 
remedy  as  well  as  suitable  for  rendering  the  mass  adhesive  without  add- 
ing too  much  bulk  to  the  pill  ;  care  mast  also  be  had  that  it  does  not 
|»r<Mhiee  a  cheiiiical  change.  Sugar,  syrup,  and  glucose  should  not  Ik? 
used  in  combination  with  calomel  or  any  metallic  sidts  that  are  readily 
deoxidized;  glycerin  should  not  be  used  where  del i(|Uescent  sjdts  enter 
into  combination,  as  the  pills  will  become  soft  and  ffatten.  One  of  the 
most  generally  useful  excipients  is  glycerolc  of  tragacanth,  made  by 
rnl)liing  }.  drachm  of  tinelv  powdered  white  tragacanth  with  a  tinidounce 
of  glycerin  to  a  smooth  j)aste,  and  permitting  it  to  stand  24  hours. 
Quinine,  cinchonine,  and  many  of  the  heavy  dry  ])owders  can  be  made 
into  pills  by  means  of  this  material  with  great  rea<liness. 

Soajj,  which  is  employed  in  the  officinal  pills  more  than  any  other 
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excipient,  is  well  adapted  to  combine  with  resinous  substances,  the  sol- 
ubility of  which  it  increases,  while  it  acts  as  an  antacid,  and  j)er]iaps 
aperient.  It  has  been  sug:gested,  that  it  is  incompatible  with  ojiiuni, 
with  which  it  is  prescribed  in  the  officinal  pil.  opii,  as  the  alkali,  espe- 
cially when  present  in  excess,  tends  to  separate  the  morphine  from  its 
native  combination.  Camphor  is  well  combined  with  a  mixture  of 
soap  and  honey,  and  sometimes  with  an  inert  resin.  Pills  containing 
volatile  oils  as  a  predominating  ingredient,  or  even  in  a  moderate 
amount,  are  well  made  with  soap,  with  which  it  should  be  worked  mcII 
before  the  remaining  materials  are  added. 

Si/nip  is  often  used  as  an  excipient,  which  adds  but  little  to  the  bulk 
of  a  pill  mass,  and  is  effectual  in  some  cases,  where  water  alone  Mould 
not  give  the  requisite  tenacity ;  it  does  not  answer  a  good  purpose,  how- 
ever, with  certain  metallic  salts,  which  dispose  the  ma&s  to  crumble. 

Honey,  molasses,  and  glucose,  uncrystallizable  forms  of  sugar,  are  well 
adapted  to  the  general  purposes  of  pill  making;  masses  made  with  these 
are  not  so  liable  to  crumble,  and  possess  the  great  advantage  of  remain- 
ing moist  and  soluble  for  a  longer  period.  On  account  of  the  last- 
named  property,  honey  was  directed  in  the  officinal  recipe  for  sulphate 
of  quinine  pills.  Honey,  combined  with  tragacanth,  is  a  very  adhesive 
excipient  for  insoluble  poAvders.  Honey  which  has  been  evaporated  to 
one-half  its  bulk  is  much  better  than  before  it  is  so  treated. 

Gum-arabic  is  directed  to  be  added,  where  the  requisite  adhesiveness 
will  not  result  from  the  use  of  syrup  or  honey  alone ;  it  is  not  a  very 
good  excipient,  whether  added  in  the  form  of  powder  or  of  a  thick 
mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard.  Tragacanth 
forms  a  less  hard  and  insoluble  mass  than  acacia.  The  former  officinal 
syrup  of  gum-arabic  was  made  with  a  special  view  to  use  in  making  pills. 

Alcohol  and  essential  o/fe,  by  softening  down  resinous  substances,  facil- 
itate their  incorporation  together  in  mass,  and,  being  held  by  these  with 
considerable  tenacity,  prevent  their  rapidly  becoming  too  hard.  Lactu- 
carium  may  be  brought  to  a  pilular  consistence  by  the  use  of  a  small 
proportion  of  chloroform,  which  rapidly  evaporates,  leaving  the  pills 
of  an  elegant  consistence.  Oil  of  turpentine  is  well  adapted  to  soften- 
ing white  turpentine,  so  as  to  incorporate  it  with  other  ingredients,  as 
in  Otto's  emmenagogue  pills.  These  excipients  must,  however,  be 
added  with  care,  or  they  will  render  the  mass  too  soft. 

An  important  use  of  essential  oils  in  pills  is  to  prevent  mouldiness, 
and  the  disagreeable  odor  which  vegetable  powders  acquire  M'hen 
moistened ;  they  should  be  added  in  very  small  proportion  for  this 
purpose,  as  they  interfere  with  the  adhesiveness  of  the  mass. 

Crumb  of  bread  furnishes  a  convenient  and  tenacious  vehicle  for 
substances  given  in  small  dose,  and  which  require  diluting,  rather  than 
combining  in  a  small  bulk. 

Confection  of  rose  is  adapted  to  similar  uses,  though  more  moist  and 
of  a  less  tough  consistence.  When  made  from  the  rosa  gallica,  it  is 
astringent,  and  adapted  to  combining  certain  vegetable  powders  belong- 
ing to  that  class ;  as  usually  met  with,  however,  it  contains  no  tannin, 
being  made  from  our  common  varieties  of  rose.  Confection  of  orange- 
peel^  and  aromatic  confection,  are  adapted  to  similar  uses. 
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Til  tilt'  |)n)Ofss  <>1"  iMiikinir  pills,  two  instninionts  aro  nindo  uso  of,  hoth 
(if  wliicli  iiavc  thi'ir  advantajrcs,  viz.,  the  pill  tile,  a  Hat  plato  of  \\('(l<ri'- 
\v(km1  i>r  (•r(Kk('rv,«;laz(.'<l  \vi'll,an(l  soiiK'tiines  niarUod  with  a  niunlHT  of 
tH|iial  divisions  near  to  one  o<lp:e  ;  upon  this  plate  the  nuiss,  after  havin>:; 
JK'rn  pro|u'rlv  pi-t'iJart-*!,  is  r(tlle<l  out  to  the  recpiired  nuinlH-r  of  pills  and 
divided  with  a  spatula.  When  but  few  ])illsare  rccjuircd,  and  these  (piite 
small,  the  pill  tile  answei*s  a  very  pnul  ])urpose;  hut  if  a  large  nuniWer 
of  nunlerate-sized  pills  are  wanttnl,  then  the  nia.ss  is  better  made  in  a 
mortar  and  dividtnl  in  the  j)ill  inaehine  as  shown  in  Fiii;s.  220  and  221. 

iSonie  pharmacists  prefer  the  u;-o  of  the  pill  tile  and  si^itula  for  the 

Fig.  2-JO. 


Fig.  221. 


I'll!  luiler. 


iinia6  piii  maeiiiue. 

whole  manipulation,  and  I  have  observed  that  some  of  the  most  suo- 
eessful  jiill  makers  avoid  the  use  of  the  mortar  almost  entirely;  on  the 
(tther  hand  the  greater  force  imparted  to  trituration  by  the  convex  surface 
of  the  pe.stle  upon  the  concave  mortar,  and  the  facility  it  affords  in  thor- 
oughly |M)wdering  and  mixing  the  ingredients,  seem  to  me  to  indicate 
the  sujicriority  of  this  old-fashioned  method  ;  the  force  of  early  training 
and  of  hal)it  in  this  as  in  most  other  cases  has  a  controlling  iuHuence. 
In  using  the  pill  tile.  Fig.  222,  for  mixing  the  mass,  an  implement  is 


Fiff.  222. 


Fig.  223. 


Fig.  224. 


MuUur. 


SecUon  of  Brown's  pill  finisher. 


Uraduatod  pill  tile. 

required  which  will  facilitate  the  powdering  of  crystals,  dry  extractive, 
and  re-sinoiLs  materials,  and  ])owders,  which  have  agglutinated.  Fig. 
22.">  shows  a  nuiller,  made  of  glass,  for  this  purpose  ;  the  flat  bottom  sur- 
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face  is  ground  to  adapt  it  to  trituration  ;  it  is  not  used  in  forming  the 
mass,  but  is  well  suited  to  the  preparation  of  the  dry  materials. 

The  finishing  of  the  pills  cannot  always  be  accomplished  with  a  pill 
machine.  The  size  of  the  pill  must  be  such  as  to  form  a  sphere  exactly 
suited  to  the  grooves  of  the  machine,  if  no  other  means  are  used  to  com- 
plete the  work.  When  they  do  not  agree  in  size  with  the  machine,  then 
an  ap})aratus  called  the  pill  finisher,  shown  in  section,  Fig.  224,  is 
used.  It  consists  of  a  block  of  hard  wood,  with  a  level  surface,  the 
outer  edge  of  the  wood  projecting  beyond  the  surface  of  the  block,  so 
that  when  placed  upon  the  pills  they  will  be  confined,  and  yet  a  rotating 
motion  given  to  the  block  will  render  the  pills  smooth  and  spherical. 
For  pills  of  different  diameters,  finishers  of  different  size  are  required. 
To  meet  this  trouble  Mr.  A.  P.  Bro\yn,  Ph.G.,  has  had  made  in 
metal  a  disk  which  is  surrounded  by  a  ring,  in  the  inside  of  which  is 
cut  a  fine-threaded  scrcAv^,  and  upon  the  edge  of  the  disk  is  a  similar 
screw  cut  which  fits  into  it ;  to  adapt  this  to  a  pill  of  large  size 
the  ring  is  screwed  down  so  as  to  remove  the  disk  to  a  greater  dis- 
tance from  the  edge  of  the  ring,  and  for  small  pills  the  ring  is  screwed 
back. 

The  exact  division  of  the  mass  into  any  given  number  of  pills  is  one 
of  the  first  things  to  be  considered  in  making  pills;  yet  it  has  often 
come  to  the  knowledge  of  the  editor  that  a  certain  weight  of  mass 
which  had  been  calculated  as  the  proper  quantity  for  a  given  number 
of  pills  was  weighed  off  and  cut  into  pills,  and  this  repeated  until  the 
whole  mass  was  consumed.  If  the  mass  was  for  a  large  number  of 
pills,  this  would  prove  quite  unsatisfactory',  as  the  loss  of  moisture  by 
drying  would  entail  the  loss  of  quite  a  number  of  pills.  The  proper 
method  is  to  choose  such  a  number  as  will  divide  the  entire  mass  into 
8  pieces,  each  of  Avhich  should  be  divided  into  some  multiple  of  the 
same  number;  by  this  method  the  loss  of  weight  is  distributed  equally 
through  the  entire  amount  of  material,  and  all  the  pills  contain  an  equal 
quantity  of  the  medicines  ordered. 

The  Officinal  Pill  Masses. 

These  may  be  descrilied  in  this  place  as  preparations  well  adapted  to 
use  as  excipients,  though  very  frequently  prescribed  singly. 

In  the  sixth  decennial  revision  of  the  U.  8.  Pha7-macopceia,  a  very 
proper  change  was  made,  introducing  three  preparations  under  the 
heads  of  massa  copaiba,  massa  ferri  carbonatis,  and  massa  hydrargyri, 
in  place  of  pilula  copaibse,  pilula  ferri  carbonatis,  and  pilulse  hydrargyri. 
As  all  of  these  were  generally  kept  in  bulk  not  divided  into  pills,  it 
seems  eminently  improper  that  they  should  be  designated  as  either  pill 
or  pills. 

Syllabus  of  Masses. 

Massa  copaibse.     Copaiba,  94  parts,  magnesia,  6  parts.     Diuretic. 

Massa  ferri  carbonatis.     Ferri  sulph.,  100  parts,  sodii  carb.,  110  parts,  honey,  38  parts, 

sugar,  25  parts,  syrup  and  water.     Tonic,  etc. 
Massa  hydrargyri.     Mercury,  33  parts,  glycyrrhiza,  5  pai"ts,  althaea,  25  parts,  glycerin, 

3  pai'ts,  honey  of  rose,  34  parts.     Alterative. 
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]ll(ii<sa  CopaiUty  U.  S.  P. 

Copailia,  ninety-four  parts     , 94 

Magnesia,  recently  prepared,  six  parts 6 

To  make  one  hundred  parts 1(H) 

Mix  tluMii  intimately,  and  set  the  mixture  aside  until  it  concretes  into 
a  ])iliihir  mass.  Should  the  mixture  not  concrete  in  8  or  10  hours,  a 
iK'licicncv  of  water  in  tiie  copaiI)a  may  be  inferred,  and  the  difficulty 
mav  he  ol)viated  in  suhsequent  (*j)erations,  by  shakiiisx  the  cft])ail)a  with 
r,\,  of  its  weiii'ht  of"  water,  allowing-  it  to  stantl  until  all  the  uneombined 
water  has  subsidal,  and  then  decanting  and  keeping  it  in  closed  bottles 
tor  use. 

C'opaii)a  mass,  although  seldom  employed  as  a  vehicle,  is  not  luisuited 
to  this  use;  it  is  directed  to  be  made  by  incorporating  1  drachm  of  cal- 
eine<l  magnesia  with  2  troyounces  of  copaiva,  a  recipe  by  which  it  is 
very  dilKcult  to  get  a  sufficiently  solid  mass.  The  co])aiva  must  be 
thii-lc  and  resinoid,  and  the  magnesia  recently  calcined,  or  the  re(piired 
thicktMiing  will  not  occur.  The  introduction  of  some  vegetable  powder 
will  be  found  an  impruvemeut.     The  dose  is  from  5  to  10  gi*ains. 

Massa  Ferri  Otrbonatis^  U.  S.  P.     {3Iass  of  Carbonate  of  Iron.) 
{Pdala  Fcrri  Carbonates^  Pharm.,  1870.) 

Sulphate  of  iron,  one  liundred  parts 100 

Carlxmate  of  sodium,  one  hundred  and  ten  parts      .         .         .  110 

Claritied  lioney,  thirty-eight  parts 38 

Sugar,  in  coarse  powder,  twenty-five  parts          ....  25 

Syrup, 

Distilled  water,  each,  a  sufficient  quantity 


To  make  one  hundred  parts 100 

Pis'^olve  the  sulj>hate  of  iron  and  carbonate  of  sodium  separately, 
each,  in  200  parts  of  boiling  distilled  water,  and,  having  added  20  })arts 
of  syrup  to  the  solution  of  the  iron  salt,  filter  both  solutions.  Mix 
them,  when  cold,  in  a  bottle  just  large  enough  to  hold  them,  or  axld 
enough  distilled  water  to  fill  it;  close  the  Ix^ttle  accurately  with  a  sto])]>er, 
and  set  it  aside  so  that  the  carljonate  of  iron  may  subside.  Pour  off  the 
snjK-rnatant  liquid,  and,  having  mixed  syrup  and  distilled  water  in  the 
|iniportion  of  1  part  of  syrup  to  16  ])arts  of  water,  wash  the  precipitate 
with  the  mixtin-e  until  the  washintrs  no  lonjrer  have  a  saline  tiiste. 
Drain  the  j)recipitate  on  a  flannel  cloth,  and  express  as  much  of  the 
water  as  pos^^ible.  J^astly,  mix  the  precipitate  inunediately  with  the 
honey  and  sugar,  and,  by  means  of  a  water-bath,  evaporate  the  mixture, 
stirring  constantly,  tuitil  it  is  reduced  to  100  j)arts. 

The  above  is  the  new  name  ado])ted  for  ])ilula  ferri  carbonatis,  and 
it  luL'^  been  h»ng  contended  that  the  term  ])ilula  should  be  aj)plied  only 
to  a  pill  ma.ss  of  the  size  proper  for  one  ])ill.  In  this  we  fully  agree; 
to  secure  a  good  j)reparation  all  the  directions  must  be  carefully  com- 
plied with,  the  boiling  of  the  water  removing  both  air  and  carbonic  acid 
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tends  to  prevent  oxidation  of  the  iron,  so  also  using  a  bottle  just  large 
enough  to  hold  the  materials  when  mixed,  thus  excluding  the  air.  The 
usual  dose  is  10  to  20  grains. 

Vallette's  mass  is  a  very  mild  and  soluble  preparation  of  iron,  and 
may  be  taken  by  itself,  in  a  dose  of  from  10  to  30  grains,  or  may  be 
used  as  an  adjuvant  or  vehicle  to  other  medicinal  substances,  particularly 
dry'  powders,  as  in  those  numerous  cases  where  iron,  in  small  doses,  is 
indicated  along  with  bitter  tonics.     (See  Preparations  of  Iron.) 

Massa  Hydrargyri,  U.  S.  P. 

Mercury,  thirty-three  parts 33 

Glycyrrhiza,  in  No.  GO  powder,. five  parts 5 

Ahhpea,  in  No.  60  powder,  twenty-five  parts         ....  25 

Glycerin,  three  parts 3 

Honey  of  rose,  thirty-four  parts 34 

Triturate  the  mercury  with  the  honey  of  rose  and  glycerin  until  it 
is  extinguished.  Then  gradually  add  the  glycyrrhiza  and  althaea,  and 
continue  the  trituration  until  the  globules  of  mercury  cease  to  be  visible 
under  a  lens  magnifying  10  diameters. 

This  is  the  officinal  designation  of  the  preparation  commonly  called 
blue  mass,  which  Avas  directed  in  the  Pharmacopoeia  (1870)  to  be  divided 
into  pills  of  3  grains  each ;  as  usually  kept  by  physicians  and  druggists 
in  an  undivided  state,  it  is  more  appropriately  called  maasa  hydrargyri, 
mercurial  ma.ss,  as  above.  It  is  prepared  by  drug  millers  and  chemical 
manufacturers  by  triturating  together,  in  appropriate  mechanical  con- 
trivances, mercury  with  glucose  until  the  mercury  is  extinguished,  then 
adding  the  remaining  ingredients  to  the  mercurial  mixture,  so  that  3 
parts  by  weight  of  the  mass  shall  contain  1  of  mercury,  thoroughly 
divided.  By  the  use  of  glucose  the  mercury  is  extinguished  much 
more  rapidly,  and  the  oxidization  which  is  likely  to  occur  from  the 
prolonged  exposure  of  the  metal  to  the  air  is  prevented  by  the  deoxi- 
dizing power  of  the  glucose. 

The  process  used  in  the  U.  S.  Army  Laboratory,  while  in  operation, 
and  elsewhere,  consists  of  the  rapid  and  continuous  shaking  of  the  mer- 
cury with  a  portion  of  honey  in  a  strong  bottle  till  it  is  extinguished, 
and  the  subsequent  incorporation  of  the  mixture  Avith  the  powdered 
ro.se  petals  and  liquorice-root.  The  shaking  is  done  by  securing  the 
bottle  upon  a  wooden  upriglit  frame  worked  by  the  steam-engine.  In 
a  few  hours  the  semifluid  mass  is  ready  to  mix  with  the  dry  powders, 
which  is  done  by  mixing  in  a  kettle  and  successively  passing  the  ma.ss 
between  rollers,  frequently  folding  the  thin  sheets  together  till  they  are 
uniformly  mixed. 

Extemporaneous  Blue  3Iass.     (T.  Weaver.) 

Take  of  Mercury gj. 

Powdered  liquorice-root ^ii.j- 

Eose  leaves,  verj'  finely  powdered        ....  Syj. 

Glucose 3vij. 

Triturate  the  glucose,  liquorice-root,  and  mercury  rapidly  together 
for  3  minutes,  or  until  all  the  globules  of  mercury  disappear,  then  add 
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the  ro:-5C  leaves,  and  ^vork  the  whole  into  a  uniform  mass;  if  It  is  too 
stiff,  iiKtisten  witli  a  littK'  water. 

Powdered  Blue  J/r/.s.«. 

Take  of  Mercury |j. 

Towdored  liciuorice-root 5.). 

ViTV  liiii'ly  powdered  rose  leaves  ....  Svi- 

Simple  syrup         ........  15ij. 

Triturate  the  niereurv,  \  of  the  powdered  li(iuorice-root,  and  the 
simple  svruj)  ra])idlv  toii:ether  for  3  minutes,  or  until  the  jjlobuies  dis- 
ajtpt'ar,  and  thru  iucnrporate  the  powdered  rose  leaves  and  the  remainder 
of  the  powdcR'd  iitpiorice-root,  and  spread  the  whole  out  to  dry  in  u 
warm  jiiaee.     Reduee  this  to  powder. 

From  specimens  of  blue  nut^  which  have  been  dried  at  a  moderate 
heat,  a  verv  convenient  ])owder  may  be  prepared,  which  is  well  suited 
for  cduvei-sion  into  the  pilular  form  and  into  compound  jxiwdci's. 

I)hu'  mass  is,  perhaps,  the  most  })opular,  as  it  is  the  mildest  form  of 
mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or  powder,  cither 
combined,  as  in  several  prescriptions  which  follow,  or  singly,  in  doses 
of  from  1  to  10  orrains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing  a 
c^ithai'tic  etfect,  may  be  combined  with  ojiium  or  a  pure  astringent.  It 
is  frecpiently,  however,  combined  with  vegetable  cathartics  to  increase 
its  tendency  to  operate  on  the  bowels.  Perhaps  a  majority  of  the  mild 
cathartic  i)ills,  prescribed  by  j)ractitionei"s  and  those  sold  as  universal 
remedies,  contain  this  useful  ingredient;  and,  in  lact,  blue  pills  are  veiy 
commonly  known  and  taken  by  those  who  prescribe  for  themselves  for 
what  is  popularly  known  as  "  biliousness,"  and  various  forms  of  liver 
complaint. 

Syllabus  of  Pills.     U.  S.  Pharmacopoeia. 

I'ill  aloes.     Pulv.  aloes,  soap,  each,  2  grs. 

Pill  aloes  et  asal'u?tidii'.     Pnlv.  aloes,  asatlvtida,  soap,  each,  IJ  grs. 

Pill  aloes  et  ferri.     Pulv.  aloes,  1  gr.,  dried  sulph.  iron,  1  gr.,  aromatic  powder,  1  gr., 

I'ont'eot.  rosi>,  <].  s. 
Pill  aloes  et  masliches.     Purif.  aloes,  2  gi"s.,  mastic,  i  gr.,  red  rose,  J  gr. 
Pill  aloes  et  myrrh.     Purif.  aloes,  2  grs.,  myrrh,  1  gr.,  aromatic  jjowder,  i  gr.,  syrup,  q. s. 
Pill  aiitiinoiiii  composita?.     Sulphurated  antimony,  i  gr.,  calomel,  h  gr.,  guaiac,  1  gr , 

IIUK-.  tragacantii,  (j.  s. 
Pill  asal'otidii'.     Asafu-tida,  8  grs.,  soap,  1  gr. 
Pill  cathartica^  coiupositi*?.     Comp.  ext.  colocyntli,  1.3  grs.,  abst.  of  jalap,  1  gr.,  calomel, 

1  gr.,  ganibogia,  .25  grs. 
Pill  ferri  compositoe.     Myrrh,  l.o  grs.,  carbonate  of  .<;odium,  .75  grs.,  sulphate  of  iron, 

.75  grs.,  .synip,  \\.  s. 
Pill  ferri  iixlidi.     Reduced  iron.  .(1  grs.,  iodine,  .8  grs.,  lifpiorice  powdered,  .5  gi-s.,  sugar, 

jxiwdered.  .5  grs.,  e.xt.  of  liipiorice,  powdered,  .12  grs.,  acacia?,  powderetl,  .12  grs., 

water,  l>als.  tolu,  ether,  each,  q.  s. 
Pill  galhani  compositic.     (Jalhanum,  1.5  grs.,  myrrh,  1.5  grs.,  asafdtida,  .5  grs.,  syrup, 

.'I-  ^-       .. 
Pilul.T  o])ii.     Powdered  opium,  1  gr.,  soap  in  finest  powder,  \  gr. 

Piluhe  phosphori.     Phosphorus,  .Ul  gr.,  altha?a,  .80  grs.,  aciu-ia,  .20  grs.,  glycerin,  .40 

grs.,  w.iter,  .20,  chloroform,  tolu,  and  ether,  q.  s. 
Piluhe  rhei.     lihuharh,  3  grs.,  soap,  1  gr. 
Pilid.'E  rhei   composita;.     Khubarb,  2  gr.s.,  purified  aloes,  1.5  grs.,  myrrh,  1  gr.,  oil 

menth.  pip.,  .1  gr. 
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Pilulce  Aloes,  U.  S.  P.    {Pills  of  Aloes.) 

Grains.  Grammes. 
Purified  aloes,  in  fine  powder,  two  hundred  grains    .         2U0      13.00 
Soap,  in  fine  powder,  two  hundred  grains  .         .         .         200      13.00 

400      26.00 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
100  pills. 

Piluloe.  Aloes  et  Asafoetidce,  JJ.  S.  P.     {Pills  of  Aloes  and  Asafetida.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  four  hundred  grains    .         400  26.00 

Asafetida,  four  hundred  grains 400  26.00 

Soap,  in  fine  powder,  four  hundred  grains  •         .         .        400  26.00 

To  make  three  hundred  pills        ....  300 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
300  pills. 

Pilulce  Aloes  et  Ferri,  U.  S.  P.     {Pills  of  Aloes  and  Iron.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  one  hundred  grains     .         100  6.50 

Dried  sulphate  of  iron,  one  hundred  grains       .         .         100  6.50 

Ai'omatic  powder,  one  hundred  grains        .         .         .         100  6.50 
Confection  of  rose,  a  sufficient  quantity 


300      19.50 
To  make  one  hundred  pills 100 

Beat  the  powders  together  with  confection  of  rose  so  as  to  form  a  mass, 
and  divide  it  into  100  pills. 

Pilulce,  Aloes  et  Mastiches,  U.  S.  P.     {Pills  of  Aloes  and  Mastic.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  two  hundred  grains  .  200  13.00 
Mastic,  in  fine  powder,  fifty  grains  ....  50  3.25 
Red  rose,  in  fine  powder,  fifty  grains  ....          50        3.25 


300      19.50 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
100  pills. 

Pilulce  Aloes  et  If^rrhce^  U.  S.  P.     {Pills  of  Aloes  and  Mf/rrh.) 

Grains.    Grammes. 

Purified  aloes,  in  fine  powder,  two  hundred  grains    .  200  13.00 

Myrrh,  in  fine  powder,  one  hundred  grains        .         .  100  6.50 

Aromatic  powder,  fifty  grains 50  3.25 

Syrup,  a  sufficient  quantity 

350      22.75 
To  make  one  hundred  pills 100 

Beat  them  together  so  as  to  form  a  mass,  and  divide  it  into  100  pills. 
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PihtUt  Antimonii  Compositce,  U.  S.  P,     {Compound  Pills  of  Antimony.) 

[Mummer's  Pills.) 


Sulphurated  antimony,  fifty  grains     . 
Mild  chloride  of  merciny,  litty  grains 
(Jiiaiac,  in  line  jjowder,  one  hundred  grains 
Mucilage  of  tragacanth,  a  suilicient  quantity 


Grains. 

Grammes. 

50 

3.25 

")() 

3.2,) 

100 

G.50 

200 

13.00 

100 

To  make  one  hundred  pills  .... 

Mix  the  powders,  beat  them  together  with  mucilage  of  tragacanth  .so 
a.s  to  form  a  ma.s.s,  ami  divide  it  into  lUO  pills. 

Dose,  1  to  2  pills,  twice  a  day,  as  a  powerful  alterative. 


PiluliC  Asafoctidce,  U.  S.  P.     (Pills  of  Asafetida.) 


Asafetida,  three  hundred  grain.s  . 

Soap,  in  line  powder,  one  hundred  grains 

To  make  one  hundred  pills  . 


Grains.    Grammes. 
300       ID.oO 
100        0.50 


400       20.00 
100 


Boat  them  together  with  water  so  as  to  forma  mass,  and  divide  it  into 
100  pills. 

Pilulce  Catlmrticce  Conipositce^  U.  S.  P.      [Compound  Cathartic  Pills.) 

Grains.    Grammes. 
Compound  extract  of  colocynth,  one  hundred  and 
thirty  grains     ........ 

Ahstract  of  jalap,  one  hundred  grains 

Mild  chloride  of  mercury,  one  hundred  grains  . 

Gamboge,  in  line  powdei',  twenty-live  grains 

To  make  one  hundred  pills 

Mi.K  the  ])owdcrs  intimately  ;  then  Avith  water  form  a  mass,  and  divide 
it  into  100  pill.>. 


130 

8.40 

1(X) 

0.50 

100 

6.50 

25 

1.00 

355 

23.00 

IOC 

1 

Pilalce  Ferri  Comjwsitce,  U.  S.  P.     ( Compound  Pills  of  Iron) 


Myrrh,  in  fine  powder,  one  hundred  and  fifty  grains 
Cariionate  of  .sodium,  seventy-five  grains  . 
Sulphate  of  iron,  seventy-five  grains 
Syrup,  a  suilicient  quantity 


To  make  one  hundred  pills  .... 

Rub  the  myrrh,  fii*st  with  the  carbonate  of  sodium,  and  afterwai 
with  the  sulphate  of  iron,  until  they  are  thoroughly  mixed  ;  then  beat! 
them  with  .•^yrup  so  as  to  form  a  ma.s.s,  and  divide  it  into  100  pills. 


Grains. 

Grammes. 

150 

9.75 

75 

4.85 

75 

4.85 

300 

19.45 

100 
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PiMce  Fern  lodidi,  U.  S.  P.     {Pills  of  Iodide  of  Iron.) 

Grains.  Grammes. 

Eeduced  iron,  sixtj'  grains (KJ  4.00 

Iodine,  eighty  grains 80  5.20 

Glycyrrliiza,  in  No.  60  powder,  fifty  grains     ...      50  3.25 

Sugar,  in  fine  powder,  fifty  grains 50  3.25 

Extract  of  glycyrrhiza,  in  fine  powder,  twelve  grains    .       12  0.75 

Acacia,  in  fine  powder,  twelve  grains      ....      12  0.75 

Water, 

Balsam  of  tola. 

Stronger  ether,  each,  a  sufficient  quantity 


264       17.20 
To  make  one  hundred  pills 100 

To  the  reduced  iron,  contained  in  a  porcelain  capsule,  add  about  120 
grains,  or  about  8  grammes  of  water,  and  gradually  add  the  iodine,  con- 
stantly triturating,  until  the  mixture  ceases  to  have  a  reddish  tint.  Then 
add  the  remaining  powders,  previously  mixed,  and  evaporate  the  excess 
of  moisture,  on  the  water-bath,  constantly  stirring,  until  the  mass  has 
acquired  a  pilular  consistence.     Lastly,  divide  it  into  100  pills. 

Dissolve  1  part  of  balsam  of  tolu  in  1  part  of  stronger  ether,  shake 
the  pills  with  a  suiBcient  quantity  of  this  solution  until  they  are  uniformly 
coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirring  them  until 
the  diying  is  completed. 

Keep  the  pills  in  a  well-stopped  bottle. 

Pills  of  iodide  of  iron  should  be  devoid  of  the  smell  of  iodine,  and 
di.stilled  water,  rubbed  Avith  them  and  filtered,  should  not  impart  more 
than  a  light-blue  tint  to  gelatinized  starch  (absence  of  more  than  traces 
of  free  iodine). 

Permanent  Iodide  of  Iron  Pills. 

(Extemporaneous  process  of  I.  Coddington.) 

Take  of  Iodine 50  grains. 

Iron,  reduced  by  hydrogen       .        .        .        ..    25      " 

Water         .        .     ' .30  minims. 

Althtea  powder 60  grs.  or  q.  s. 

Triturate  the  iodine  in  the  water,  and  add  the  iron  gradually ;  when 
the  color  becomes  a  dark  gray,  and  there  ceases  to  be  any  indication  of 
free  iodine  to  starch  water,  add  the  althaea  powder,  taking  care  not  to 
make  the  mass  too  stiff.  Then  roll  it  into  60  pills  containing  1  grain 
of  iodide  of  iron,  each,  with  an  excess  of  iron. 

Iodine  and  iron  may  be  combined  in  melted  cocoa  butter,  which 
should  be  kept  melted  till  the  union  is  complete,  and  then  made  into 
pills,  coated  with  sugar  or  some  vegetable  powder. 

Compound  Pills  of  Iodide  of  Iron. 

(Prescribed  by  Dr.  Buckler,  of  Baltimore.) 

Each  Pill. 

Take  of  Iodide  of  potassium ,5ij         2  grains. 

Iodide  of  iron o.)  1  grain. 

Iodine gr.  vj     ^     " 

Extract  of  conium 3j         1       " 


ir>o 

9.75 

InO 

9.75 

50 

3.25 
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Triturate  tlic  ifxlide  of  potas-^^iiini,  iodide  of  iron,  and  ifxline  together 
with  a  IV'W  drop.^^  of  water  to  the  consistence  of  a  soft  paste;  then  add 
]in\vdcn>d  irnin-anihic  in  the  jiroportion  of  half  a  u:rain  to  each  pill,  and 
rul)  into  a  .-mouth  paste.  In<'nrj><tratc'  with  the  whole  extract  of  coninni, 
and  make  into  a  soft  mas>^,  with  a  mixture  of  equal  parts  of  finely- 
powdered  elm  bark  and  liquorice-root.     Then  divide  into  GO  pills. 

Filala:  GaWani  CompositcT,  U.  S.  P.     {Compound  Pills  of 

Galbanum.) 

Grains.    Grammes. 
Galbanum,  one  hundred  and  tifty  grains 
Myrrli,  one  hundred  and  tifty  grains     . 

Asal'etida.  fifty  grain.s 

Syrup,  a  sutiicieut  quantity 

350      22.75 
To  make  one  hundred  pills 100 

Beat  them  together  so  as  to  form  a  mass,  and  divide  it  into  100  pills. 
Pilulce  Opii,  U.  S.  P.    {Pills  of  Opium.) 

Grains.    Grammes. 
Powdered  opium,  one  hundred  grains  ....      100        6.50 
Soap,  in  fine  po\Yder,  twenty-tive  grains        ...        25        1.62 

125        8.12 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

The  soaj)  is  nsed  in  this  preparation  to  prevent  the  pills  from  be- 
coming unduly  hard,  and  consequently  insoluble,  when  taken  into  the 
stomach. 

DiH'ing  the  pa.st  ten  years  the  use  of  phosphorus  as  a  nerve  and  brain 
stinndant  has  greatly  increased ;  indeed,  excepting  thecomjiound  cathartic 
pills  and  one  or  two  others,  there  is  no  pill  that  is  more  poptdar;  they 
have  been  re<.'onnuended  to  restore  the  .system  when  reduced  by  excessive 
sexual  indulgence;  many  combinations  have  been  published  by  the  dif- 
ferent wholesale  vendors  of  these  articles,  and  the  following  formula  has 
been  made  officinal  to  meet  this  demand. 

Pilulce  Phosphori,  U.  S.  P.     {Pills  of  Phosphorus.) 

Pho.sphorus,  one  grain 

Altlia-a,  in  N'o.  60  powder,  eighty  grains 
Acacia,  in  line  powder,  twenty  grains   . 

Glycerin,  forty  grains 

Water,  twenty  grains 

rurilied  chloroform,  fifty  grains    .... 

Balsam  of  tolu, 

Stronger  ether,  each,  a  sufficient  quantity 

To  make  one  hundred  pills 100 

Dissolve  the  phosj)horus  in  the  chloroform,  in  a  test-tube.  Mix  the 
althaea  and  the  acacia,  iu  a  mortal",  with  the  pestle,  add  the  solution  of 


lins. 

Grammes, 

1 

0.06 

80 

5.20 

20 

1.30 

40 

2.60 

20 

1.30 

50 

3.20 
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phosphorus,  then  the  glycerin  and  the  water,  and  quickly  form  a  mass, 
to  Ije  divided  into  100  pills. 

Dissolve  1  part  of  balsam  of  tolu  in  1  part  of  stronger  ether,  shake 
the  pills  with  a  sufficient  quantity  of  the  solution  until  they  are  uni- 
formly coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirring  until 
the  drying  is  completed. 

Keep  the  pills  in  a  well-stopped  bottle. 

Pilulce  Rhei,  U.  S.  P.     {Pills  of  Rhubarb.) 

Grains.    Grammes. 
Rhubarb,  in  fine  powder,  three  hundred  grains   .        .      300      19.50 
Soap,  in  fine  powder,  one  hundred  grains     .        ,        .      100        6.50 


460      29.90 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

Pilulce  Rhei  Compositce,  U.  S.  P.     {Comjmund  Pills  of  Rhubarb.) 

Grains.  Grammes. 

Rhubarb,  in  No.  60  powder,  two  hundred  grains  .         .      200  13.00 
Purified  aloes,  in  fine  powder,  one  hundred  and  fifty 

grains 150        9.75 

Myrrh,  in  fine  powder,  one  hundred  grains  .        .         .      100        6.50 
Oil  of  peppermint,  ten  grains 10  .65 

460      29.90 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  ibrm  a  mass,  and  divide  it 
into  100  pills. 

Unofficinal  Pills. 

Lartique's  Gout  Pills. 

Each. 

Take  of  Extracti  colocynthidis  compositi   .         .     5iss,  gr.  vj     grs.  4. 
Extract!  colchici  acetici .        .         .         .     gr.  x  gr.  f. 

Extracti  digitalis gr.  v  gr.  ^. 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.     Take  2  for  a  dose. 

This  is  the  common  recipe  in  Philadelphia ;  according  to  Wittstein 
each  of  the  French  Lartique's  pills  contains  2  grains  of  powdered  col- 
chicum  seed. 

Becquerel's  Gout  Pills. 

Eacli  pill. 
Take  of  Sulphate  of  quinine  ....    2  drachms     2^  grains. 
Extract  of  digitalis    .        .        .        .15  grains         ^  grain. 
Powdered  colchicum  seed         .        .    2  scruples        ^      " 

Mix,  and  divide  into  50  pills.     Dose,  1  to  3  pills  for  several  days. 
These  pills  are  stated  to  have  removed  attacks  of  acute  gout  in  7  or 
8  hours. 
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Pil.  Culchici  c.  Hydrarg.     (King's  College,  London.) 


Take  of  Acet.  ext.  colchicum 
Mercurial  mass 

Mls.     Make  12  pills. 


Each. 
24  grains    2  grains. 
36       "        3 


Dr.  C/iapmcui's  Dinner  Pills. 


Take  of  Powdered  aloes  . 

I\)w»k'red  niastich,  each    . 
Powdered  ipecac 
Oil  of  caraway    . 


Reduced.         E»ich. 

li  grains, 
oij        gr.  xviij     U 
9iv       gr.  xij        1    grain, 
^xij     "lij  Trace. 


Mix,  and  make  into  ma.ss  with  water,  and  divide  into  80  pills.  (Re- 
duced (juantity,  12  pills.) 

Tlu'sc  ])ills  are  iiuich  usal  in  hal)itual  oostiveness;  the  presence  of 
the  mjistieh  protracts  the  solvent  action  of  the  fluids  upon  the  alws,  so 
that  one  pill,  w  Inch  is  a  dose,  taken  before  dinner,  will  produce  a  gentle 
operation  the  next  morning. 

Dr.  Mitchell's  Aperient  Pills. 

Take  of  Pulveris  aloes 

Pulveris  rhei 

Hydrarg.  chlor.  mit 

Antim.  et  potas.  tart 

Misce,  fiant  piluUu  No.  xij. 

One  acts  as  an  aperient,  2  or  3  as  a  cathartic. 


Each. 

gl- 

x\l 

1  grain. 

gr. 

XXIV 

2  grains 

gi' 

IJ 

i  gram. 

gi-- 

J 

x^2  grain. 

Tonic  Laxative.     (Dr.  C.  II.  Thomas.) 

Take  of  Purified  aloes         .... 
Dried  sulphate  iron 
Extractuni  hyo.scyamus,  alcoholic 
Extractuni  nux  vomica 
Oleum  resini  capsicum . 

M. — Ft.  mass  div.  in  pill  No.  xij. 


12  grains. 
12      " 

3      " 

3      " 

2      " 


P^llsfor  Habitual  Costiveness.     (Dr.  E.  Cutter,  AYoburn,  Mass.) 


Take  of  Pulv.  ipecacuanhne 
Ilydrarg.  chlor.  mit. 
Ext.  taraxaci 


gr.  x. 
gr-  iij- 


Misce. — Ft.  ])ilulne  No.  xxx. 
Dose,  one  three  times  a  day.     A  mild  and  effectual  remedy  for  a  very 
common  symptom. 

Pills  of  Colocyiith  and  Hyoseyamus.     (^Middlesex  Hospital,  I^ondon.) 


Take  of  Extracti  colooynthidis  compositaj 
Extracti  hyoscyanii 

M. — Ft.  piluke  x.     Dose,  1  to  3  pills. 


3ss 
9j 


Each. 
3  grains. 
2      " 
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PILLS. 

ophyllin. 

Each. 

•    gr. 

ij 

\  grain. 

•     gr. 

XVUJ 

3  grains. 

.     gr. 

iv 

1  grain. 

Take  of  Podophyllin  . 
Powd.  rhubarb 
Powd.  capsicum 

Mix,  and  make  into  6  pills.     Dose,  1  to  2. 

To  produce  ptyalism  podophyllin  should  be  combined  with  opium  in 
small  doses  frequently  and  continuously. 

Modified  Cathartic  Pills.     (E.  Parrish.) 

Each. 

Take  of  Gamboge,  in  powder    .         .         .         .  gr.  v  \  grain. 

Podophyllin,  in  powder        .         .         .  gr.  ij  t5  " 

Aloes,  in  powder gr.  xxx  IJ  " 

Calomel gr.  xx  1  " 

Ginger,  in  powder, 

Capsicum,  in  powder,  eacli  .         .        .  gr.  ij  ^  " 

Fluid  extract  of  ijodophyllum     .        .  Sufficient. 

Mix  the  dry  poM'ders,  and  triturate  with  the  fluid  extract  into  a 
pilular  mass ;  divide  this  into  20  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West,  is 
to  furnish  an  Antibilous  jyill  the  ingredients  of  which  are  readily  obtain- 
able, genuine,  and  of  good  quality.  The  difficulties  met  with  by  prac- 
titioners, in  procuring  the  costly  extracts  of  colocynth  and  of  jalap  of 
standard  quality,  have  led  to  inquiries  for  a  modified  formula  with 
cheap  and  common  materials. 

Pills  of  Aloin  and  Podophyllin. 

Each. 

Take  of  Aloin gr.  xxiv      1  grain. 

Podophyllin gr.  xij         J      " 

Oleoresin  of  ginger       ....     n\^iv  J  minim. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the  oleo- 
resin or  piperoid  of  ginger,  make  a  mass,  and  divide  into  24  pills. 
Dose,  from  1  to  3. 

Pills  of  Croton  Oil. 

Each. 

Take  of  Croton  oil TT\,iv  TTJ^ 

Crumb  of  bread gr.  xvj        gr.  j. 

Make  into  16  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
caustic  soda,  which,  being  purified  by  solution  in  alcohol,  and  solidified 
in  moulds,  are  eligible  cathartic  preparations. 

Pilulce  Scillce  CompositcB. 


Take  of  Squill,  in  fine  powder 

Ginger,  in  fine  powder    . 

3j 
3ij 

Reduced, 
gr.  vj 
gr.  xij 

Each. 
i  grain 
1      " 

Ammoniac,  in  fine  powder 

3i.i 

gr.  xij 

1      " 

Soap,  in  fine  powder 
Syrup,  a  sufficient  quantity. 

3iij 

gr.  xviij 

1^     " 
q.  s. 
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Mix  the  i>owilcis,  then  beat  them  with  the  syriip  so  as  to  form  a 
pihilar  mass,  to  U'  ilivided  into  TJO  pills.  (12  pills  for  the  redueecl 
tpiantity.) 

Swip  and  svrup  seem  a  poor  kind  of  niixtnre,  especially  as  either 
wonid  Ik.'  a  ^nilicient  exeipient  without  the  other;  the  j)ills  are  so  large 
that  the  svrup  is  not  only  unnecessary,  but  rendei-s  the  pill  larger  than 
if  niadi-  with  water. 

Pills  of  Tannic  Acid. 

Take  of  Tannic  acid grs.  xij. 

Confection  of  rose   .......     grs.  vj. 

Make  a  nuiss,  and  divide  into  12  pills.     Dose,  1  every  2  hours. 

Pills  of  Acetate  of  Lead.     (University  College,  London.) 

Take  of  Acetate  of  lead grs.  yj. 

Muriate  of  morpliiiie grs.  iij. 

Extract  of  hyoscyanius grs.  xxiv. 

!Mix,  make  into  12  pills. 

Pills  of  Quinine  Sulphate. 

Take  of  Sulphate  of  quinine grs.  xlviij. 

Powdered  guin-arabic grs.  viij. 

Claritied  honey q.  s. 

Mix  the  quinine  and  gum-aral)ie  together,  add  the  honey,  and  beat 
into  a  nuLss,  which  is  to  be  divided  into  48  pills.  Glucose  is  an  ex- 
cellent exeipient  for  ([uinine,  which  yields  a  firm  mass,  that  dissolves 
readilv  when  brouy-ht  in  contact  with  moisture. 

These  J  tills  are  less  uswl  than  formerly  for  the  full  antiperiodic  effect 
of  the  sulphate  of  (j^uinine,  lus  it  is  now  castomary  to  give  large  doses, 
less  frequently  repeate<l,  and  pills  of  this  amount  of  quinine  are  found 
less  convenient  than  ])ills  or  powders,  of  3,  4,  or  5  grains  each. 

Sidphate  of  (juinine  may  be  made  into  pills  by  the  following  process, 
which  hiLS  been  called  Parrish's.  (See  paper  by  the  author  in  the  Amer. 
Jour.  Plianii.,  vol.  xxv.,  p.  291.) 

Pills  (f  the  Soluble  Sulphate  of  Quinine. 

Each. 
Take  of  Sulphate  of  quinine  .         .         .         .     ?^.i  gis.  v. 

Aromatic  sulphuric  acid  .         .         .     n\^xij  n\,iij. 

Drop  the  acid  u|K»n  the  sulpliate  on  a  tile  or  slab,  and  triturate  with 
a  spatula  until  it  thickens  and  assumes  a  pi lular  consistence,  then  divide 
into  4  pills. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sul])hnte 
to  be<-oine  too  dry  and  unadhesive  to  mould  into  })ills.  This  is  from 
not  seizing  the  proj)er  moment  just  as  the  ma.ss  has  ceased  to  be  too 
soft,  and  iK'fore  it  becomes  dry  ;  it  is  then  quite  plitstic,  and  becomes 
particularly  so  by  contact  with  the  warmth  and  moisture  of  the  thumb 


Each. 

9J 

gr-j- 

grs.  ij 

gr-TiJ 
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and  fingers.  A  drop  of  syrup  or  lioney,  which  should  always  be  at 
hand  on  the  counter,  by  being  added  at  the  proper  moment,  will  prevent 
this  hardening. 

The  5-graiu  quinine  pill  made  in  this  way  is  not  larger  than  many 
pills  in  common  use ;  soluble  quinine  pills  may  be  conveniently  made 
of  2,  3,  4,  or  5  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinine  is 
associated  with  other  remedies  cannot  be  here  noticed ;  to  some  of  these, 
as  in  combining  the  other  alkaloids  with  it,  the  elixir  of  vitriol  process 
is  well  adapted ;  in  other  cases  it  is  inadmissible.  If  an  extract  in 
small  quantity,  or  a  vegetable  powder,  is  to  be  added  to  the  mass,  it 
should  be  incorporated  with  the  quinine  salt,  when  by  trituration  on  the 
slab  it  begins  to  thicken  into  a  paste. 

Sulphate  of  quinine  will  make  a  very  good  pill  mass  by  using  |  of  a 
grain  of  tartaric  acid  to  each  grain  of  the  quinine  salt. 

Pills  of  Suljjhate  of  Cinclionine. 

Take  of  Sulphate  of  cinchonine     . 
Powdered  tragacanth 

Triturate  together,  and  add  sufficient  honey  to  make  a  mass,  which 
divide  into  20  pills ;  these  pills  are  esteemed  about  equal  to  those  of 
sulphate  of  quinine  in  most  cases. 

Pills  of  Sulphate  of  Qmnidine. 

Each. 
Take  of  Sulphate  of  quinidine       .         .         •     9j  gr.  j. 

Powdered  tragacanth         .         .         .     grs.  ij  gr.  ^jj. 

Triturate  together,  and  add  honey  sufficient  to  make  a  mass,  which 
divide  into  20  pills.  These  are  esteemed  about  equal  to  sulphate  of 
quinine  pills  of  the  same  proportion. 

Pills  of  Gliinoidine. 

Each. 

Take  of  Chinoidine 5j  3  grains. 

Aromatic  sulphuric  acid  .         .         .     niv  or  q.  s.     trace. 

Soften  the  chinoidine  with  the  acid  in  a  mortar,  and  divide  into  20 
pills.  Each  pill  is  esteemed  about  equal  to  a  1-grain  quinine  pill; 
acetic  acid  may  be  used  in  place  of  the  aromatic  sulphuric  with  great 
advantage. 

Pills  of  Proto-  Carbonate  of  Iron  and  Quinine. 

Each. 
Take  of  Suly^hate  of  quinine  ....     9.)  1  grain. 

Pill  mass  of  carbonate  of  iron  .     3j  3  grains. 

]\Iix,  and  make  into  20  pills.     Dose,  one  2  or  3  times  a  day. 

In  this  class  of  prescription,  designed  for  anaemic  conditions,  the 
sulphates  of  cinchonine  and  quinidine,  and  of  bebeerine,  may  generally 
be  substituted  for  that  of  quinine  without  disadvantage. 


F-ftoh. 

.    grs.  CC 

2  uniiiis 

.     grs.  Ix 

1  grain. 

Each. 

gr.  xxxvj 

3  grs 

Jgr. 

gr-  nj 

igr. 
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Pilh  of  Qneveune's  Iron. 

Take  of  Rodiiced  iron     .... 
Manna  and  glucose,  each 

Tritunito  into  a  nia.*^,  and  divide  into  100  pills. 

Manna  is  an  cxcclk'nt  (>X('ij)ient  for  ferruni  rodactuni,  and  will 
answer  in  less  j>ntj>nrti()n,  if  vcrv  small  ])ills  aro  desired;  mIu'ii  not 
at  liaixl,  it  niav  l)e  sii])ersodal  by  honey  and  a  little  guin-arabio  or 
tniiraeantli. 

in  a  nuiulKT  of  ca.ses  it  will  be  desirable  to  introduee  adjuvants, 
which  niav  l)e  in  the  form  of  extract.  Extracts  of  coniuni,  of  aconite, 
cinchona,  nux  vomica,  and  quassia  are  favorite  adjuvants  with  Que- 
venue's  iron. 

Dr.  3IitchclVs  Tonic  Pills. 

Take  of  Extract  of  quassia 
Extract  of  coniu in 
Subcarbonate  of  iron,  of  each     . 

^lake  into  a  ma.ss  with  a  few  drops  of  solution  of  arsenite  of  potas- 
sium (if  rccpiired);  then  divide  iuto  12  pills.  Dose,  a  pill  2  or  3  times 
tlaily. 

Tonic  and  Aromatic  Pills.     (Dr.  Parrish,  Sr.) 

Take  of  Siilpliate  of  quinine  . 
Powdered  capsicum  . 
!Maee     .         .  ... 

I'owdered  cloves 
Carbonate  of  ammonium,  each 
Oil  of  caraway    .... 
Confection  of  rose 

Yonn  a  uniform  teuacious  iua.ss,  aud  divide  iuto  24  pills. 

Pills  used  in  Obstinate  Intermittents.     (Dr.  Chapman.) 

Each. 

Take  of  Sulphate  of  copper    ....  gr.  iij  ^  gr. 

I'owdered  oi)ium         ....  gr.  iv  |  gr. 

Powdered  gum-arabic         .         .         .  gr.  vii.j  f  gr. 

Syrup Sufficient. 

^fake  a  nuuss,  and  divide  into  12  pills.     Dose,  cue  every  3  hours. 

Pills  of  Camphor  and  Opium. 

Take  of  Camjthor        .... 
Powdered  opium    . 

Alcohol 

Confection  of  rose 

Mi.scc,  et  fiaut,  secundum  arteni,  piluhe  xij.     Dose,  from  1  to  2  pills. 


Each. 

gr-  vj 

igr. 

# 

igr. 

Jgr. 

fgr. 

gr.  xij 

*gr. 

gtt.  VJ 

i"l. 

Sufficient. 

q.  s. 

Each. 

gr.  xxiv 

gr.  2. 

gr.  yj 

gr.  J. 

gtt.  vj 

trace 

q.  s. 

q.  8. 
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Anodyne  Pills. 

Each. 

Take  of  Acetate  of  morphine gr.  j  gr.  i. 

Extract  of  hyoscyainus      .        .        .        .        gr.  iv        gr.  h. 

Triturate  into  a  mass,  and  divide  into  8  pills.  Dose,  1  pill,  repeated 
if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on  the 

bowels.  • 

Pills  of  Extract  of  Indian  Hemp. 

Take  of  Ext.  cannaljis, 

Pulv.  saponis,  aa    ......         .        gr.  xx. 

Triturate  the  extract  w-ith  the  soap  in  a  warm  mortar  till  a  good  mass 
is  formed,  then  divide  into  40  pills.     Dose,  1  to  .3  pills. 

"  Dr.  Vance's  Rheumatisra  and  Gout  Pills.'' 

Each. 

Take  of  Extract!  colchici      ....        3ss  gr.  1^. 

Pulveris  ipecacuanh*  comp.  .        .        3iss,  gr.  vj        gr.  iv. 

Misce,  et  divide  in  pilulas  xxiv.  Signa. — Take  2  at  night  and  1 
before  breakfast  and  dinner. 

This  is  a  most  valualjle  combination,  having  been  found  efficacious  in 
a  great  many  cases,  both  chronic  and  acute. 

Compound  Pills  of  Iodide  of  Mercury 

Take  of  Green  iodide  of  mercury  .... 
Resin  of  guaiacuni  ..... 
Extract  of  couium 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol,  then 
incorporate  with  it  the  extract  of  conium  and  iodide  of  mercury,  and  divide 
into  20  pills. 

These  pills  are  alterative,  and  may  be  used  in  scrofulous  and  skin 
diseases.  Extract  of  sarsaparilla  may  be  added  to,  or  substituted  for, 
some  of  the  other  ino-redients. 


Each. 

gr.  X 

Bij 

3-ss 

5gr. 
2    grs 

Ugr. 

o 


Pil.  Hydrarg.  Bichlorid.     (AYestminster  Hospital.) 

One  pill. 
Take  of  Corrosive  sublimate  ....         3  grs.  i  gr. 

Muriate  of  ammonium      .         .         .        4  grs.  i  gr. 

Crumb  of  bread        ....        Sufficient. 

Mix.     Make  into  24  pills.     Dose,  1  pill  3  times  a  day. 
Dr.  Otto's  Emmenagogue  Pills. 


Take  of  Dried  sulphate  of  iron 

Aloes,  in  powder  .... 

Turpentine  ...... 

Oil  of  turpentine  .... 

Make  a  mass,  and  divide  into  30  pills.     Dose  tw 


gr.  xlvnj. 
gr.  xij. 
gr.  xxxij. 
gtt.  X  or  q.  s. 

o,  3  times  a  day. 


^08  SUPPOSITORIES. 

Pills  of  Kit  rate  of  Silver. 

Take  of  Nitrate  of  silver ►).!. 

I'ulv.  silica J^iv. 

Cilyccrole  of  tragacanlh q.  s. 

Tritunito  in  make  a  nnifonii  ]>ilul;ir  ma>=;s,  mIuc-Ii  divide  into  30  pills. 
Dose,  iu  typhoid  lever  and  epilepsy,  1  pill  every  3  or  4  lioui-s. 

Aromatic  Pills.    {3lUttcr^s.) 

Take  of  Oil  of  oopaiva, 
Oil  of  cul)el)s, 

Oil  of  turpentine,  each f^.j. 

Magnesia 3ij- 

Mix,  and  form  GO  pills. 

Some  recipes  direct  4  o:rains  of  ]iowderod  opium  to  tliis  number. 
Thev  woidd  l>e  improved  in  a  ])harmaeeutieal  aspect  by  substituting 
copaiva  and  Venice  turpentine  for  the  oils  of  copaiva  and  turpentine. 
One  drachm  of  white  turpentine  is  necessary  to  form  the  mass.  The 
dose  is  2  pills  3  times  a  day  iu  gonorrhcea. 

M.  Ricord  prescrii)es  tar  and  copaiva  combined ;  they  are  said  to 
neutralize  each  other's  noxious  tastes  and  to  be  less  liable  to  disigree 
with  the  patient  than  copaiva  alone.  The  proportions  of  this  mixture 
are  275  parts  of  copaiva  to  35  of  tar  and  25  of  magnesia. 

Oompoiind  Copaiva  Pills. 

Take  of  Copaiva ^ij. 

Powdered  cubebs 3iijss. 

Wax 3i. 

By  a  gentle  heat  melt  the  wax,  then  add  the  copaiva,  and  immedi- 
ately alt<'rwards  sift  in  the  cubebs,  stirring  thoroughly.  While  it  is  yet 
warm,  roll  out  and  divide  into  100  pills.  ; 


CHAPTER   XIV. 

SUPPOSITORIES.  ^ 

DrixINTJ    the   last  15    or   20  years  this  chiss  of   preparations  has 
grown  into  favor  with  the  medical  profession,  enai)ling  them,  as  it 
docs,  to  employ  renunlics  designed  for  their  local  effcx'ts,  or  by  absorjition 
and  impression  upou  the  system  generally  ;    the  present  edition  of  the 
U.  S.  I'/iiinnacopfriff  gives  no  fornnilas  for  sp(>cial   suppositories,  but 
only  du'ectious  its  to  the  method  of  procedure,  as  follows : 
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Mix  the  meclicinal  portion  (previously  brought  to  a  proper  consistence 
if  necessary)  with  a  small  quantity  of  oil  of  theobroma,  by  rubbing  them 
together,  and  add  the  mixture  to  the  remainder  of  the  oil  of  theobroma 
previously  melted  and  cooled  to  the  temperature  of  95°  F.  Then  mix 
thoroughly,  without  applying  more  heat,  and  immediately  pour  into 
suitable  moulds.  The  moulds  must  be  kept  cold  by  being  placed  on 
ice  or  by  immersion  in  ice-cold  water ;  and  the  inner  surface  must  be 
freed  from  adhering  moisture  before  the  melted  mass  is  poured  in. 

In  the  absence  of  suitable  moulds,  suppositories  may  be  formed  by 
allowing  the  mixture  prepared  as  above  to  cool,  care  being  taken  to  keep 
the  ingredients  well  mixed  and  dividing  it  into  parts  of  a  definite  weight 
each,  which  may  be  made  into  conical  or  other  convenient  form  for  a 
suppository. 

Unless  otherwise  specified,  suppositories  shall  be  made  to  weigh  about 
15  grains  Or  1  gramme. 

Besides  suppositories  intended  for  rectal  medication,  physicians  have 
employed  them  for  introducing  remedies  into  the  vagina,  urethra,  nasal 
and  aural  cavities ;  those  for  vaginal  use  of  course  are  made  very  much 
larger  than  for  the  rectum,  weighing  about  2  drachms.  The  manner  of 
preparing  them  is  the  same  as  for  those  above  described  ;  those  used  for 
the  urethra,  ear,  and  nostrils  are  made  by  medicating  gelatine  solutions 
with  the  remedy  desired  and  casting  them  in  cylinders,  from  which  they 
are  removed  when  cold. 

Fig.  225  exhibits  the  plainest  form  of  mould  for  making  supposi- 
tories. They  are  generally  made  of  the  best  syringe  metal,  and  are  best 
cooled  by  having  a  small  tray,  Fig.  226,  a  little  deeper  than  the  moulds 
are  long ;  a  plate  perforated  with  as  many  holes  as  the  moulds  number 

Fig.  225-. 


Fig.  227. 


Fig.  226. 


Suppository  mould.     Suppository  moulds  in  refrigerator.    Form  for  paper  moulds. 


rests  near  the  upper  edge  of  the  tray,  on  little  projections  soldered  to 
support  it,  completes  the  apparatus.  When  used  the  cavity  of  the  tray 
is  filled  with  ice  broken  up  small  and  the  moulds  resting  in  the  plate 
are  set  in  place. 

These  moulds  sometimes  require  cleaning,  which  is  readily  done  by 
wrapping  a  piece  of  soft  paper  around  the  plug  used  for  making  paper 
cones,  Fig.  227,  and  turning  it  several  times  in  the  mould.  In  the 
absence  of  these  metallic  moulds,  paper  cones  will  answer  a  good  pur- 
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iKwe;  :is  thoir  si/e  is  important,  tlio  fnllo\\in<!:  diroctions  arc  pvon  :  a 
pitMt'  <»r  !j;i:i>'-*'<^  pajxT,  ii<»t  too  tliifU,  is  cut  into  oMoiii;-  jtioccs,  2|  inches 
lou"-  l)V  i.i  wide,  and  rolled  into  a  cone,  whicii  sliould  l)e  1^  inch  long 
and  A  an  inch  at  the  biuso ;  the  free  end  of  the  paper  is  seeural  by  a  tip 
of  sealin»»-  wax,  which  should  he  run  around  the  huse,  and  upon  hard- 
enin<^  retains  thi'  shajx'  of  thi'  stick  and  keeps  tlie  cone  from  tlat.tenin<j: ; 
at  the  I'Xtreme  point  of  thi'  cone  Jf  of  an  inch  may  he  clipj)ed  oil"  and 
the  oiK'niuii;  sealeil  uj),  thou;j,h  this  is  omitted  by  some  of  the  best  manip- 
ul:it(»rs.  A  Utile  wooden  form  we  have  had  turned  for  foldini;  the 
paper  moulds  upon  is  shown  in  Fij;.  227;  by  having;  a  shoulder  on  this 
to  mark  the  base  of  the  cone  it  may  be  trinuned  with  the  point  of  a 
pair  of  tine  scissors,  following  that  line.  After  the  rcipiisite  number  of 
these  cones  has  l>een  made,  the  object  is  next  to  arrange  them  with  the 
open  end  iu  a  proper  position  to  be  filled;  this  is  conveniently  done  in 
a  box  lid  or  <»ther  shallow  vessel  filled  with  flaxseed  ;  sand  is  (»l))ection- 
al)le  from  its  lial)ility,  if  accidentally  thrown  into  the  cone,  to  produce 
irritation  when  the  suppository  is  applied.  The  paper  should  not  be 
removed  from  the  suppository  until  it  has  l)ecome  thoroughly  hardened, 
and  bv  this  means  it  will  acquire  a  cleiui  and  polished  surface. 

The  time  required  to  prepare  and  cool  sufficiently  a  dozen  or  more 
suppositories  is  from  half  an  lioin*  to  an  hour.  The  physician  prescrib- 
ing them  should  bear  this  in  mind,  and  not  anticipate  their  being  fur- 
nished by  the  apothecary  immediately,  unless  of  stixndard  kinds  known 
to  be  ke]>t  on  hand. 

The  chief  points  to  be  observed  to  insure  successful  manufacture  of 
this  asefid  form  of  preparation  are,  firf<f,  the  complete  incorporation  of 
the  medicinal  ingredient,  in  an  im])aljmble  powder,  with  the  melted 
c<K'oa-butt<'r ;  sn-oml,  the  chilling  of  the  melted  m;iss  to  such  point 
that  while  it  will  flow  from  the  cup  or  capside  it  will  not  allow  the 
nipid  subsitleuce  of  the  suspended  powder;  third,  when  using  metallic 

Fig.  229. 


Fig.  228. 


3^ 


HnLs-<  Siiiipn.sitory  .M(»ulcl. 


Archibald  Suppository  Mould. 


moulds  to  have  them  so  refrigerated  in  advance  as  to  harden  the  sup- 
positories almost  immediately  on  contact. 
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The  most  convenient  and  useful  mould  has  been  found  to  be  the  brass 
mould,  Fig.  228,  opening  like  an  ordinary  bullet  mould ;  the  cavities 
being  included  equally  in  either  half  of  the  mould  renders  their  speedy 
removal  from  the  instrument  quite  easy ;  as  many  as  6  or  8  dozen  sup- 
positories can  be  made  Avith  a  mould  having  a  dozen  cavities  in  an  hour 
and  a  half. 

To  obviate  the  difficulty  and  delay  attendant  upon  making  supposi- 
tories by  casting  them,  Mr.  H.  C.  Archibald  has  invented  an  api)aratus 
for  making  them  by  compression.  The  remedial  agents  being  brought 
to  a  ])ulverulent  form  are  mixed  intimately  with  the  oil  of  theobroma 
previously  grated,  sufficient  of  the  mixture  is  weighed  off  and  placed 
in  the  hopper  above  the  mould,  and  then  forced  down  into  the  mould, 
W' here  it  acquires  the  proper  shape.  This  instrument  is  represented  in 
Fig.  229. 

Pilules  Saponis  Composifw. 

Take  of  Opium,  in  fine  powder 60  grains. 

Soap,  in  tine  powder i  troyounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  simple  soap  suppositories  are  formed  by  cutting 
the  mass  and  rolling  it  into  convenient  shapes.  Suppositories  are  also 
prepared  from  honey,  by  boiling  down  this  substance  till  it  becomes 
sufficiently  hard  to  retain  its  shape.  There  ai'c  also  formulas  given  in 
the  books  for  several  anthelmintic,  anti-hemorrhoidal,  astringent,  em- 
menagogue,  laxative,  and  vaginal  suppositories,  as  well  as  for  belladonna, 
calomel,  conium,  mercurial,  and  quinine  suppositories. 

From  Gray's  Supplement  to  the  Phannacopoeia,  the  following  formula 
for  an  anthelmintic  suppository,  taken  from  the  Codex  Media.  Hamburg, 
1845,  is  selected. 

Take  of  Aloes Syj- 

Common  salt ^iss. 

Spanisli  soap o^*^.^: 

Starch S^'iij- 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones  of 
the  required  size. 

Anthelmintic  Suppositories. 

Take  of  Aloes,  in  powder ^ss. 

Chloride  of  sodium Sjij. 

Flour.         .........  .^ij- 

Honey Sufficient. 

Form  into  a  firm  paste,  and  make  into  12  suppositories.  Used  in 
the  treatment  of  ascarides. 

The  following  syllabus,  which  exhibits  the  composition  of  the  sup- 
positories directed  in  the  edition  of  1870  of  the  U.  S.  and  British  Phar- 
macoptosias,  is  retained  for  the  convenience  of  the  pharmacist. 
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Ri'HUmIv. 
SiipiMisitoria  acitli  railiulioi, pr.  12,  U.  S.  P. 
Siiii|>">ii«>ria  luidi  taiiiia-i,  gr.  30,  V.  S.  1*. 
Siii>|«>>it(iiia  uiidi  taiinici,  gr.  30,  Ph.  IJr. 

Siii>|»'sit(>riii  iiliK's,  jir.  fiO,  I^.  S.  P. 
Sii|>i>'>>itniia  ;i.-iar<iii(liL'  (Ir.  f^j),  L'.  S.  P. 
Sii|>i>i'.sit<iriH  l>cllatinnna'  (ex.f,'r.  6\,  U.S.P. 


Excipient. 
Oil  of  theobronia,  34.S  ^r.,  12  suppositories. 
( )il  of  tlieol)roiiia,  30(i  j^r.,  12  supjxisitMries. 
Oil  of  tlieol)n)iua,  ^enzoiiiaied  lard,  and 

wliite  wax,  12  suppositories. 
Oil  of  tlieobroiiui,  .'{uOgr.,  12  sup]iositories. 
Oil  of  tlieol)roiiia,  320  j;r.,  12  suppositories. 
( )il  of  tliool>ronia,  3')4  trr.,  1 2  suppositories. 


SupiKJsitoria  hydnir.  (ling.  gr.  GO).  Ph.  lir.     Oil  of  tiioohronia,  henzoinaied  lard,  and 

white  wax,  12  suppositories. 


Suppositoria  morphia;  (mur.gr.  6),  Ph.  Br. 

Suppositoria  morphia'  (sul.  gr.  6),  U.  S.  P. 

JSuppositoria  opii  loxtr.  gr.  12),  U.  S.  P. 

Suppositoria  plumhi  (ac-et.  gr.  36),  U.  S.  P. 

•Suppositoria  plunil)i  conip.,  Ph.  Br. 

(  i)hnni)i  acet.  gr.  36  \ 
\  opii  pulv.  gr.  12       J 

Suppositoria  plumbi  et  opii,  U.  S.  P. 


j  pluml)i  acet.  gr.  36  \ 
\  opii  extr.  gr.  6         j 


Oil  of  theobronia,  benzoinated  lard,  and 

white  wax,  12  sni>positorit's. 
Oil  of  tlieol)ronia,  3')4  gr.,  12  suppositories. 
Oil  of  theobronia,  348  gr.,  12  suppositories. 
Oil  of  theobronia,  324  gr.,  12  suppositories. 

Oil  of  theobroma,  benzoinated  lard,  and 
white  wax,  12  suppositories. 

Oil  of  theobroma,  318  grains. 


It  shiuild  be  observed  that  the  .suppositories  formerly  officinal  in  the 

U.  >'.  P/i(iriiiacopfri((  were  all  -M)  grains  each.    The  revision  of  I  <S<SO  gives 

general  ilireetions  for  their  ])reparation,  and  makes  the  offieinal  weight 

15  grains,  corresponding  in  this  respect  with  the  British  Pharmacopoeia. 

The  French  Codex  orders  5  to  10  grams  (75  to  150  grains). 

The  following  ])ro|iortions  are  used  in  Philadelphia,  but  the  medicinal 
iugreilients  may  be  mixed  and  varied  to  any  extent. 


Cocoa-lmtter  alone,  and  combined  with 
Extract  of  opium  .... 
Acetate  of  morphine 
Extract  of  belladonna    . 
Taimic  acid    ..... 
Acetate  of  lead      .... 
Monsell's  salt         .... 
Santonins       ..... 
Sulpliate  of  (juinine 
Podijphyllin  ..... 
Merciu-ial  ointment 


^  to  2  grains. 
\io  i  grain. 
I  to  1  grain. 
3  to  5  grains. 
3  to  5      " 
1  to  3      " 
1  to  3      " 
1  to  5      " 
1  to  2      " 
5  grains. 


Some  pharmacists  issue  catalogues  of  suppositories  with  ninubers 
affixed  to  eacii  fbriuida,  by  which  it  is  designed  they  shall  be  prescribed ; 
thoro  seems  no  advantage  in  this  method  to  compen.sitc  for  its  liability  to 
lead  to  confusion  and  mistakes.  (8ee  j)ai)er  on  this  subject  by  E.  l*arrish 
and  W .  C.  Hakes,  American  Journal  of  Pharmacji,  1861,  p.  5  ;  also  paper 
by  ^^'.  C  Bakes,  1803,  p.  228  ;  also  the  chapter  on  the  Art  of  Dispensincj.) 
In  tlie  occtL^ional  instances  in  which  it  is  desirable  to  thrust  the  sup- 
pository .some  di.stance  above  the  external   orifice  of  the  rectiun,  the 

instrument  here  figured  may 

^^  "•  "•'''^'' 1  )e  used  ;  it  is  made  of  syr- 

(  ^[> 1  ::::-j:::::::::.:::;:::;:-::::::::-:::::::::n:/:zn^    inge-metal,  or  of  wood.     A. 

Tube  and  piston  for  Introducintf  suppositories.  B.  Taylor,  lU   thc   American 

Journal  of  Pharmaci/,  vol. 
xxxiii.,  p.  202,  has  figured  a  metallic  pi.ston,  called  a  "  suppositer," 
adaj)ted  to  intrcKlnce  suppositories,  having  a  smaller  cylindrical  termiua- 
lion  at  the  ba^e  of  the  cone,  such  as  he  prepares,  but  it  is  uot  adapted  to 
the  ordinary  shaped  cones. 
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CHAPTER    XV. 

CERATES,  OINTMENTS,  OLEATES,  AND  PLASTERS. 

Cerates. 

THESE  classes  of  preparations  are  widely  separated  in  the  Pharma- 
copoeia, where  an  alphabetical  arrangement  is  adopted,  but  they 
so  closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as  to 
be  naturally  associated  in  a  work  like  the  present. 

The  dilference  between  a  cerate  and  an  ointment  is  in  their  relative 
firmness  and  fusibility ;  the  former  is  designed  to  be  adhesive  at  the 
temperature  of  the  body,  so  as  to  be  applied  in  the  form  of  a  dressing 
or  sort  of  plaster ;  the  latter  is  intended  to  be  rubbed  upon  the  surface 
or  applied  by  inunction ;  this  distinction  is,  however,  not  absolute,  and 
the  two  classes  nearly  approach  each  other  in  properties.  The  name 
cerate  is  derived  from  cera  (wax),  and  most  of  the  cerates,  as  also  some 
of  the  ointments,  contain  this  ingredient. 

The  medicinal  ingredients  which  enter  into  these  classes  of  prepara- 
tions are  very  numerous ;  indeed,  almost  every  kind  of  medicine  capable 
of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  in  ointments  are  chiefly  bland  and 
unirritating  fats  and  fixed  oils,  with  more  or  less  wax.  The  reader  is 
referred,  for  some  account  of  these,  to  pages  479  and  494. 

The  preparation  of  inodorous  grease  is  accomplished  by  repeated 
washing  with  water ;  this  may  be  done  on  a  slab  a  little  on  the  incline, 
a  stream  of  water  being  set  to  trickle  over  it ;  the  surface  of  the  grease 
is  then  constantly  renewed  by  an  operator  working  a  muller  over  it  in 
the  same  way  that  a  color-maker  grinds  paints  in  oil.  The  firmer  kinds, 
such  as  suet,  require  more  powerful  mechanical  arrangements  for  wash- 
ing them,  and,  in  fact,  in  France,  this  purifying  of  fats  is  a  separate 
branch  of  business,  the  perfumers  being  the  chief  consumers  of  these 
elegant  products. 

Of  the  different  ingredients  of  cerates  and  ointments,  lard  and  suet 
resemble  each  other  in  most  of  their  proj^erties,  except  that  the  latter  is 
more  solid  and  fuses  at  a  higher  temperature,  while  spermaceti  is  still 
more  firm,  almost  brittle  in  consistence,  and  fuses  with  still  less  facility. 
It  is  recommended  by  a  beautiful  pearly  whiteness  which  it  imparts,  to 
a  certain  extent,  to  its  oily  combinations.  Wax  is  more  tough  in  con- 
sistence, and  still  less  fusible,  its  chief  use  being  to  give  body  to  cerates 
and  the  stiffer  ointments. 

The  uses  of  resin  and  turpentine  are  twofold :  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimulants 
and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their  .ten- 
dency to  become  rancid  by  keeping,  particularly  in  warm  climates.  This 
is  best  overcome  by  observing  to  free  them  from  moisture  by  the  appli- 
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catioM  of  well-rciriilatcil  heat  till  tlic  ailliorino:  water  is  ontiivly  evajx)- 
i-at('<l,  and  to  kirj)  tlicm  in  wcll-covcrt'd  jars.  The  oiiitiiU'iit  Jar,  Fi^;.  2.'}1, 
is  iikkIc  tor  tla'  purpose,  hut  as  the  lid  is  not  air-ti^ht,  a  piece  of  stt)Ut 
tin-foil,  or  of  Madder,  or  of  waxed  pa{K'r,  should  be  stretehed  over  the 
top  l)efoi*e  covering  it  with  the  lid. 

Ointments  made  with  the  fixed  oils  and  a  suita- 
Fig.  231.  hie  proportion  oi"  wax,  suet,  or  cocoa-hutter,  are  less 

^^Mk  liable  to  raneidity  than  those  mrnle  with  lard,  and 

^^^  the  intHMluetion  into  the  latter  of  small  portions 

"^^^^^        of  balsai.iS  and  some  essential  oils  seems  to  have  a 
— ^^^^^    favorable  ellect  upon  this  tendency;  and  it  is  ob- 
served that  the  resiuous  ointments  are  not  liable 
t<^)  it. 

A  frequent  cause  of  rancidity,  in  even  freshly- 
]irepared  ointments  and  cerates  made  from  materials 
pertectly  free  from  rancidity,  is  the  absorbent  char- 
acter of  the  jars  used  to  keep  them  in.    The  ji:lazing 
after  a  short  time  becomes  full  of   fine  crac^ks, 
through  which  the  grease  permeates  to  the  body  of 
the  jar ;  the  greiLse,  by  frequent  exposure  to  the  air, 
becomes  rancid,  and  in  turn  imparts  rancidity  to 
Ointment  jar.         the  ointment  placed  in  it.     A  very  elegant  style 
of  jar,  but  quite  expensive,  being  the  real  porcelain 
or  china  vase,  is  free  from  this  objection.     Glass  tumblers,  small  enough 
to  fit  inside  of  the  jar,  may  be  used  with  great  advantage  in  overcoming 
this  trouble. 

Classification. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be  thus 
clas-^ified  : — 

\xf.  Those  adapted  to  use  as  vehicles  for  medicinal  substances. 

2'/.  Those  prepared  by  the  fusion  of  their  medicinal  ingredients 
together. 

3'/.  Those  prepared  from  the  first,  or  from  lard  alone,  by  mechanical 
incorj)oration  with  some  active  medicinal  agent. 

Aih.  Those  in  which  the  unctuous  ingredient  is  decomposed  in  the 
process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  officinal 
that  there  seems  less  occasion  for  de])arting  from  the  national  standards 
than  in  the  other  classes  of  extemporaneous  preparations. 

Of  these  clas.ses,  all  which  are  officinal  in  the  U.  S.  Pharmacojxria, 
are  displayal  according  to  the  above  classification  in  the  following 
syllahi,  and  the  leading  points  of  interest  in  connection  with  them  are 
given  further  in  detail ;  the  working  formulas  from  the  Phaniuwopoeia 
are  given,  and  the  unofTjcinal,  which  are  deemed  of  sufficient  importance 
for  insertion,  are  described  iu  conuectiou  with  the  appropriate  formulae 
for  their  preparation. 
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Syllabus  of  Cerates  and  Ointments. 

1st  Group.      Used  as  Vehicles  for  Medicinal  Substances. 

Ceratum,  30  parts  white  wax,  70  parts  lard.     Firmer  healing  dressing. 

Ceratum  cetacei,  10  parts  spermaceti,  35  parts  white  wax,  55  parts  olive  oil.     Firm 

healing  dressing. 
Ceratum  resinje,  35  parts  resin,  50  parts  lard,  15  parts  yellow  wax.     Stimulant  dressing. 
Ceratum  saponis,  2  parts  soap  plaster,  2^  parts  white  wax,  4  parts  olive  oil.     Firmest 

healing  dressing. 
Unguentum,  1  part  yellow  wax,  4  parts  lard.     Softer  healing  dressing. 
Unguentum  aquse  rosaj.      Almond  oil,  spermaceti,  white  wax,  rose  water.      Softest 

healing  dressing. 
Adeps  benzoata  (unguentum  benzoini,  Pharm.,  1870),  2  parts  benzoin,  100  parts  lard. 

Vehicle,  consistence  of  lard. 
Unguentum  diachylon,  60  parts  lead  plaster,  39  parts  olive  oil,  1  part  oil  of  lavender. 

Vehicle. 

Preparation  and  Uses. 

All  these  are  simple  in  their  mode  of  preparation.  The  ingredients 
are  to  be  placed  in  a  skillet  or  capsule,  and  brought  to  the  melting  point, 
care  being  taken  not  to  burn  them,  Avhich  may  be  knoAvn  by  the  melted 
mass  giving  oif  the  odor  and  appearance  of  smoke.  AVhen  there  is  a 
great  diiference  in  the  fusing  points,  the  least  fusible  shall  be  placed 
over  the  fire  first,  and  the  others  added  afterwards,  so  as  to  involve  no 
unnecessary  application  of  heat.  Then  the  whole  is  to  be  stirred  or  trit- 
urated together  till  thickened  by  cooling  into  a  homogeneous  soft  mass ; 
it  may  now  be  set  away  to  harden  by  further  cooling.  With  a  view  to 
the  whiteness  and  smoothness  of  the  product,  it  is  best  that  the  melted 
ingredients  should  be  poured  while  fluid,  though  not  too  hot,  into  a 
mortar,  in  which  they  should  be  triturated  with  a  pestle  till  firm.  If 
spermaceti  is  an  ingredient,  the  mortar  should  be  Avarmed,  to  obviate  its 
tendency  to  separate  in  a  granular  condition  on  contact  with  a  cool  sur- 
face ;  when  rose-water  is  added,  as  in  the  case  of  "  cold  cream,"  it  is  well 
to  warm  it  a  little,  otherwise  it  may  chill  the  spermaceti  to  its  solidify- 
ing point,  and  deposit  it  in  a  granular  condition  before  the  mixed  oil 
and  wax  are  sufficiently  stiflFened  to  be  homogeneous  with  it. 

The  ase  of  a  mortar  in  the  preparation  of  cerates  and  ointments  of 
this  class  is  often  obviated  by  stirring  the  melted  preparation  in  the  vessel 
in  -which  it  was  heated,  or  that  to  which  it  is  transferred  for  keeping, 
with  a  wooden  spatula,  till  it  thickens  beyond  the  danger  of  separation ; 
but,  on  the  whole,  the  use  of  the  mortar  is  most  approved.  Some  phar- 
macists keep  a  marble  or  large  wedgewood  mortar  for  the  special  pur- 
pose ;  it  is  so  difficult  to  remove  every  trace  of  grease  that  it  is  not 
desirable  to  use  the  same  mortar  for  this  use  and  the  general  purposes 
of  the  shop.  AVhen  the  mortar  is  to  be  warmed,  it  can  best  be  done  by 
filling  it  with  hot  water  and  letting  it  stand  a  few  minutes.  AVhen  a 
marble  slab  or  tile  is  used,  it  may  be  warmed  over  a  slow  and  difllised 
gas  flame,  or  the  furnace  shown  in  Fig.  96,  or  laid  a  few  minutes  on  a 
heated  stove. 

The  first  five  preparations  on  the  above  list  are  distinguished  by  dif- 
ferent degrees  of  firmness  and  fusibility ;  they  are  all  perfectly  bland 
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and  iiiiirritatinjr,  ami  are  u.stHl  lor  their  proju'rty  of  protoctinp;  the  part 
to  wliicli  apitlii-*!  iVoni  external  irritatiiijj."  causes  and  from  tlie  (lrvin»^ 
action  of  the  air. 

(Wntnm  saponis,  its  direc^ttxl  to  he  made  hy  the  process  of  the  Phar- 
nuu'ojuvia  of  1.S70,  is  an  (•le<rant  application  to  exposed  surfaces,  reipiir- 
in<;  to  Im"  spread  on  some  snitahle  l"al)ric  ;  it  is  too  IIimu  to  be  conveniently 
incor)M)rated  with  medicinal  in>iredients,  except  by  the  aid  of  heat,  hut 
W(»uld  he  a  very  suitable  vehicle  for  some  of  the  alterative  and  mild 
astringent  remalics,  if  softened  at  the  time  of  their  admixture. 

Simple  cci'dti',  erratum  ndlpi.s,  of  U.  S.  P.,  1860,  like  the  fore^roinjj, 
is  almost  exclusivelv  ajiplicil  to  blistered  or  other  exposed  surfaces,  loi- 
the  complete  exclusion  of  tiu'  atmosphere  and  the  prevention  of  desicca- 
tion during  the  process  of  healing  ;  it  is  not  atlapted  to  use  as  a  vehicle 
for  medicinal  substances  to  be  applied  by  inunction,  nor  ciin  it  be  cou- 
venlently  mixed  with  [)owdcrs  at  ordinary  temperatures.  From  over- 
lookiuLT  this  fact,  the  mistake  is  constantly  made  by  }>hysicians  of 
pri'scrihinii;  simj)le  cerate  as  the  vehicle  for  iodine,  the  mercurials,  etc. ; 
and  in  vit!w  of  this,  some  of  the  apotheau'ies  vary  the  proportions, 
putting:  in  \  instead  of  j*,j  wax;  this  partially  unfits  it  for  the  use  for 
which  it  is  mainly  desii^ned,  to  furnish  a  iirm  dressint;  which  will  not 
fuse  entirely  at  the  temperature  of  the  bod  v. 

Simple  cerate,  as  is  well  known,  is  very  liable  to  become  rancid  by 
exposure  to  the  air;  the  late  Ferris  Bringhui'st,  in  a  report  t(^  the 
American  Pharmaci'utical  Association,  ])ointed  out  the  superiority  of 
cerate  made  with  unbleached  yellow  wax.  (See  paper  in  l*i'ocecdin(j8, 
vol.  xvi.,  p.  410.) 

Simple  ointment,  ointment  of  lard  of  U.  S.  P.,  1860,  is  designed  for 
the  j)urj)ose  just  mentioned  as  not  suited  to  the  cerate,  that  of  furnish- 
ing, in  warm  weather,  a  good  vehicle  for  medicines  in  the  form  of  oint- 
ment. In  the  winter,  it  is  frequently  replaced  by  lard,  when  that  vehicle 
can  be  obtainetl  fresh  and  sweet.  It  is  not  unusual  to  add  to  simj)le 
cerate  and  simple  ointment,- when  fused  in  the  process  of  preparing  them, 
a  little  rose-water,  and  sometimes  a  very  small  portion  of  borax,  which 
rendei-s  ihcm  verv  white  without  interferino;  witii  their  remedial  qual- 
ities. 

Spermaceti  cerate  is  intermediate  between  the  foregoing,  and  has  the 
advantage  of  being  made  without  the  use  of  lard,  which  is  sometimes 
tlillicult  to  procure  of  good  (pialitv,  and  alwavs  objectionable  for  use 
ai)out  the  face;  it  is  an  elegant  j)reparation,  though  de})endent  Ibr  its 
whitene.s.s  and  sweetness  upon  the  quality  of  the  olive  oil  emj)loyed  in 
making  it.  It  is  a  jK-rfcctly  bland  and  unirritating  a})plication,  better 
adajited  to  use  as  a  heiding  dressing  than  as  a  vehicle  for  more  active 
medicines. 

Ointment  of  roae-water,  connuonly  called  "  cold  cream,"  is  an  applica- 
tion ailaj)t<Hl  to  chappetl  oy  excoriated  skin,  and  may  be  used  as  a  sub- 
stitut<'  for  lai'd  as  an  exci|)ient  for  medicines  to  be  a])plied  by  inunction  ; 
an  unollicinal  foiMiiula,  containing  wax  instead  of  spermaceti,  is  given 
among  the  working  formulas,  wliich  is  highly  a])proved  among  some 
connoixHcurs. 

Benzoaied  lard  Ls  the  name  a})plied  to  the  new  officinal   adej)s  ben- 


BLISTERS    AND    BLISTERING    CERATES.  917 

zoinatus  adapted  to  replace  lard  in  seasons  and  in  situations  in  which 
commercial  lard  would  become  rancid  ;  its  pleasant  balsamic  odor  also 
recommends  it  in  preference  to  ordinanv^  lard  ;  it  is,  however,  not  white, 
and  on  that  account  less  elegant  than  the  ointment  of  rose-water  or  glyc- 
erin ointment. 

Resin  cerate,  or  basilicon,  though  included  in  the  series,  is  not,  like  the 
others,  free  from  irritating  properties ;  it  is  much  used  as  an  application 
to  burns  and  chilblains,  and  as  a  dressing  to  blivStered  surfaces  with  a 
view  to  keep  up  the  discharge ;  it  is  also  a  very  suitable  vehicle  for 
stimulating  applications  in  the  form  of  I30wder  incorporated  by  the  aid 
of  heat.  The  resin  present  is  also  useful  by  preventing  the  tendency  to 
rancidity  to  which  unctuous  ingredients  are  liable. 

2d  Group.     TIlc  Jledicinal  Ingredients  are  mixed  icith  the  Unctuous 
Material  by  Fusion  and  Digestion, 

Cerat  cantharidis.     Cantharides,  35  parts,  yellow  wax,  20  parts,  resin,  20  parts,  lard.  25 

parts.     (Blistering  cerate)  epispastic. 
Cerat  extracti  cantharidis.     Cantharis,  30  parts,  resin,  15  parts,  vellow  wax,  35  parts, 

lard,  35  parts,  alcohol,  q.  s.     Epispa.stic 
Cerat  resin  comp.     Eesin,  suet,  yellow  wax,  turpentine,  flaxseed  oil.     Stimulating. 
Unguentum  mezerei.    Fluid  extract  of  mezereum,  25  parts,  lard,  30  parts,  yellow  wax,  12 

jiarts.     Stimulating  dressing  for  blisters. 
Unguentum  picis  liquid.     Tar,  suet,  equal  parts.     Stimulating  antiseptic. 

REMARKS. 

Compound  resin  cerate,  or  Deshler's  salve,  is  both  firmer  and  more 
stimulating  than  basilicon,  though  used  for  similar  purposes  in  l)urns, 
scalds,  etc. ;  it  is  too  firm  for  ready  incorjxtration  with  dry  powders,  and 
is  raostlv  ased  bv  itself.  An  inconvenientlv  touo:h  consi.stence  is  one  of 
the  disadvantages  attendant  upon  this  preparation,  though  Mhen  it  has 
been  suitably  .spread,  it  forms  a  veiy  good  and  adhesive  application. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is  fluid, 
stirring  mto  it  an  equal  weight  of  tiir  until  it  cools  and  thickens,  is  used 
in  scald  head  and  various  scaly  eruptions  with  excellent  effects. 

Blisters  and  Blistering  Cerates. 

Ceratum  cantharidis  is  conveniently  made  by  the  working  formula 
appended  by  melting  together  lard,  wax,  and  resin,  and  sifting  into  the 
fused  mass  powdered  Spanish  flies,  continuing  the  heat  for  half  an  hour, 
and  then  removing  from  the  fire  and  stirring  till  cool ;  the  active  prin- 
ciple of  the  flies,  cantharidin,  is  extracted  to  a  great  extent  by  this  diges- 
tion in  the  grease,  and  the  powder  itself  is  also  retained  and  adds  to  the 
effect  of  the  preparation. 

This  is  sometimes  kept  in  jars,  and  sometimes,  by  increasing  the 
proportion  of  wax  and  resin  a  veiy  little,  is  made  firm  enough  to  roll 
out  into  rolls  like  plasters. 

Blistering  cerate,  when  ordered  in  prescription  as  a  cerate  to  be  diis- 
pensed  by  weight  and  spread  at  the  bedside  of  the  patient,  is  ordered  by 
its  officinal  name ;  when  designed  to  be  spread  as  a  plaster,  it  is  called 
Emplastrum  epispasticum,  the  size  being  generally  indicated  thus,  3X6 
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(ine:iiiin»;  3  indies  wiilo  by  <>  lonti),  or  any  other  size  desired,  or  a  pattoru 
luav  aet'dinpany,  ^ivin<;  the  shaju'  and  size.  Sometimes  the  ])ur|)ose  for 
wliich  it  is  retiuiri-il  is  ex|)ressed,  and  the  preeise  size  and  shape  are  k't1t 
to  the  pliarniaeist  ;  at  othei-s,  it  is  k-f't  optional  with  the  atten(hint  wliether 
to  spread  the  l)lister  himself,  or  to  have  it  spread  at  the  shop  by  a  pre- 
wription  like  the  tollowinijj :  li. — ( "erati  enntharidis,  q.  s.,  ut  fiat  emphus- 
trum  epispasticnrn  .")  •  (5. 

in  dispi'nsin^  blisteix  it  is  well  to  have  a  label  with  instruetions  as  to 
the  |)rojM'r  metliod  of  aj)i)lyinj.':  a  blister.  The  editor  is  in  the  habit  of 
wndinf  the  followinir  directions:  To  secure  the  effects  of  a  blister  wa.sh 
the  part  to  whi<'h  it  is  to  be  ajtplied  with  water  as  warm  as  can  be  borne 
withont  bnrnin<r,  wipe  it  dry  with  a  .so//',  warm  towel,  and  a})ply  the 
blister  innnt'iliately. 

JJesidt^  the  familiar  ceratum  cantharidis,  the  Pliarmacopceia  now 
ri'cognizes  a  prej)aration  under  the  name  Ceratum  exfracti  cantharides, 
in  which  an  alcoholic  extract  of  the  flies  is  mixed  with  resin,  wax,  and 
lard  ;  it  is  a  more  elc-rant  j)reparation,  but  is  as  yet  but  little  prescribed. 
It  is  well  adapted  to  ililution  with  simple  cerate  in  the  proportion  of  1 
part  to  4  or  8  as  a  stimulating  dre&sing  to  blistered  surfaces  for  main- 
taining: their  disi^harge  and  ])rcventin<>;  healing.    (See  Worklnr/  Fonnula.s.) 

The  best  material  on  which  to  spread  a  blister  is  julhesive  plaster  cloth  ; 
if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by  warming  the 
margin  over  a  lighted  lamp,  and  pressing  it  carefully  on  to  the  part.  It 
should  also  be  so  incised  from  the  edges  inward  as  to  be  readily  a(ki])t(Hl 
to  the  ine(|ualities  of  the  surface  to  which  applied.  Kid  or  split  sheej>- 
skin,  or  even  thick  glazed  paper,  also  answer  a  good  purpose,  in  which 
case  the  margin  is  made  very  narrow,  and  3  or  4  strips,  about  ^  inch 
wide,  of  adhesive  pkister  are  warmetl  and  drawn  over  the  outside  to 
hold  it  in  its  place. 

lilistei-s  to  be  applied  behind  the  eiu-s  are  much  prescribed  ;  in  sj)read- 
ing  these  care  nnist  be  taken  to  have  them  the  reverse  of  each  other,  or, 
after  thev  are  s|)read,  it  mav  be  foiuid  thev  l)oth  fit  the  same  ear.  It  is 
well,  in  the  case  of  these,  to  leave  the  margin  much  the  widest  at  the 
part  furthest  from  the  ear  ;uid  below,  where  the  hair  will  not  interfere 
with  its  adhesi<»n. 

The  mcjde  of  spreiuling  blisters  is  too  simple  to  require  comment;  in 
cold  weather,  or  when  the  cerate  is  very  stiff,  I  use  the  tliiunb,  which 
makes  a  smfM)th  and  very  neat  surface;  a  spatula  slightly  warmed 
answers  very  well.  After  the  blister  is  sprciid,  it  is  well  to  paint  over 
its  surface  with  ethereal  tincture  of  cantharides,  which  increases  its 
activity,  or  lay  a  piece  of  tissue  paper  over  its  whole  surface,  and  coat 
this  with  the  ethereal  tincture. 

It  is  considered  a  j^ood  precaution  to  remove  the  blister  i\s  soon  its  it 
has  thoroughly  reddened  the  skin,  and  then  to  apply  a  c^itaplasm  of 
i)read  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the  skin.  A 
blistering  |)laster  usually  re(|uires  from  6  to  12  hours  to  raise  the  skin. 

The  ditlerent  hUstrriiKj  fissucx  are,  I  believe,  all  made  bv  extracting 
cantharidin  from  the  flii-s  with  ether  or  oil  of  turpentine,  and  forming 
it  into  a  plast<'r,  which  is  then  spread  on  paper,  silk,  or  other  suitable 
fal)ric.    The  proj)ortious  indicated  by  Mohr  and  liedwood  are  as  follows: 
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To  1  part  of  the  yellowish  oily  residue  left  after  the  evaporation  of  the 
ether  from  ethereal  tincture  of  flies,  add  2  parts  of  melted  white  wax, 
and  spread  a  thin  layer  over  the  surface  of  paper. 

The  following  formula  is  from  the  London  Pharmaceutical  Jour., 
I860:— 

Take  of  Cantharidin gr.  j. 

White  wax 3j. 

Olive  oil 3v. 

Melt  together.  With  a  brush  paint  it  over  some  white  bibulous  paper 
and  hang  it  up  to  dry  in  a  current  of  air.  Take  a  piece  of  pink  paper 
of  the  form  and  size  required  ;  the  under  colored  side  paint  over  with  a 
weak  solution  of  india-rubber  (or  gutta-percha),  cut  the  cantharidin 
paper  to  the  form  and  size  of  the  pink  paper,  less  a  margin,  and  while 
the  pink  paper  is  still  sticky  place  the  other  upon  it.  Before  applying, 
this  blister  should  be  held  over  the  steam  escaping  from  a  vessel  of  hot 
water. 

Oiarta  Cantharidis,  U.  S.  P.     ( Cantharides  Paper.) 

White  wax,  eight  parts 8 

Spermaceti,  three  parts 3 

Olive  oil,  four  parts 4 

Canada  turpentine,  one  part 1 

Cantharides,  in  No.  40  powder,  one  part 1 

Water,  ten  parts 10 

Mix  all  the  substances  in  a  tinned  vessel,  and  boil  gently  for  2  hours, 
constantly  stirring.  Strain  through  a  woollen  strainer  without  express- 
ing, and,  by  means  of  a  water-bath,  keep  the  mixture  in  a  liquid  state 
in  a  shallow,  flat-bottomed  vessel  with  an  extended  surface.  Coat  strips 
of  sized  paper  with  the  melted  plaster,  on  one  side  only,  by  passing 
them  successively  over  the  surface  of  the  liquid;  when  dry,  cut  the 
strips  into  rectangular  pieces. 

Charta  Sinapis,  U.  S.  P.     {Mustard  Paper.) 

Black  mustard,  in  No.  60  powder, 

Benzin, 

Solution  of  gutta-percha,  each      ...      A  sufficient  quantity. 

Pack  the  mustard  tightly  in  a  conical  percolator,  and  gradually  pour 
benzin  upon  it  until  the  percolate  ceases  to  produce  a  permanent  greasy 
stain  upon  blotting  paper.  Remove  the  powder  from  the  percolator, 
and  dry  it  by  exposure  to  the  air.  Then  mix  it  with  so  much  of  solu- 
tion of  gutta-percha  as  may  be  necessary  to  give  it  a  semi-liquid  con- 
sistence, apply  the  mixture,  by  means  of  a  suitable  brush,  to  one  side 
of  a  piece  of  rather  stiff,  well-sized  paper,  so  as  to  cover  it  completely, 
and  allow  the  surface  to  dry. 

These  two  preparations  are  officinal  in  the  U.  S.  Pharmaeopwia ,  and 
are  designed  to  supply  the  places  of  popular  remedies  of  this  class. 
They  are  to  be  greatly  commended  on  the  score  of  cleanliness,  efficiency, 
and  portability. 
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J}d  Group.      O-mZ/w  and  Ointmnits  in  which  the  }re(Ucinal  Inf/redicnts 
are  incorporaii'd  hi/  Tritunttion  icith  the  Cnctuoiin  Jii(/redient^. 

Ccratiim  ramplioni".  Camiihor  liniment,  3  parts,  olive  oil,  12  parts,  cerate,  85  parts. 
Stimiilatiiii;  ami  (iisfutieiit. 

Conitiim  saliiiiii'.  Kliiid  extract  of  savine,  25  parts,  resin  cerate,  90  parts.  Stimulating 
dri>s,sini;  tor  lilistoi's. 

(Vratmn  ziiui  carl).     Precip.  carb.  zinc,  1  i)art,  ointment,  5  part.s.     I)e.siccant. 

rn;;iionHnn  acidi  carlMilici.     Carlxilic  acid,  10  parts,  ointment,  '.•(>  parts.     Antiseptic. 

rn«;iientum  acidi  ^i\\\k-i.     (Jallic  acid,  10  l)arts,  l.cnzoinatcd  lard,  «J0  parts. 

Unu'iiontum  acidi  tannici.  Tannic  acid,  10  parts,  benzoinated  lard,  90  parts.  As- 
trimrcnt. 

Vn(!<i>-nlum  aiUimoiiii.  Tart,  aiitim.  and  potass.,  1  part,  lard,  4  parts.  Producing  pus- 
tular oru|ititin. 

l'n:.Mientiim  belladonna;.  Alcoiiolic  extract  of  belladonna,  10  parts,  diluted  alcohol,  6 
parts,  benzoinated  lard,  S4  parts.     Anodyne. 

ViK/nenlitm  rnnthiirulU.  Cerat.  canth.,  1  part,  resin  cerate,  3  parts.  Stimulating  dress- 
inic  for  Itli-ters. 

l"n~"^'mi"n  chrysarobini.  Chrysarobin,  10  parts,  benzoinated  lard,  90  parts.  Stimu- 
lating. 

Unguentum  creasoti.     Creasote,  1  part,  lard,  IG  parts.     Antiseptic. 

Ungiientura  gallte.  ]^utgall,  powdered,  10  parts,  benzoinated  lard,  90  parts.  As- 
triuLcent. 

I'n^rueutum  hydrargyri.  Mercury,  450  parts,  lard,  225  parts,  suet,  225  part.s,  comp. 
tincture  benzoin,  40  parts,  mercurial  ointment,  100  parts.     Alterative,  discutient. 

Unguentimi  iiydrargvri  ammouii.  Ammoniated  mercury,  10  parts,  benzoinated  lard, 
90  parts.     Alterative,  desiccant. 

Ungaenlum  hyd.  iod.  rub.  Hydr.  iod.  rub.,  1  pai't,  benzoinated  lard,  30  parts.  Stimu- 
latiiii;. 

I'liu'iientinn  hydr.  oxid.  flav.  Hydrarg.  oxid.  flav.,  10  parts,  ointment,  90  parts. 
Stimulant. 

Unguentimi  hydr.  oxid.  rub.  llydrarg.  oxid.  rub.,  10  parts,  ointment,  90  parts. 
Stinudant. 

Unfruentiuu  iodi.  Iodine,  4  part.s,  iodide  of  potassium,  1  part,  water,  2  parts,  ben- 
zoinated lard,  93  parts.     DisciUient. 

Unr/ueutum  indltiii  ciniip.     Iodine,  1  part,  KI,  2  parts,  lard,  .S2  parts.     Discutient. 

Unguentum  iodofonui.  Iodoform,  lO  parts,  benzoinated  lard,  90  parts.  Anodyne, 
healing. 

Unguentum  plumbi  carb.  Carbonate  of  lead,  in  very  fine  powder,  10  parts,  benzoin- 
ate<l  lard,  90  parts.     .Astringent  and  desiccant. 

Uniruentum  plumbi  iod.  loilide  of  lead,  in  very  fine  powder,  10  parts,  benzoinated 
lanl,  90  part.s.     DisciUient. 

Un;,'uentum  j)ota.ss.  iodid.  lotlide  of  potassium,  12  parts,  hyposulphite  of  soda,  1  part, 
l>oilinj^  water,  0  parts,  benzoinated  lard,  82  parts.     Discutient. 

Uniruentum  stranionii.  Extract  of  stramonium,  10  parts,  water,  5  parts,  benzoinated 
l:inl,  S5  parts,     .\nodyne. 

Uniruentum  sulphuris.  Sublimed  sulphur,  30  parts,  benzoinated  lard,  70  parts.  Spe- 
cific for  itch. 

Un),'uentum  sulphuris  alkalinus.  Washed  suljjhur,  20  parts,  carbonate  of  potassium, 
10  part.x,  water,  5  j)arts,  benzoinated  lard,  65  j)arts.     Used  in  skin  disea-ses. 

Unu'ueiitum  tai)aci.  Aqueous  extract  of  tobacco  from  1  part,  lard,  10  parts.  Discu- 
tient, ancxiyne. 

Unuuentum  veratrime.  Veratrine,  4  part*!,  alcohol,  6  parts,  benzoinated  lard,  96  part.s. 
Stimulatin*:,  counter-irritant. 

Unguentum  zinci  oxidi.  Oxide  of  zinc,  20  parts,  benzoinated  lard,  80  parts.  Desic- 
cant. 

It  would  (xtcnd  tliis  cluijjtcr  l)cvon(l  convenient  limits  to  dwell  in 
detail  U|toii  cadi  of  these  imiiierons  officinal  triturated  ointmeuts.  Tliey 
may  he  made  in  a  mortar  with  the  use  of  the  j)e,stle,  or  on  a  tile  or  slah 
with  a  .'<]»attda.  The  medicinal  ingredients  of  a  dry  .^uixstance  shotdd 
Ikj  invariahiy  in  a  very  Hue  ])owder  before  in(;orporating  it  with  the 
ointment.     (See  chapter  on  Diitpensiny.)     This  condition  may  be  at- 
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tained  without  tlie  necessity  of  soiling  a  mortiir,  by  the  use  of  a  muller. 
Iodine  is  a  ciystalline  substance  wliich  cannot  be  conveniently  reduced 
to  fine  powder,  and  is  therefore  directed  to  be  dissolved  Ijy  the  use  of 
iodide  of  potassium  and  a  few  drops  of  water.  In  a  few  instances  it  is 
found  necessary  to  soften  the  unctuous  ingredients  beforehand  by  a 
moderate  heat,  applied  either  to  the  spatula  or  by  warming  the  tile; 
the  combustion  of  a  little  alcohol  on  the  surface  of  a  tile  will  give  it 
the  requisite  warmth  without  the  risk  of  fractmung  it  by  the  applica- 
tion of  heat  from  beneath. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is  a 
recent  improvement,  and  may  be  extended  to  all  medicines  of  that  class, 
including  opium,  which  in  aqueous  extract  possesses  advantages  over 
the  powdered  drug. 

It  will  be  found  a  very  great  convenience  to  keep  extracts  that  are 
intended  to  be  used  in  mixing  with  fatty  materials,  mixed  with  half 
its  weight  of  glycerin.  This  enables  the  operator  to  disjiense  ointments 
in  the  smoothest  manner  and  very  quickly. 

Belladonna  and  stramonium  ointments,  as  shown  in  the  syllabus,  are 
made  by  trituration  from  the  extracts,  taking  care  to  soften  the  extract 
by  triturating  A^■ith  water  before  adding  the  simple  ointment  or  lard. 
This  process  Ls  only  adapted  to  small  quantities  to  be  speedily  used ;  it 
will  separate  in  warm  weather  by  the  softening  of  the  lard,  and  is  liable 
to  be  gritty  on  account  of  the  formation  of  crystals  of  oxalate  of  potassa 
in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  propor- 
tion, 5j  to  .^j. 

Bed  precipitate  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  important 
preparation,  being  most  extensively  used  as  an  eye-salve  and  the  ba.sis 
of  many  of  the  popular  medicines  of  that  description.  By  trituration, 
the  oxide  becomes  changed  to  an  orange-colored  powder,  which  imparts 
a  similar  hue  to  the  ointment ;  it  is  variously  diluted  to  meet  the  case 
for  which  it  is  prescribed ;  when  it  becomes  rancid  it  assumes  a  pui'- 
plish  or  blue  color,  and  should  be  thrown  away. 

4th  Group.     In  which  the  Fatty  Ingredient  is  Chemically  Changed. 

Ung.  hydrargj'ri  nitratis.     A  powerful  stimulant,  sub-caustic  and  alterative. 
Cerat.  plumbi  subacetatis.     A  cooling  sedative  application. 

This  group,  containing  one  each  of  the  officinal  classes  unguenta  and 
cerata,  has  been  reduced  by  the  transfer  of  ceratum  saponis,  by  the  sub- 
stitution of  an  improved  process,  to  the  first  group. 

Citrine  Ointment. — The  first  named  is  made  by  adding  an  acid  solu- 
tion of  nitrate  of  mercury  to  lard  oil  and  nitric  acid,  and  effervescence 
occurs,  sometimes  inconveniently,  and  by  stirring  with  a  wooden  or 
horn  spatula  the  ointment  subsides  in  the  form  of  a  beautiful  citrine- 
colored  ma.ss  of  convenient  consistence,  which  is  much  esteemed  as  a 
".sub-caustic"  application.  The  oil  undergoes  a  change  in  this  proces.s, 
being,  as  is  supposed,  partially  converted  into  elaidin  and  elaic  acid,  and 
the  nitrate  of  mercury  being  reduced  to  a  yellow  sub-nitrate.     Owing 
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to  oiivumstanot's  not  fully  uudorstoml  this  j)ropanition  varies  imich  in 
c-oiisistciut'  and  in  color,  sonu'tiines  too  by  age  it  is  chan<iV(l  to  a  dark 
(M»lor  liv  llu'  dr|H>siti<>ri  ot"  suhoxidc  of  niorciirv,  when  fusion  I'or  a  siiort 
linii'  with  a  littlo  nitric  acid  will  restore  the  c()l(»r. 

Much  of  the  trouble  exjjerienced  in  obtaining  a  handsome  ointment 
of  g(MHl  I'onsistenir  will  be  avoided  by  adiling  the  mercurial  solution  at 
a  tcin|M'rature  of  alM»iit  1(>X°  F. 

^/(ii/A//v/'x  veraU  ()J  sabdcdate  of  lead  is  a  very  desirable  cooling  ap- 
nliration,  l)Ut  of  all  the  otficinjd  ointments  is  the  most  prone  to  change; 
a  sort  of  lead  soap  is  formed  by  the  action  of  the  solution  of  subacetate 
Upon  the  melttHl  oily  mixture.  The  })reparation  should  have  a  rich, 
vcllowish-green  tinge,  derived  from  the  olive  oil,  and  a  pleasjint  (^lor 
of  canijihor,  without  rancidity.  \i'  perfectly  excludcnl  from  the  air  it 
will  keep  pretty  well,  but  should  be  made  in  small  (piantity.  When  of 
a  white  c<jlor  and  rancid  odor  it  should  be  invariably  rejected  as  worse 
than  wortidess. 
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Cerata. 

Ceratum,  U.  S.  P.     {Cerate.) 

White  wax,  thirty  parts 30 

Lard,  seventy  parts 70 

To  make  one  hundred  parts 100 

Melt  them  together,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Carnphorce,  U.  S.  P.     {Camphor  Cerate.) 

Camphor  liniment,  3  parts 3 

Ohve  oil,  twelve  parts 12 

Cerate,  eighty-tive  parts 85 


To  make  one  hundred  parts 100 

Mix  the  camplior  liniment  and  the  olive  oil,  and  incorporate  with  the 
cerate. 

Ceratum  Cantharidls,  U.  S.  P.     {Cantharides  Cerate.)     (Blistering 

Cerate.) 

Cantharides,  in  No.  GO  powder,  thirty-five  parts  ...  35 

Yellow  wax,  twenty  parts 20 

Kcsin,  twenty  parts 20 

Lard,  twenty-live  parts 25 


To  make  one  hundred  parts 100 

To  the  wax,  resin  and  lard,  previously  melted  together  and  strained 
through  nnislin,  add  the  cantharides,  and,  by  means  of  a  Avatcr-bath, 
keep  the  mixture  in  a  li(|uid  state  for  half  an  hour,  stirring  occasi(»nally. 
Then  remove  it  from  the  water-bath,  and  stir  constantly  until  cool. 
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Ceratum  Cetacei,  U.  S.  P.     {Spermaceti  Cerate.) 

Spermaceti,  ten  parts 10 

White  wax,  thirty-five  parts 35 

Olive  oil,  fifty-five  parts 55 

To  make  one  hundred  parts 100 

Melt  together  the  spermaceti  and  wax ;  then  add  the  olive  oil,  pre- 
viously heated,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Extracti  Cantharidis,  U.  S.  P.     (Cerate  of  Exb^act  of 

Cantharides.) 

Cantharides,  in  No.  60  powder,  thirty  parts 30 

Resin,  fifteen  parts 15 

Yellow  wax,  thirty-five  parts 35 

Lard,  thirty-five  parts 35 

Alcohol A  sufficient  quantity. 

Moisten  the  cantharides  with  18  parts  of  alcohol,  and  pack  firmly  in 
a  cylindrical  percolator;  then  gradually  pour  on  alcohol,  until  180  parts 
of  percolate  are  obtained,  or  until  the  cantharides  are  exhausted.  Distil 
otf  the  alcohol  by  means  of  a  water-bath,  transfer  the  residue  to  a  tared 
capsule  and  evaporate  it,  on  a  water-bath,  until  it  weighs  1 5  pai*ts.  Add 
to  this  the  resin,  wax,  and  lard,  previoasly  melted  together,  and  keep  the 
whole  at  a  temperature  of  100°  C.  (212°  F.)  for  15  minutes.  Lastly, 
strain  the  mixture  through  muslin,  and  stir  it  constantly  until  cool. 

CeratuTii  Plumhi  Subacetatis,  U.  S.  P.     {Ckrate  of  Subacetate  of  Lead.) 

(Goulard's  Cei'ate.) 

Solution  of  subacetate  of  lead,  twenty  parts       ....       20 
Camphor  cerate,  eighty  parts 80 

To  make  one  hundred  parts 100 

Mix  them  thoroughly. 

This  cerate  should  be  freshly  prepared,  when  wanted  for  use. 

Ceratum  Resinoe,  U.  S.  P.     (Resin  Cerate.)     (Basilicon  Ointment.) 

Resin,  thirty-five  parts 35 

Yellow  wax,  fifteen  parts 15 

Lard,  fifty  parts 50 

To  make  one  hundred  parts 100 

IVIelt  them  together  at  a  moderate  heat,  strain  the  mixture  through 
muslin,  and  allow  it  to  cool  without  stirring. 

Ceratum  Resince  Comp. 
Take  of  Resin, 
Suet, 

Yellow  wax,  each 12  troyounces. 

Turpentine 6  " 

Flaxseed  oil  .......      7  " 

Melt  them  together,  strain  the  mixture  through  muslin,  and  stir  con- 
stantly till  cool. 
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Ceraium  Saponis.     {Soap  Cerate.) 

Take  of  Soap  plaster 2   troyounces. 

White  wax 2.V 

Olive  oil 4  " 

Melt  toiTC'ther  tlu'  })hister  aiul  wax,  atlil  the  oil,  aud,  after  coutinuiug 
the  heat  a  .short  time,  .stir  the  mixture  until  cool. 

Ceraium  iSabliuc,  U.  8.  1*.     [Savine  Cerate.) 

Fluiil  extract  of  savine,  twenty-five  parts 25 

Kc'sin  cerate,  ninety  parts 90 

Melt  the  re.>*in  cerate  by  means  of  a  water-bath,  add  the  fluid  extract 
of  .><ivine,  and  continue  the  heat  until  the  alcohol  ha.s  evaporated;  then 
remove  the  heat,  and  t^tir  con.stantly  until  cool. 

Ceraium  Zinei  Carbonatis. 
{Substitute  for  Ceratum  Calaminee,  Pliarm.,  1850.) 

Take  of  Precipitated  carbonate  of  zinc         .         .  2  troyounces. 

Ointment  of  lard 10  " 

Mix  them  thoroughly. 

Unguenta — Ointments. 
Unciuentum.,  U.  S.  P.     {Ointment.) 

Lard,  eighty  parts 80 

Yellow  wax,  twenty  parts 20 

To  make  one  hundred  parts 100 

Melt  the  wax  and  add  the  lard  gradually ;  thcu  stir  the  mixture  con- 
stantly until  cool. 

Unguentam  Aeidi  Carbulici,  U.  S.  P.     {Ointment  of  Carbolic  Acid.) 

Carbolic  acid,  ten  parts 10 

Ointment,  ninety  parts 90 

Tu  make  one  hundred  parts 100 

Mix  them  thoroughly. 

Vnguentum  Acidi  Gallici,  U.  S.  P.     {Ointment  of  Gallic  Acid.) 

(Jaliic  acid,  ton  parts 10 

Benzcnnatud  laid,  ninety  parts 90 

To  make  one  lunid red  parts loO 

Rub  the  gallic  acid  with  the  bcnzoinated  lard,  gradually  added,  until 
they  are  thoroughly  niixt'd,  avoiding  the  u.se  of  an  inju  .<;j)atula. 

Vnguentum  Acidi  Tannici,  U.  S.  P.     {Ointnent  of  Tannic  Acid.) 

Tannic  acid,  ten  parts 10 

Benzuinated  lard,  ninety  parts 90 

To  make  one  hundred  parts 100 
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Rub  the  tannic  acid  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguentam  Antimonil. 

Take  of  Tartrate  of  antimony  and  potassium,  in 

very  tiuest  powder         ....        120  grains. 
Lard 1  troyounce. 

Rub  the  powder  Avith  a  little  of  the  lard,  then  add  the  remainder  and 
thoroughly  mix  them. 

Unguentum  Aquce  Roscv,  U.  S.  P.     [Ointment  of  Rose  Water.) 

{Cold  Q-eam.) 

Expressed  oil  of  almond,  fifty  parts         .         .         .         .         .  50 

Spermaceti,  ten  parts 10 

White  wax,  ten  parts 10 

Rose  water,  thirty  parts 30 


To  make  one  hundred  parts 100 

Melt  together,  at  a  moderate  heat,  the  oil,  spermaceti,  and  wax ;  then 
gradually  add  the  rose  water,  stirring  the  mixtiu'e  briskly  and  constantly 
until  it  is  cool,  and  continue  the  stirring  until  it  has  become  uniformly 
soft  and  creamy. 

Unguentum  Belladonnce,  U.  S.  P.     {Belladonna  Ointment.) 

Alcoholic  extract  of  belladonna,  ten  parts       ....  10 

Diluted  alcohol,  six  parts ,  6 

Benzoinated  lard,  eighty-four  parts 84 

To  make  one  hundred  parts 100 

Rub  the  extract  with  the  diluted  alcohol,  until  uniformly  soft,  then 
gradually  add  the  lard,  and  mix  thoroughly. 

Adeps  Benzoinatus,  U.  S.  P.     {Benzoinated  Lai'd.) 
{Unguentum  Benzoini,  Pharm.,  1870.) 

Benzoin,  in  coarse  powder,  two  parts 2 

Lead,  one  hundred  parts 100 

To  make  one  hundred  parts  100 

Melt  the  lard  by  means  of  a  water-bath,  and,  having  loosely  tied  the  ben- 
zoin in  a  piece  of  coarse  muslin,  suspend  it  in  the  melted  lard,  and  stirring 
them  together  frequently,  continue  the  heat  for  two  hours,  covering  the 
vessel  and  not  allowing  the  temperature  to  rise  above  60°  C.  (140°F.). 
Lastly,  having  removed  the  benzoin,  steam  the  lard  and  stir  while  cooling. 

Unguentum  Cantharidis. 

Take  of  Cantharidis  cerate 120  grains. 

Resin  cerate 360      " 

Mix  them  thoroughly. 

Unguentum  Chrysarobini,  U.  S.  P.     {Chrysarobin  Ointment.) 

Chrysarobin,  ten  parts      ........  10 

Benzoinated  lard,  ninety  parts 90 


To  make  one  hundred  parts 100 
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Kill)  tlie  clirvs;irol)iu  with  the  benzoinated  lard,  gra(Uially  added,  until 
thev  are  th()rcmL;;hlv  mixetl. 

Unffuentum  Creasoti. 

Take  of  Creosote *  fluidrachm. 

Lard 1  troyounce. 

Mix  them. 

Unffuentum  Diachylon,  U.  S.  P.     {Diachylon  Ointment.) 

Lead  plaster,  sixty  parts 60 

Olive  oil,  thirty-nine  parts 39 

Oil  of  lavender,  one  part 1 

To  make  one  hundred  parts liA) 

Melt  totretlier  the  lead  ])laster  and  olive  oil,  at  a  moderate  he^it ;  then,  | 

havin;:  jxTinitted  the  mass  to  beeome  partly  eool,  incorporate  with  it  the 
oil  of  lavender,  and  stir  constantly  until  cold. 

Unguentum  Gallw,  U.  S.  P.     {Nutgall  Ointment.) 

Xutgall,  in  No.  80  powder,  ten  parts 10 

Benzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts 100  I 

Rub  tlie  nutocall  with  the  benzoinated  lard,  gradually  added,  until  p 

they  are  thoroughly  mixed. 

Unguentum  Hydrargyri,  U.  S.  P.     [Mercurial  Ointment.)     (Blue 

Ointment.)  ! 


Mercury,  four  hundred  and  tifty  parts 
Lard,  two  hundred  and  twenty-five  parts 
Suet,  two  hundred  and  twenty-tive  parts  . 
Compound  tincture  of  benzoin,  forty  parts 
Mercurial  ointment,  one  hundred  parts   . 


450 
225 

225 

40 
100 


To  make  one  thousand  parts 1000 

Mix  the  mercury  with  the  tincture  of  benzoin  in  a  mortar,  add  the 
mercurial  ointment  (which  should  contain  50  per  cent,  of  mercury-)  and 
triturate  the  mixture  until  globules  of  mercurycea.se  to  be  visible;  then 
add  the  lard  and  suet,  previously  melted  together  and  partially  coolal, 
and  continue  the  trituration  until  globules  of  mercury  eea^e  to  be  visible 
under  a  magnifying  power  of  10  diameters. 

Unf/uentum  Hydrargyri  Ammoniafi,  U.  S.  P.     (Ointment  of  Ammo- 

niaied  Mercury.) 

Ammoniated  mercury,  in  very  fine  powder,  ten  parts          ,        .     10 
Benzoinated  lard,  ninety  parts         .  90 

To  make  one  hundred  parts 100 
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Rub  the  ammonlated  mercury  with  the  benzoinated  lard,  gradually 
added,  until  they  are  thoroughly  mixed. 

Ungiientum  Hydrargyri  lodidi  Ruhri. 

Take  of  Red  iodide  of  mercury,  in  very  fine  powder    .    16  grains. 

Ointment 1  troyounce. 

Rub  them  together  till  they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  Nitratis,  U.  S.  P.     {Ointment  of  Nitrate  of 
Mercury.)     {Citrine  Ointment.) 

Mercury,  seven  parts 7 

Nitric  acid,  seventeen  parts 17 

Lard  oil,  seventy-six  parts 76 

Heat  the  lard  oil,  in  a  glass  or  porcelain  vessel,  to  a  temperature  of 
70°  C.  (158°  F.) ;  then  add,  without  stirring,  7  parts  of  nitric  acid  ; 
continue  the  heat  so  long  as  a  moderate  effervescence  continues,  and 
allow  the  mixture  to  cool.  Dissolve  the  mercury  in  the  remainder  of 
the  nitric  acid,  with  the  aid  of  sufficient  heat  to  prevent  the  solution 
from  crystallizing,  add  this  solution  to  the  mixture  before  it  has  become 
entirely  cold,  and  mix  them  thoroughly,  avoiding  the  use  of  an  iron 
spatula. 

Unguentum  Hydrargyri  Oxidi  Flavi,  U.  S.  P.     {Ointment  of  Yellow 

Oxide  of  3Iercury.) 

Yellow  oxide  of  mercury,  in  very  fine  powder,  ten  parts    .        .     10 
Ointment,  ninety  parts 90 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  mercury  with  the  ointment,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  Oxidi  Rubri,  U.  S.  P.    ( Ointment  of  Red  Oxide 

of  Mercury.) 

Red  oxide  of  mercury,  in  very  fine  powder,  ten  parts         .        .     10 
Ointment,  ninety  parts 90 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  mercury  with  a  small  quantity  of  the  ointment 
until  a  perfectly  smooth  mixture  is  obtained ;  then  gradually  add  the 
remainder  of  the  ointment,  and  mix  thoroughly. 

Unguentum  lodi,  U.  S.  P.     {Iodine  Ointment.) 

{Unguentum  lodinii,  Pharm.,  1870.) 

Iodine,  four  parts 4 

Iodide  of  potassium,  one  part 1 

Water,  two  parts 2 

Benzoinated  lard,  ninety-three  parts 93 

To  make  one  hundred  parts 100 
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Kill)  tlu'  iixliiic  and  icHlitli'  of  )>()t:issinni,  fii-st  witli  tluMvatcr  and  then 
with  tilt'  l»cii/<»inatt'<l  lanl,  gradually  addi'd,  until  tluv  aiv  thoroughly 
niixtd,  avoiding  the  ust'  of  an  iron  spatuhi. 

Um/Kcufitm  lodoformi,  U.  S.  P.     [Iodoform  Ointment.) 

lodororin,  in  very  fine  powder,  ten  parts 10 

Benzoiniited  hird,  ninety  parts 90 

To  make  one  hundred  parts 1(X) 

Kul)  tlu-  ioduforni  with  the  beuzoiuatcd  lard,  gradually  addend,  untd 
tluv  arc  thorouirhlv  mixed. 


Unr/ueufum  Mczerci,  U.  S.  P.     {Mezereum  Ointment.) 

Fhiid  extract  of  mezereum,  twenty-five  parts      .         .         .         , 
L:ir<l.  oiLrhty  parts  ......... 

Yellow  wax,  twelve  parts 


25 

80 
12 


Melt  together  the  lard  and  wax  with  a  moderate  heat,  add  the  fluid 
extract,  and  stir  the  mixture  constautly  until  the  aleohol  has  evaporated; 
theu  eontiuue  to  stir  until  cool. 


Unr/uentum  Picis  Liquidce^  U.  S.  P.     ( Tar  Ointment.) 

Tar,  fifty  parts 

Suet,  fifty  parts 


50 
50 


To  make  one  hundred  parts 


100 


Mix  the  tar  with  the  suet,  previously  melted  with  a  moderate  heat, 
and,  having  strained  the  mixture  through  musliu,  stir  it  coustautly 
until  cool. 

Ungucntani  Pliunbi  Carbonatis,  U.  S.  P.     {Ointment  of  Carbonate  of 

Lead.) 


Carhoiiate  of  load,  in  very  fine  powder,  ten  parts 
Btnzi)inated  lard,  ninety  parts       .... 

To  make  one  hundred  parts  .... 


10 

90 


100 


Rul)   the   carbonate  of  lead   with   the    beuzoiuatcd    lard,  gradually 
added,  until  thev  are  thoroughlv  mixed. 


Ungucntum  Phimbi  lodidi,  U.  S.  P.     {Ointmnd  of  Iodide  of  Lead.) 


loilide  r)f  load,  in  very  fine  powder,  ten  parts 
Benzuinatetl  lard,  ninety  parts 


10 
90 


To  make  one  hundred  parts  . 


100 


Rub  the  i(xlide  of  lead  Mith  the  beuzoiuatcd  lard,  gradually  added, 


until  thev  are  thorou'dilv  mi.xed. 
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Unguentiim  Potassii  lodidi,  U.  S.  P.     [Ointment  of  Iodide  of 

Potassium.) 

Iodide  of  potassium,  in  fine  powder,  twelve  parts       ...  12 

Hyposulpliite  of  sodium,  one  part 1 

Boiling  water,  six  parts 6 

Benzoinated  lard,  eighty-one  parts 81 


To  make  one  hundred  parts 100 

Dissolve  the  iodide  of  potassium  and  the  hyposulphite  of  sodium  in 
the  boiling  water,  in  a  warm  mortiir;  then  add  the  benzoinated  lard 
gradually,  and  mix  thoroughly. 

Unguentum  Stmmonii,  U.  S.  P.     {Stramonium  Ointment.) 

Extract  of  stramonium,  ten  parts 10 

Water,  five  parts 5 

Benzoinated  lard,  eighty-five  parts 85 


To  make  one  hundred  parts 100 

Rub  the  extract  with  the  water  until  uniformly  soft;  then  gradually 
add  the  benzoinated  lard,  and  mix  thoroughly. 

Unguentum  Sulphuris,  U.  S.  P.     {Sulphur  Ointment.) 

Sublimed  sulphur,  thirty  parts 30 

Benzoinated  lard,  seventy  parts    ...  ...      70 


To  make  one  hundred  parts 100 

Rub  the  sulphur  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Sulphuris  Alkalinum,  U.  S.  P.    {Alkaline  Sulphur 

Ointment.) 

Washed  sulphur,  twenty  parts 20 

Benzoinated  lard,  sixty-five  parts 65 

Carbonate  of  potassium,  ten  parts 10 

Water,  five  parts 5 

To  make  one  hundred  parts 100 

Triturate  the  sulphur  with  the  carbonate  of  potassium  and  the  water, 
gradually  add  the  benzoinated  lard,  and  mix  the  whole  thoroughly 
too-ether. 


o 


Unguentum  Tahaci.     {Tobacco  Ointment.) 

Take  of  Tobacco,  in  fine  powder §  troyounce. 

Lard 8  troy  ounces. 

Water Sufficient. 


Moisten  the  tobacco  with  a  little  water,  introduce  it  into  a  conical 
gla.ss  percolator,  and,  having  pressed  it  firmly,  pour  water  upon  it  until 
4  fluidounces  of  filtered  liquid  have  passed.  Evaporate  this  to  the  con- 
sistence of  a  soft  extract,  and  mix  it  thoroughly  with  the  lard. 

69 
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Uuguentum  Vcratrina;^  U.  S.  P.     (  Vcratrine  Ointment.) 

{Ungucntam  Vcratria:,  Pharm.,  1870.) 

Venitrine,  four  parts 4 

Alcohol,  six  j)!irts .         .         .       G 

lJonzoiiiatei.1  lard,  ninety-six  parts 96 

Kill)  tlio  vcnitriiu'  with  tlio  alcohol  in  a  warm  mortar  until  dis^solved ; 
then  irrailuallv  add  tho  henzuinatod  lard,  and  mix  tlioroiighly. 

L'ngucntum  Zinci  Oxidi,  U.  S.  P.     [Ointment  of  Oxide  of  Zinc.) 

Oxide  of  zinc,  twenty  jiarts 20 

Benzoinatcd  lard,  eighty  parts 80 

To  make  one  hundred  parts 100 

Rnl)  tiie  oxide  of  zinc  with  20  parts  of  benzoinatcd  lard,  previously 
nieltctl,  until  the  mixture  is  ju'rlectly  smooth;  then  add  the  remainder 
of  tlie  l)enzoinatcd  lard,  and  mix  thoroughly. 

It  is  to  i)e  regretted  that  the  revisional  committee  did  not  recommend 
the  use  of  benzoinatcd  lard  in  the  preparation  of  the  ointments  of  red 
and  vcllow  oxides  of  mercury ;  the  experience  of  the  late  Prof.  Procter 
demonstrated  that  lard  so  prepared  did  not  reduce  the  mercuric  oxide 
even  after  a  lapse  of  15  years. 

Selections  from  Unofficinal  Cerates  and  Ointments. 
Cold  Cream.     (Dr.  L.  Turnbull's  Recipe.) 

Take  of  White  wax 5J. 

Oil  of  almonds t'oiv. 

Rose-water f^ij. 

Borax    .         .         .         .         .         .         .         .         .         .  oss. 

Oil  of  roses vc\\. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  ^  gentle 
heat ;  then  dissolve  the  borax  in  the  rose-water  and  add  the  solution  to  the 
heated  oil,  stirring  constantly  till  cool ;  then  add  the  oil  of  roses,  stirring. 
It  is  well  to  warm  the  rose-water  a  little,  or  to  add  it  to  the  ointment 
before  it  is  nmch  cooled,  thus  preventing  any  granulation  of  the  Avax ; 
to  secure  the  advantage  of  the  borax  the  (piantity  of  rose-water  ought  to 
be  increased  to  at  least  fov,  and  that  slightly  warmed,  as  borax  recpiires 
12  parts  of  water  for  solution. 

Thus  prepared,  cold  cream  is  a  beautiful  snow-white,  smooth,  bland 
ointment,  aixmt  the  consistence  of  good  lard,  and  an  admirable  substitute 
for  that  cxcipient.  It  is  too  soft  for  a  convenient  lip  salve,  and  the 
following  is  preferred  : — 

Hose  Lip  Salve. 

Take  of  Oil  of  almonds .     ^iij. 

Alkanet        .   •■ 3ij. 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

White  wax ,^is8. 

Spermaceti 38S. 


i. 
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Melt  with  the  colored  oil,  and  stir  it  until  it  begins  to  thicken ;  then 
add- 
on of  rose  geranium gtt,  xxiv. 

This  may  be  put  into  small  metallic  boxes  for  the  waistcoat  pocket. 

Elemi  Ointment. 

Take  of  Elemi  (resin) 3ij. 

Simple  cerate gij. 

Resin  cerate ,^ss. 

Peruvian  balsam ^ss. 

Fuse  together  and  mix  thoroug-hlv. 

It  Avas  much  prescribed  by  Prof,  Pancoast,  of  the  Jefferson  Medical 
College,  as  an  elegant  substitute  for  resin  cerate. 

The  London  Pharmacopoeia  contains  another  formula,  which  nearly 
agrees  with  the  following,  of  the  Prussian  Pharmacopoeia : 

Take  of  Elemi, 

Turpentine, 

Suet, 

Lard,  each,  equal  parts. 

Fuse,  strain,  and  mix. 

Glycerin  Ointment.     (J.  H.  Eckey.) 

Take  of  Spermaceti ^ss. 

White  wax 3j. 

Oil  of  almonds f|ij. 

Glycerin f3j. 

Melt  the  wax  and  spermaceti  with  the  oil  of  almonds  at  a  moderate 
heat ;  put  these  into  a  wedgewood  mortar,  add  the  glycerin,  and  triturate 
until  cold. 

Glycerin  can  only  be  incorporated  with  fats  when  they  are  softened 
to  about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for  fats.  This 
is  a  bland  and  pleasant  application,  which  if  desu'ed  may  be  ap^jropriately 
perfumed  to  render  it  more  popular. 

Compound  Cerate  of  Lead. 

Take  of  Cerat  plAmbi  subacet., 

Cerati  simp.,  each   .         .        , 5ss. 

Hydrarg.  chlor.  mit., 

Pulv.  opii,  each 3j- 

Mix.     Used  in  eruptions  of  local  character.     (J.  Parrish,  Sr.) 

Improved  Tobacco  Ointment. 

Tobacco  leaves gv. 

Vinegar Oij. 

Digest  and  evaporate  to  Oss,  strain  and  express  the  liquid,  then  evap- 
orate to  f^iij,  with  this  soften  1  oz.  of  extract  of  belladonna,  which  is 
to  be  incorporated  with  6|  troyounces  of  resin  cerate,  in  which  .5viss  of 
camphor  have  been  thoroughly  mixed  to  a  smooth  ointment. 
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TIlis  is  :i  vciv  suju'rior  stimulating  and  an(KlyiU'  aj>j)li(".ition.     (W.  J. 

AUinson.) 

Garlic  Ointment. 

Fresh  garlic 2  or  3  cloves. 

Lard 1  ounce. 

I)i»r<'st  at  a  niodorato  heat  for  half  an  hour,  and  strain.  It  is  a  very 
u:«kk1  ait})lieatiou  to  the  chest  in  eroup. 

Tetter  Ointmait  prescrJjed  hij  the  late  Dr.  S.  G.  Morton. 

Take  of  Calomel, 

Alum  (dried),  in  powder, 
Carbonate  of  lead, 

Oil  of  turpentine,  each oij. 

Simple  ointment §is8. 

Triturate  the  powdei-s  together  till  they  are  impalj)able  and  thoroughly 
mi.viHl,  then  incorporate  them  with  the  oil  and  cerate. 

This  is  one  of  the  very  best  oiutnients  of  its  class,  as  proved  by  trials 
during  a  .series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
castile  soap  in  tlie  morning,  wipe  dry,  and  dast  with  pure  starch. 

Tetter  Ointment  prescribed  by  Dr.  Physic, 

Take  of  Hydrarg.  ammoniat 9j, 

Hydrarg.  chlor.  eorros. gr.  x. 

Alcoholis f.oj. 

Plumbi  acetatis 3ss. 

Adipis Sj. 

Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white  pre- 
cii)itiite  and  sugar  of  lead,  and  make  an  ointment,  to  be  applied  twice 
daily. 

A  Salve  resembling  "  Becker  s  Eye  Balsam.''^  ■ 

Take  of  Calamine, 

Tutty,  of  each 3iss. 

Ked  oxide  of  mercury  .         . 3vj. 

Camphor,  in  powder 3j. 

Almond  oil 3j. 

White  wax     .         .         .         .         .         ,       •.         .         .  51SS. 

Fre."jh  butter Sviij. 

Rc<liice  the  mineral  substances  to  a  very  fine  ])owder,  and  incorporate 
with  the  oil  in  which  the;  cam})hor  has  been  di.^stJved  with  the  wax  and 
butter  previously  melted  together.  The  butter  must  be  deprived  of 
sidt,  if  present,  by  washing  with  warm  water. 

The  reputiition  of  Becker's  Eye  Balsam  is  widely  extended. 

Compound  Iron  Ointment. 

Take  of  Common  iron  rust .^iijss. 

I'owilered  red  oxide  of  mercury         .        .        .        •     Kj.  SJ- 

^[ake  into  an  impalpable  powder,  and  add  to — 

Washed  lard ^ij. 
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For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiva), 
particularly  of  a  scrofulous  character,  eruptions  on  the  face  and  body  of 
young  children,  etc. 

Unguentum  Cretse.     (AVestminster  Hospital.*) 

Take  of  Prepared  chalk 3ij. 

Olive  oil 3iss. 

Lard 3iv8s. 

Mix. 

Aconitia  Ointment. 

Take  of  Aconitia grs.  xvj. 

Olive  oil 3ss. 

Rub  together,  and  then  incorporate  with 

Lard gj. 

A  good  substitute  for  this  expensive  preparation  will  be  found 
among  the  liniments.     (See  also  Ung,  Aconitia,  Br.  P.) 

Unguentum  Belladonna  Compositum.f 

R.     Extractum  belladonnae grs.  x. 

Extractum  stramonii 3ss, 

Acidi  tannici  .........  grs.  viij. 

Adipis §j. 

]Mix  thoroughly. 

Unguentum  Hydrargyri  Compositum.'f 

R.     Unguentum  hydrargyri, 
Unguentum  belladonnae. 
Unguentum  iodi,  each 3ij. 

Mix  thoroughly. 

Unguentum  Pieis  C.  Sidphure,     (Middlesex  Hospital.) 

Take  of  Sulphur  and  tar,  each 2  drachms. 

Hydrosulphide  of  ammonium   ...        .5  minims. 

Prepared  chalk 1  drachm. 

Lard,  to  make 7  drachms. 

Mix. 

Unguentum  Fen-i  Chloridi,*     (Hcemostatic  Ointment.) 

Take  of  Ferri  chloridi 3ij. 

Adipis ^. 

Mix. 

Ointment  of  Cod-Liver  Oil. 

Take  of  Fresh  cod-liver  oil,  seven  parts 7 

White  wax, 

Spermaceti,  each,  one  part 1 

*  From  Squire's  Pharm.  of  London  Hospitals. 

f  Pharm.  of  Hosi^ital  of  University  of  Pennsylvania. 
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Mi'lt  to^i'tlier,  stiiTin<!;  con.stantly  till  cool. 

This  is  used  in  oj)litlialini;i  and  oi)ai'ity  of  the  cornea,  either  alone  or 
ninihinml  with  a  litlk'  fitrine  ointment;  also  as  a  friction  or  dressing 
f(»r  scrofulous  indurations  and  sores,  in  rheuniatisni,  stiff  joints,  and 
sevenil  skin  diseases.  It  is  said  to  have  been  used  succes-^ fully  in  pru- 
ri"-o  or  bi-akl  head  when  other  remedies  have  failed. 

Ointment  of  Croton  Oil. 

Take  of  Croton  oil ttlxxx. 

L;u\l,  t^oftenod .5.). 

Mix  the  croton  oil  with  a  small  portion  of  the  lard  first,  and  adil  the 
remainder  gradually.  It  is  usal  as  a  rubefacient  in  rheumatism,  and 
when  repeated  is  likely  to  produce  a  pustular  eruption. 

llufckuuVs  Stimulating  Ointment. 

Take  of  Beef  gall Sjij- 

White  sonp   .         , 3iij. 

Altluea  ointment  ........  5j- 

Petroleum Sij- 

Mix  by  heating,  and  add,  as  it  cools, 

Powdered  camphor 3j. 

Powdered  carbonate  ammonium 3ss. 

Altluv!!  ointment  is  now  dismissed  from  nearly  every  Pharmacopooia. 
It  is  directcil  to  be  made  by  Beral  in  the  following  manner :  Flaxseed 
and  altluea,  each,  4  parts;  water,  12  pirts;  form  a  thick  mucilage; 
strain,  and  atld  lard,  G  parts;  evaporate,  and  add  resin,  2  parts;  tur- 
pentine and  yellow  wax,  each,  4  parts.  Melt  all  together,  and  stir  till 
cool. 

Pile  Ointment. 

Acetate  morphine grs.  v. 

Acid,  tannic 3ss. 

Linini.  subacetate  of  lead f.^ss. 

Simple  ointment ovij. 

Triturate  the  tannic  acid  with  the  liniment,  and  then  mix  all  to- 
gether. 

Oleata — Oleates. 

This  class  of  preparations  was  ]M'oj)osed  and  intrcnhiced  in  1872  by 
Marshall  :ls  a  more  cleanly  method  of  pre[)aring  ointmt'uts,  and  form- 
ing substitutes  for  them,  having  the  advantage  of  being  more  rapidly 
al)sori)ed  than  the  corresponding  ointments. 

In  a  paper  l)y  Dr.  L.  \\\)lff,  pul)lished  in  the  Amer.  Jour.  PJiann., 
vol.  li.,  p.  8,  a  process  for  ])rej)aring  oleic  acid  is  given  by  sai)onifying 
oil  of  sweet  almonds  with  litliartre,  dissolvintr  the  oleate  of  lead  in 
ben/ine,  and  decomposing  this  solution  with  diluted  hytlrochlorie  acid  (1 
t4)  9),  which  i)recipitates  the  chloride  of  lead.  The  benzine  solution  of 
olei(;  acid  shoidd  be  filtered,  the  benzine  evaixmited,  and  the  oleic  acid 
i.-^  then  suitable  for  any  jtliarmaeeutie  uses. 

The  oleate  of  incrcKri/  is  directed  to  be  j)rej»ared  by  heating  the  oleic 
acid  to  ueai'  100°  F.,  gradually  adding  the  mercuric  oxide  in  proportion 
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of  10  parts  of  the  oxide  to  90  of  the  acid,  and  stirring  constantly  until 
dissolved. 

Oleate  of  morphine  may  be  made  by  dissolving  the  morphine  in  the 
acid  in  the  proportion  of  4  per  cent. ;  it  is  frequently  used  in  combina- 
tion with  oleate  of  mercury. 

Oleate  of  zinc  may  be  prepared  by  treating  oxide  of  zinc,  5j  ;  oleio 
acid,  5j.  Heat  the  acid  to  105°  F.,  add  the  oxide,  and  stir  constantly 
until  combination  is  effected.  For  ointment  of  oleate  of  zinc  add  1 
ounce  of  cosmoline. 

Oleate  of  bismuth  and  oleate  of  iron  may  be  prepared  in  similar 
manner. 

Oleate  of  veratrine  is  directed  to  be  made  by  adding  2  parts  of 
veratrine  to  98  j)arts  of  oleic  acid,  heated  over  a  water-bath  until  dis- 
solved. 

Oleate  of  aconitine  is  frequently  prepared  of  the  same  strength. 

It  should  be  borne  in  mind  that  the  oleates  are  not  definite  chemical 
compounds  of  the  bases  with  the  acid,  but  only  solutions  of  the  oxides 
in  a  large  excess  of  the  acid  present. 

The  true  oleates  may  be  prepared  by  Dr.  Wolff's  process,  which  con- 
sists of  dissolving  castile  soap  in  8  parts  of  water,  which  solution  is  allowed 
to  cool  and  stand  for  24  hours,  when  the  sodium  palmitate  will  be  largely 
deposited ;  the  supernatant  liquid,  containing  mostly  sodium  oleate,  is 
drawn  off  and  decomposed  with  a  concentrated  solution  of  the  metallic 
salt,  which,  if  obtainable,  should  contain  no  free  acid.  A  heavy  deposit 
of  oleo-palmitate  formed  is  strained  off,  pressed  out  in  a  strainer,  and 
the  adherent  water  is  evaporated  in  a  water-bath ;  after  this  it  is  dis- 
solved in  about  6  to  8  times  its  weight  of  petroleum  benzine,  which 
solution,  containing  the  oleate,  is  decanted  from  the  insoluble  palmitate ; 
this  should  be  then  filtered,  and  the  benzine  evaporated. 

PLASTERS,  PLASMATA,  AND  CATAPLASMS. 
Emplastra.     (Plasters.) 

These  are  external  applications  of  a  consistence  thicker  than  cerates, 
and  of  such  tenacity  and  adhesiveness  at  the  temperature  of  the  body 
that  when  warmed  and  applied  they  will  adhere  firmly.  They  are  used 
for  two  principal  objects :  1st,  to  furnish  mechanical  support  and  to 
protect  the  part  from  the  air;  and,  2d,  to  convey  medicinal  effects, 
especially  of  a  stimulant  and  discutient  character. 

In  the  chapter  on  Fixed  Oils,  the  subject  of  the  preparation  and 
properties  of  lead  plaster,  oleo-margarate  of  lead,  is  fully  presented. 
This  preparation  is  the  basis  of  most  plasters,  though  many  are  made 
from  resinous  substances,  which  are  treated  of  under  the  ai)propriate 
head. 

In  accordance  with  the  general  plan  of  this  work,  a  syllabus  is  pre- 
sented embracing  the  composition  of  the  officinal  plasters,  and  remarks 
upon  them,  and  the  working  formulas  from  the  Pharmacopeia  are  ap- 
pended with  selections  from  unofficinal  formuhis.  Some  practical  direc- 
tions for  theu-  preparation  and  the  mode  of  spreading  them  follow. 
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Syllabus  of  Officinal  Plasters. 

Kni|ilii^triini  aiumoniuci.    Aininoniuc,  100  parts,  diluted  acetic  acid,  140  parts.    Stimu- 

lalinu'  n-solvent. 
Kiiipla^inim  aiiiiiioniaci  cum  hydrarpyro.     Ammoniac,  720  parts,  mercury,  180  parts, 

olive  oil,  s  parts,  suljiliur,  1  part,  diluted  acetic  acid,  1000  parts,  lead  plaster,  suffi- 
cient.    Discuiienl  resolvent. 
EmpliLstrum  arnicse.     Extract  of  arnica,  50  parts,  resin  pla.ster,  100  parts.     Antxlyne 

siiinnlant  in  liruises. 
Eniplasinini  a.-al<ititla.    AsafiPtida,  35  parts,  lead  plaster,  35  parts,  galbanum,  15  part.s, 

vi'iiow  wax,  1")  parts,  alcohol,  I'H)  parts.     iStinmlant  anlispasmcKlic. 
Emjilastrum   belladoiniu'.      Alcohol    extract    from    lUO  })arts  of  root  added  to  resin 

piaster  to  make  100  parts.     Anodyne. 
Emplastrnm  cajwici.     Uleoresin,  capsicum,  resin  pla.ster,  each,  suflicicnt.     Stimulant 

rultcfacicnt. 
Em|ilastruni  fcrri.     Oxide  of  iron.  10  parts,  Canada  turi)eiitine,  10  parts,  Burgundy 

pitch,  Hi  parts,  leatl  plaster,  70  parts.     Strengihenini;  niichanical  .support. 
Emplastrnm   c;all)ani.      lialhanum,   16  parts,  turpentine,  2  parts,  Burgundy  pitch,  6 

parts,  lead  plaster,  76  parts.     Stimulating  anti-spasmodic. 
Eni|)lastrum  hydrargyri.     Mercury,  30  parts,  olive  oil,  10  parts,  resin,  10  parts,  lead 

pla.ster,  oO  parts.     Discutient  alterative. 
Emi(la>trum   ichtliyocolla.      Isinghiss,  10   parts,  alcohol,  40   parts,  glycerin,   1    part, 

water,  tincture  i)en/.oin,  each,  sufficient.     Mechanical  support. 
Emplastrnm  opii.     Extract  of  opium,  6  parts,  Bui'gundy  pitch,  18  parts,  lead  plaster, 

70  parts,  water,  8  parts.     Anodyne. 
Emplastrnm   picis   Burgundicie.      Burgundy  pitch,  90  parts,  yellow  wax,   10  parts. 

Strengthening  rubefacient. 
Emphistrum    jucis    Canadensis.      Canada    pitch,   90    parts,   yellow   wax,    10    part.s. 

.Strengthening  rubefacient. 
Emplastrnm  picis  cum  cantharide.     Burgundy  pitch,  92  parts,  cerate  of  cantharides, 

s  parts.     Kul)efacient  warming  pla.ster. 
Emplastrnm  pliunbi.     Oxide  of  lead,  powdered,  32  parts,  olive  oil,  60  parts,  water, 

sutlicient.     Mechanical  support,  sedative. 
Emplastrnm  resinse.     Kesin,  powdered,  14  parts,  lead  plaster,  80  parts,  yellow  wax, 

6  parts.     Adhesive  plaster. 
Emplastrnm  saponis.     Soap,  in  coarse  powder,  10  parts,  lead  plaster,  90  parts,  water, 

sutlicient.     Mild  dressing. 

AVoRKTNG  Formulas  for  Officinal  Plasters. 

Einplastrum  Ammoniaci,  U.  S.  P.     [Ammoniac  Plaster.) 

Animoiiiac,  one  hundred  parts 100 

Diluted  acetic  acid,  one  hundred  and  forty  parts        .         .         .     140 

Di<;est  the  ammoniac  in  the  dihited  acetic  acid  in  a  suitable  vessel, 
avni(lin<r  contact  witli  metals,  until  it  is  entirely  emulsionizcd  ;  then 
strain,  and  evaporate  the  .•^trained  liquid  by  means  of  a  Avater-batli,  .-^tir- 
rin;;  constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  ou 
ciHtlintr. 

JEmpIa^trum  Ammoniaci  cum  Ihjdrar^jyro,  U.  S.  P.     {Ammoniac 

Plaster  with  Mercury.) 

Ammoniac,  seven  hundred  and  twentv  parts      ....     720 

Mercury,  one  Inindred  and  eighty  parts 180 

Olive  oil,  eight  j)arts     ..." 8 

Suhliined  sulj)hnr,  one  part 1 

Diluted  acetic  acid,  one  thou.sand  parts 1000 

Lead  plaster,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Digest  the  ammoniac  in  the  diluted  acetic  acid  in  a  suitable  veasel, 
avoiding  contact  with  metals,  until  it  is  entirely  emulsionized  ;  then 
strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath,  stir- 
ring constiuitly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling.  Heat  the  olive  oil,  and  gradually  add  the  sulphur,  stirring 
constantly  until  they  unite ;  then  add  the  mercury,  and  triturate  until 
the  globules  of  the  metal  cease  to  be  visible.  Next  add,  gradually,  the 
ammoniac  while  yet  hot;  and  finally,  having  added  enough  lead  plaster, 
previously  melted  by  means  of  a  water-bath,  to  make  the  mixture  weigh 
1000  parts,  mix  the  whole  thoroughly. 


Emplastrum  Arnicse,  U.  S.  P.     [Arnica  Plaster.) 

Extract  of  arnica  root,  fifty  parts 50 

Eesin  plaster,  one  hundred  parts         ......     100 

Add  the  extract  to  the  plaster,  previously  melted  by  means  of  a  water- 
bath,  and  mix  them  thoroughly. 


Emplastrum  Asafoetida,  U.  S.  P.     [Asafoetida  Plaster?) 

Asafoetida,  thirty-five  parts 35 

Lead  plaster,  thirty-five  parts 35 

Galbanum,  fifteen  parts 15 

Yellow  wax,  fifteen  parts 15 

Alcohol,  one  hundred  and  twenty  parts 120 

Digest  the  asafoetida  and  galbanum  with  the  alcohol  on  a  water-bath, 
separate  the  liquid  portion,  while  hot,  from  the  coarser  impurities  by 
straining,  and  evaporate  it  to  the  consistence  of  honey ;  then  add  the 
lead  plaster  and  the  wax,  previously  melted  together,  stir  the  mixture 
well,  and  evaporate  to  the  projjer  consistence. 


Emplastrum  Belladonnse,  U.  S.  P.     [Belladonna  Plaster?) 

Belladonna  root,  in  No.  60  powder,  one  hundred  parts      .        .     100 

Alcohol, 

Resin  plaster,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  belladonna  root  is  exhausted.  Reserve 
the  first  ninety  parts  of  the  percolate  ;  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.\  to  10  parts,  mix  this  with  the 
reserved  portion,  and  evaporate,  at  or  beloAV  the  above-mentioned  temper- 
ature, to  a  soft,  uniform  extract.  Add  to  this  enough  resin  plaster,  pre- 
viously melted,  to  make  the  whole  weigh  100  parts,  and  mix  thoroughly. 
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Emplastrvin  Capsici,  U.  S.  P.     [Capsicum  Plaster.) 

Resin  phisttT, 

Oleure.sin  of  cai)sicuin,  tMch  ....     A  suflu-ient  quantity. 

Melt  llu-  rosin  plaster  at  a  ircntlo  heat,  spread  a  tliiii  and  even  layer 
of  it  upon  nuislin,  ami  allow  it  to  cool.  Then,  liavin<^  cut  oil"  a  j)iece 
of  the  rnpiired  size,  ap])ly  a  tliin  eoatinj^  of  oleoresin  of  eapsicum  by 
means  of  a  l>rusli,  leaving  a  narrow  blank  margin  alon<:;  the  edges. 

A  sjiaee  ol"  4  inches  or  10  eentinieters  S(|ua re,  should  contain  4  grains, 
or  2')  wntigraninies  of  oleoresin  of  capsicum. 

Emplastram  Ftm,  U.  S.  P.     {Lwi  Plaster.)     {Strengthening  Plaster.) 

livdratcil  oxide  of  iron,  dried  at  a  temperature  not  exceeding 

HP  C.  (17(j' F.),  ten  parts 10 

Canada  turpentine,  ten  jiarts 10 

Bur«;undy  pitch,  ten  parts 10 

Lead  plaster,  seventy  parts 70 

To  make  one  hundred  parts ICH) 

^Felt  the  lead  j^laster,  Canada  turpentine,  and  Burgundy  pitch  by 
means  of  a  Avater-bath  ;  then  add  the  oxide  of  iron,  and  stir  constantly 
until  the  mixture  thickens  on  cooling. 

Emplastrum  Galbani.,  U.  S.  P.     [Galbanum  Plaster.) 

Oallianum,  sixteen  parts 16 

Tuii)entine,  two  parts 2 

Bnrirundy  pitch,  six  parts 6 

Lead  plaster,  seventy-six  parts 76 

To  make  one  hundred  parts 100 

To  the  galbaiuini  and  turpentine,  previously  melted  together  and 
strained,  add,  first,  the  Jiurgundy  ])itch,  then  the  lead  planter,  melted 
over  a  gentle  lire,  and  mix  the  mIioIo  thoroughly. 

Eiapladram  Hgdrargyri,  U.  S.  P.     [llcrcurial  Plaster.) 

]\rer(niry,  thirty  parts 30 

Ohve  oil,  ten  parts 10 

Kesin,  ten  i)arts 10 

Lead  plaster,  tifty  parts 50 

To  make  one  hundred  parts 100 

Melt  the  olive  oil  and  resin  together,  and,  ■when  the  mixture  has 
iH'come  cool,  rub  the  mercury  with  it  until  glolmles  of  the  metal  cea.se 
to  be  visible.  Then  graduMlly  add  the  lead  j)laster,  previously  melted, 
and  mix  the  whole  thoroughly. 

Eniphistrum   IchtJajocoUce,  U.  S.  P.     {Isinglass   Plaster.)     {Court 

Plaster.) 

Isinplnss,  ten  parts 10 

Alcohol,  forty  parts 40 

fJlyrerin,  one  part 1 

Tincture  of  benzoin,  each    .        .        .        .A  sufficient  quantity. 
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Dissolve  the  isinglass  in  a  sufficient  quantity  of  hot  water  to  make 
the  solution  weigh  120  parts.  Spread  one-half  of  this,  in  successive 
layers,  upon  taffeta  (stretched  on  a  level  surface),  by  means  of  a  brush, 
waiting  after  each  application  until  the  layer  is  dry.  ]\lix  the  second 
half  of  the  isinglass  solution  with  the  alcohol  and  glycerin,  and  ajjply 
it  in  the  same  manner.  Then  reverse  the  taffeta,  coat  it  on  the  back 
with  tincture  of  benzoin  and  allow  it  to  become  perfectly  dry. 

Cut  the  j)laster  in  pieces  of  suitable  length  and  preserve  them  in  well- 
closed  vessels. 

Substituting  gramme  (15.5  grains)  for  part,  the  above  quantities  are 
sufficient  to  cover  a  piece  of  taffeta  15  inches  or  38  centimeters  square. 

Emplastrum  Opii,  U.  S.  P.     {Opium  Plaster.) 

Extract  of  opium,  six  parts 6 

Burgundy  pitch,  eighteen  parts  .......  18 

Lead  plaster,  seventy-six  parts 76 

Water,  eiglit  parts 8 

To  make  one  hundred  parts 100 

Rub  the  extract  of  opium  with  the  water,  until  uniformly  soft,  and 
add  it  to  the  Burgundy  pitch  and  lead  plaster,  melted  together  by  means 
of  a  water-bath  ;  then  continue  the  heat  for  a  short  time,  stirring  con- 
stantly, until  the  moisture  is  evaporated. 

Emplastrum  Picis  Burc/umlicce,  U.  S.  P.     (Burgundy  Pitch  Plaster.) 

Burgundy  pitch,  ninety  parts 90 

Yellow  wax,  tea  parts 10 

To  make  one  hundred  parts 100 

Melt  them  together,  strain  the  mixture,  and  stir  constantly  until  it 
thickens  on  cooling. 

Emplastrum   Picis   Canadensis,  U.  S.  P.      (Canada   Pitch   Plaster.) 

(Ileralock  Pitch  Plaster.) 

Canada  pitch,  ninety  parts  ........       90 

Yellow  wax,  ten  parts 10 

To  make  one  hundred  parts 100 

Melt  them  together,  strain  the  mixture,  and  stir  constantly  until  it 
thickens  on  cooling. 

Emplastrum  Picis  cum   Cantharide,  U.  S.  P.      (Pitch  Plaster  with 
Cantharides.)     (  Warming  Plaster.) 

Burgundy  pitch,  ninety-two  parts 92 

Cerate  of  cantharides,  eight  parts 8 

To  make  one  hundred  parts 100 
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Ilcat  the  I'orate  jis  noiu-ly  as  possible  to  100°  C.  (212°  F.)  on  a  watcr- 
hatli,  and,  lKivin<:^  coiitiiiiK-d  the  heat  for  15  niiiiutcs,  strain  it  thron<j:h 
a  close  strainer  which  will  retain  the  eantharides.  To  tiie  strainetl 
li(jni»l  add  the  pitch,  melt  them  together  l>y  nieansot'a  water-hath,  and, 
liaving  removal  the  heat,  stir  the  mixture  constantly  until  it  thickens 
on  cooling. 

Einphi^truiii  riuiiihi^  U.  S.  V.     {Lead  Flastcr.)    {Diachylon  Plaster.) 

Oxiilo  of  lead,  in  very  fine  powder,  thirty-two  parts      .         .         .32 

Ohve  oil,  sixty  part.s .     CO 

Water A  sutlicient  quantity, 

Knh  the  oxide  of  lead  with  about  J  of  the  olive  oil,  and  add  the 
mixture  to  the  remainder  of  the  oil,  contained  in  a  suitable  vessel  of  a 
<'apacitv  e«pial  to  3  times  the  bulk  of  the  ingredients.  Then  add  10 
part.s  of  boiling  water,  and  boil  the  whole  together  until  a  homogeneous 
phtster  is  formed,  adding,  from  time  to  time,  during  the  process,  a  little 
^\•ater,  as  that  first  added  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  greasinea**  or 
sticUiness,  It  siiould  i)e  entirely  soluble  in  Avarm  oil  of  turpentine 
(absence  oi"  uncombined  oxide  of  lead). 

Emplastnoii  licslnxE,  U.  S.  P.     {Resin  Plaster.)     {Adhesive  Plaster.) 

Kesin,  in  fine  powder,  fourteen  parts 14 

Lead  plaster,  eighty  parts •      .         .         .80 

Yellow  wax,  six  partes G 


To  make  one  hundred  parts 1(X) 

To  the  lead  plaster  and  wax,  melted  together  over  a  gentle  fire,  add 
the  resin,  and  mix  them. 

Einplastrum  Sajjonis,  U.  S.  P.     {Soaj)  Plaster.) 

Soap,  dried  and  in  coarse  powder,  ten  parts 10 

Loa<l  plaster,  ninety  parts dO 

Water A  sufficient  quantity. 

Kub  the  soap  with  water  until  brought  to  a  semi-li(piid  state ;  then 
mix  it  with  the  lead  ])la.ster,  previously  melted,  and  evaporate  to  the 
pn  tpei"  c(  )nsistence. 

REMARKS   ON   TIIE   PLASTERS. 

M  hen  lea<l  |)laster  is  a.s,sociated  with  .soap  it  is  rendered  le.ss  adhesive 
and  irritating  in  its  character,  and  furnishes  a  sedative  emollient  prep- 
aration ;  it  sjionld  not  be  confounde<l,  as  it  often  is,  Avith  soap  cerate. 

l>y  mixing  resin  with  lead  plaster,  a  more  adhesive  ])laster  is  ob- 
tained, but  the  ."^tinudating  eflect  of  the  resin  .smietimes  is  irritant  to 
the  skin  of  those  sasceptible  to  such  apj>lications;  spread  on  muslin  it 
forms  the  well-known  adhesive  plaster  cloth. 
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Plasters  should  be  kept  in  tin-cans,  standing  on  their  ends,  in  a  cool 
place,  and  if  they  seem  disposed  to  crack  should  Ije  carefully  unrolled 
and  warmed  before  a  gentle  fire,  permitting  it  to  cool  before  rolling  it 
up.  The  skilful  preparation  of  the  plasters  in  which  the  medicinal 
extracts  enter,  is  accomplished  mainly  by  bringing  the  plasters  into  a 
semi-li(|uid  state,  and  stirring  them  into  the  j^lasters  while  fused  ;  if 
care  is  taken  most  excellent  results  can  be  thus  obtained. 

In  mercurial  plaster  the  olive  oil  and  resin  are  fused  together,  and 
this  furnishes  a  viscid,  tenacious  mass,  in  which  the  mercury  can  be 
extinguished  very  rapidly,  Avhile  in  ammoniac  plaster  with  mercuiy  the 
same  result  is  attained  by  using  "  balsam  of  sulpliur,"  a  substance 
formed  by  heating  olive  oil  and  sulphur  together,  A\hich  possesses  in  a 
most  remarkable  degree  the  power  of  extinguishing  the  mercury;  the 
very  offensive  smell  renders  its  employment  very  objectionable  in  any 
considerable  quantity.  The  gum-resins,  which  are  sparingly  soluV)le, 
require  to  be  often  digested  with  alcohol,  as  is  the  case  of  asatVetida  and 
galbanura,  or  with  diluted  acetic  acid  in  the  case  of  ammoniac  plaster. 

The  manufacture  of  plasters  by  large  establishments  has  changed  the 
trade  in  pla.sters  almost  entirely  within  the  last  few  years.  The  incor- 
poration of  india-rubber  with  various  medicinal  and  resinous  matters 
renders  the  plasters  very  flexible,  and  the  process  of  perforating  them 
with  holes  about  yg  of  an  inch  in  diameter,  termed  "  porousing,"  per- 
mits the  escape  of  perspiration,  are  improvements  of  no  questionable 
character. 

The  omission  of  aconite  and  antimony  plaster  remove  two  which 
have  been  used  effectively,  the  latter  for  a  ver\^  long  time.  In  prepar- 
ing antimonial  plaster  the  tartar  emetic  should  be  reduced  to  an  im- 
palpable powder,  which  is  best  effected  by  throA\aug  a  hot  aqueous 
solution  of  it  into  a  quantity  of  strong  alcohol ;  by  this  means  it  falls, 
in  consequence  of  its  insolubility,  in  that  menstruum ;  after  it  has  been 
deposited  it  should  be  filtered  out  and  carefully  dried. 


Unofficixal  Plasters. 

Emplastnim  Aconiti. 

Take  of  Aconite  root,  in  fine  powder    ...        16  troy  ounces. 
Alcohol, 
Eesin  plaster,  each    ....     A  sufficient  quantity. 

Moisten  the  aconite  root  with  6  fluidounces  of  alcohol,  and  pack  in  a 
conical  percolator.  Cover  the  surface  with  a  disk  of  paper,  and  jiour 
upon  it  10  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice  with  a  cork  and  set  it  aside 
for  4  days.  Then  remove  the  cork,  and  gradually  pour  on  alcohol  until 
2  pints  of  tincture  have  been  obtained,  or  the  aconite  root  is  exhausted. 
Distil  off  1^  pints  of  alcohol  by  means  of  a  water-bath,  and  evaporate 
the  residue  to  the  consistence  of  a  soft  uniform  extract.  Add  to  this 
sufficient  resin  plaster,  previously  melted,  to  make  the  mixture  weigh 
16  troy  ounces,  and  then  mix  thoroughly. 
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J'Jinpl(ii<(nt m  A  ntimon ii. 

Take  of  Tartrate  of  antimony  and  potassium,  in  very 

lino  powilor 1  troyounce. 

Burgundy  pitch 4  troyounces. 

Melt  tlio  pitcli  l»y  means  of  a  \vatei--l)atli,  and  strain;  thcH  add 
the  ]K>\vder,  and  stir  them  well  to<;ether  until  the  mixture  thiekens  on 
(iMiliiii:;. 

Tartar  emetie,  it"  preei})itated  by  pouring;  its  solution  into  alcohol,  95 
per  cent.,  is  reduced  to  a  very  fine  powder,  which  when  drietl  is  iu  the 
best  condition  for  making  ointment  or  plaster. 

Logan's  Master. 

Take  uf  Litharge, 

Carbonate  of  lead,  of  each 1  lt>.  com. 

Castile  soap 12  oz.  com. 

Fresh  butter 4  oz. 

Ohve  oil 2.1  [)ints. 

Powdered  gum  mastich 2  drachms. 

Mix  the  soap,  oil,  and  butter  too^ether ;  then  add  the  oxide  of  lead, 
and  Ixtil  it  irentlv  over  a  slow  tire  for  an  hour  and  a  half,  or  until  it  has 
a  pale-brown  color,  stirring  constantly;  the  heat  may  then  be  increased, 
and  the  boiling  continued,  till  a  ])ortion  of  the  melted  plaster  being 
drojiped  on  a  smooth  board  is  found  not  to  adhere;  then  remove  it  from 
the  lire,  and  add  the  powdered  gum  mastich. 

Emjolastnim  Universalis. 

A  plaster  is  officinal  in  several  of  the  European  Pharmacopoeia fi  under 
ditlerent  names,  which  appears  to  be  identical  with  Key.ser's  Universal 
plaster,  sold  extensively  in  this  country  as  a  nostrum. 

The  following  is  the  formula  of  the  Prussian  Pharmacopoeia;  the 
jM'oportions  are  by  weight: — 

Take  of  Red  lead,  in  very  Ihie  powder .?vii.j- 

Olive  oil Sx\)- 

i)(iil  them  in  a  jiroper  vessel,  with  constant  agitation,  until  the  whole 
has  assumed  a  blackish-brown  color;  then  add — 

Yellow  wax ^iv. 

And  after  this  has  been  melted  and  well  mixed — 

Camphor 3ij. 

Previously  dissolve  in  a  little  olive  oil. 

Now  |iour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be  cut 
into  .s(piare  cakes  when  cold. 

Deicees'  Breast  Plaster.     (A  modified  Formula.) 

Take  of  Lead  plaster 5iij. 

Amnioiiiac  jilaster 539. 

Logan's  i)laster  5i8S. 

Spermaceti, 

Camphor,  of  each .  3'j- 
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ISIelt  tlie  plasters ;  then  add  the  spermaceti  and  camphor,  and  remove 
from  the  iire. 

Pancoast's  Sedative  Plaster. 

Take  of  Extract  of  belladonna, 
Mercurial  plaster, 
Lead  plaster Equal  parts. 

Mix  by  fusion  and  trituration. 

Plaster  for  Mammary  Abscess.     (Dr.  Ellwood  Wilson.) 

Take  of  Belladonna  plaster 1  part. 

Logan's  plaster 2  parts. 

Melt  them  together  and  sjjread  upon  chamois  leather.     (See  page  946.) 

SPREADING   OF    PLASTERS. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton  cloth 
of  diiferent  qualities,  and  rarely  on  silk  and  paper ;  of  those  spread  upon 
skin,  the  size  is  indicated  in  prescription,  by  the  number  of  inches  in 
each  direction,  or,  when  irregular  shapes  are  ordered,  by  a  pattern 
furnished  the  pharmacist. 

The  spreading  of  plasters,  which  was  formerly  an  important  part  of 
the  business  of  the  apothecary,  has  now,  like  many  other  operations  of 
his  art,  been  monopolized  by  manufacturers,  who,  by  making  this  single 
branch  of  manufacture  a  specialty,  acquire  facility  for  the  production  of 
cheap  and  salable  varieties,  ^lach'me-f^pread  strengthening  j)laders  are 
immensely  popular  outside  the  profession  for  a  great  variety  of  ailments, 
and  they  are  undoubtedly  better  adapted  to  meet  the  public  demand  for 
cough  remedies,  and  "  pain  eradicators,"  than  the  great  majority  of  the 
"  pectoral  syrups,"  "  hot  drops,"  and  anodynes,  so  extensively  vended. 
Recently,  the  manufacturers  have  prepared  specific  kinds  of  plasters,  and 
sold  them  under  appropriate  names  as  Burgundy  pitch,  hemlock,  and 
warming  plasters,  so  as  to  put  them  within  the  range  of  physicians' 
prescriptions.  Some  of  them  should  make  the  series  of  officinal  plasters 
in  appropriate  sizes  and  compounded  of  the  best  ingredients  and  strictly 
according  to  the  P/iarmacoj:(ce/«  ;  there  would  certainly  be  a  demand 
for  them,  as  apothecaries  seldom  covet  the  labor  of  jireparing  them 
extemporaneously. 

In  Prof.  Procter's  edition  of  Mohr  and  Redwood's  Pharmacy,  a 
machine  for  spreading  the  ordinary  strengthening  plasters  is  figured ; 
it  consists  of  a  block  of  hard  wood,  about  12  inches  long,  8  inches  wide, 
and  '3h  inches  high ;  the  upper  surface  is  curved  from  end  to  end,  a 
tinned,  iron,  or  steel  frame  cut  out  of  the  size  and  shape  of  the  plaster 
to  be  spread  is  secured  to  the  block  by  a  hinge-joint,  and  when  the  end 
is  brought  down  and  fastened  by  hasps,  it  presses  evenly  and  with  force 
over  the  convex  surface ;  a  frame  accompanies  it  for  marking  out  the 
pattern  on  the  leather,  which  is  to  be  cut  previously  to  being  put  on  the 
machine. 

Another  part  of  the  apparatus  is  a  bar  of  cast-steel  an  inch  square. 
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iH'HW-tlv  sniootli,  the  cmuIs  drawn  out  and  mounted  with  wooden  liandlos; 
this  is  to  Im'  wanned  o-ently  l)y  an  alcohol  lainj>  or  hy  immersion  in  liot 
water  nrevinnslv  to  l)eint;'  used  to  smooth  the  surl'aee  ot"  the  plaster  for 
whieli  it  is  desijrned.  Tlie  material,  l)ein<j^  melted  in  a  copper  skillet,  is 
poiu-ed  (»n  the  sUin,  j)roperly  seciu'ed  on  the  curved  surface  by  the  steel 
irame,  and  smoothed  l»y  the  warmed  smoothini;  ir(»n  till  of  uniform 
thickness,  iheexivss  of  ])laster  bein<i;  j)ushed  on  to  the  frameand  afterwards 
remove<l ;  the  i)l:uster  is  then  removed  and  laid  away  to  harden.  Skill 
in  the  use  of  this  apparatus  can  only  be  actpiired  by  expcrieuce;  but 
the  most  obvious  precautions  ii;  this,  as  in  the  case  of  extemporaneous 
plasters,  depend  on  the  proper  re^^ulation  of  the  tem|)erature,  both  of  the 
jnelled  pla.-ter  when  ])oured  on,  and  of  the  snioothin«^  iron  applied;  if 
too  iiot,  the  skin  will  i)e  penetrated,  and  the  plaster  will  show  on  the 
unspread  side,  besides  in  most  instances  being  deteriorated ;  if  not  hot 
enouirh,  the  ])laster  will  be  laid  on  too  thickly,  and  with  an  unpolished 
surface. 

Plasters  to  be  spread  extemporaneoasly,  of  v^arious  sizes  and  patterns, 
may  be  melted  in  a  snudl  metallic  veasel  over  a  gas  or  spirit  lamp,  and 
])oiuv(l  directly  u|)on  the  skin,  pro])erly  secured  upon  a  flat  surface,  with 
several  thicknesses  of  paper  under  it,  then  smoothed  with  a  small  plaster 
iron,  moderately  heated,  or  a  large  spatula,  which  skilfully  managed 
answers  ecpially  well ;  or  the  plaster  may  be,  as  is  perhaps  more  com- 
mon, fused  by  the  heat  of  the  ])laster  iron  upon  a  piece  of  stout  paper, 
transferred  from  this  to  the  skin,  and  then  smoothed  by  the  gradually 
cooling  iron. 

Figs.  232  and  233  show  plaster  irons  of  the  kinds  adapted  to  different 
sizes  and  kinds  of  plastei's,  the  larger  sizes  being  suitable  to  spread  a 


large  jilaster  of  slowly  fusible  material.  When  the  heat  necessary  to 
melt  the  ])laster  is  derived  from  the  iron,  it  should  be  first  warmed  to 
such  temperature  that,  while  it  will  occasion  the  plaster  to  flow,  it  will 

not  scorch  it.     The  iron  should  also  retain 
Fig.  233.  sufficient  heat,  till  the  operati(»n  is  com- 

plete, to  imjwrt  a  smooth  surface  to  the 
stiffened  pla.ster.  The  small  iron  will  do 
w'ell  to  spread  a  warming  })laster,  bella- 
donna ]>laster,  or  the  similar  easily  fusible 
kinds. 

The  pattern  of  the  plaster  is  usually 
cut  out  of  a  piece  of  smooth,  stiff  hard- 
ware pajH-r,  which  is  then  pasted  on  to  the  skin  with  a  good  deal  of 
flour  or  tragacanth  paste,  so  that  it  shall  not  dry  and  adhere  too 
firmly  to  the  skin  before  its  removal  is  allowable.  When  the  plaster  is 
properly  smoothed  over  the  leather,  the  paper  pattern  is  torn  uj),  and 
leaves  a  clean  neat  edge  of  the  prescribed  shape ;  where  the  material  is 
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brittle,  it  may  be  requisite  that  the  warm  plaster  iron  should  be  passed 
around  the  edge  while  removing  the  paj)er  ])attern.  The  margin  of 
plasters  should  be  at  least  h  an  inch  wide  where  the  material  is  very 
fusible  and  adhesive,  thus  saving  much  annoyance  to  those  requiring  to 
use  them  ;  in  a  few  instances,  however,  as  in  the  case  of  soap  plasters  to 
be  applied  to  bed  sores,  any  required  extent  of  the  skin  may  be  spread, 
and  portions  of  the  required  size  and  shape  may  be  cut  off  as  needed; 
this  plaster,  not  being  liable  to  *'  run,"  requires  no  margin. 

The  material  on  which  plasters  are  spread  may  be  varied  according  to 
their  use.  Resinous  plasters  or  warming  plasters  to  be  applied  to  the 
back  or  breast,  as  counter-irritants  and  mechanical  supports,  are  spread 
on  thick  sheepskin,  while  opium  and  belladonna  plastere,  which  are  gen- 
erally smaller  and  frequently  applied  about  the  face,  may  be  spread  on 
kid,  split  skin,  or  cotton  cloth,  and  if  they  have  precisely  the  consistence 
proper  for  this  kind  of  application,  they  are  less  cumbrous  and  disagree- 
able than  those  spread  on  kid.  I  have  found  advantage  in  spreading 
the  large  circular  plasters  to  be  applied  over  the  breast  of  the  female  on 
the  kind  of  skin  called  "  chamois,"  which  is  more  flexible  and  yielding, 
though  equally  durable  with  the  differently  dressed  "  sheepskin." 

Breast  Plaster. — The  frequent  demand  for  stimulating,  emollient,  and 
sedative  applications  to  the  mammae  of  females,  as  preventives  or 
remedies  for  mammary  abscess,  has  given  rise  to  several  combinations, 
described  on  page  943 ;  it  now  remains  to  indicate  a  suitable  pattern  for 
this  kind  of  plaster. 

The  usual  shape  prescribed  is  that  of  a  circle,  about  8  inches  in 
diameter,  with  a  hole  in  the  middle  ;  the  diameter  should  be  varied  with 
the  size  of  the  mamrase,  and  the  hole  should  in  no  ease  be  less  than  an 
inch  in  diameter,  so  as  to  allow  ample  room  for  the  nipple  to  project  and 
even  for  the  infant  to  be  nursed  if  required. 


Fig.  234. 


Fig.  235. 


Pattern  for  breast  plaster. 


Mammary  abscess  plaster. 


In  order  to  supply  these  to  physicians  in  distant  localities,  who  have 
not  facilities  for  spreading  them  or  ready  resort  to  competent  pharmacists, 
I  have  made  the  pattern  shown  in  the  drawings.     The  diameter  of  the 
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P|)iv--ul  ])last<'r  is  7  inches,  the  marsjin  1  inch,  tlic  (U'ifice  for  the  nipple 
is  i)I:i<'c<l  nearer  t<>  one  side,  in  conformity  with  the  shape  ot"  tlie  enlar^xinl 
nianuna',  and  the  fact  tluit  the  Iianhiess  is  apt  to  he  on  the  nnder,  swai;- 
trin-r  i>orti<tn.  This  hole  ha.s  the  diameter  of'  H  inch,  besides  a  very  nar- 
row maririn.  The  strip  remainimi;  luisjiread  is  designed  to  be  cut  open 
on  the  dottol  lines,  Fi«j:.  2.")0,  adaptinir  the  ])laster  to  the  cnrvitl  shaj»e 
ot'  the  breast  and  to  breasts  ot"  ditlerent  sizes.  The  ])attern  of  tinned 
iron,  Fiir.  2.'54,  isdesii;ne<l  to  be  tacked  over  the  smooth  skin  to  facilitate 
the  s|)readinu:  of  these  plasters,  which  are  of  various  materials,  the  most 
hiirhlv  esteemed  com])osition  bein<j  that  triven  on  pa<i:e  943,  as  recom- 
mended bv  Dr.  Kllwood  Wilson.  In  some  cases  the  sim]>le  Lotjan's 
plaster  is  sj)read,  for  others  tobacco  ointment,  and  for  otlK'rs  Deshler's 
sdve.  The  plasters  proper  are  best  spread  on  chamois  skin,  but  oint- 
ments and  cerates  will,  ])crhaps,  d(^  better  on  hiuhly  jjlazed  cotton  cloth, 
which,  as  i^^  is  less  elastic  and  flexible  than  the  skin,  may  require  to  be 
somewhat  nicked  to  adapt  it  to  the  convex  surface  for  which  it  is 
desiirned. 

Annular  Corn-Pla.^fers. — Under  this  name  is  prepare<l  a  very  con- 
venient application  to  corns.  Adhesive  plaster  is  sjiread  on  tliick  buck-- 
.v/-//(,  and  tlien,  with  a  ]nnich,  cut  into  small  rotmd  pla.<ters,  about  ^  inch 
in  diameter,  then  with  another  punch  a  small  hole  is  cut  in  the  middle. 
Ajiplied  over  a  sore  corn,  it  })rotects  from  the  pressure  of  the  shoe  and 
gives  great  relief, 

Whifc  felt  and  amidon  plasters,  imported  from  England,  have  the 
same  shape  and  general  character  of  these;  they  consist  of  a  gelatinous 
j)rej>aration,  similar  to  that  used  in  making  court-plaster,  spread  upon 
l)ecnliar  thick  material  of  great  softness  and  elasticity. 

P/asfcr  Cloth. — The  method  of  sjireading  plaster  on  nuislin  or  cotton 
doth,  for  s;ile  by  the  yard,  re(|uires  the  use  of  peculiar  apparatas,  which 
is  kept  with  great  secrecy  by  the  few  manufacturers  who  possess  them, 
and  I  do  not  know  of  their  being  heretofore  figured  in  works  on 
])harmacy.  This  material  is  not  so  w'ell  adapted  as  sheepskin  to  ])lasters 
which  require  to  l)e  spread  thickly,  or  which  are  very  volatile  or  easily 
deteriorated  by  exposure ;  it  has  been,  until  recently,  employed  almost 
exclusively  in  spreading  adhesive  pkister  for  the  surgeon  and  for  popular 
use. 

Since  pnx'uring  the  ajijiaratus  shown  in  Fig.  23G,  I  have  used  it  for 
belladnnna  and  mercurial  plastei*s,  and  find  it  aj)plicable  to  almost  any 
of  the  kinds  having  lead  j^laster  as  a  basis,  MJiii-h  from  their  convenience 
of  application  and  cf)m]iarative  cheapness,  when  spre;ul  in  this  way,  are 
well  adapted  to  jmptdar  employment. 

Tiie  frame  of  this  machine  is  of  cast-iron  ;  its  construction  will  be 
obvious  from  a  study  of  the  drawing;  the  cotton  cloth  is  wound  tightly 
on  to  the  roller  on  the  extreme  right,  by  the  aid  of  the  crank,  and  passed 
under  the  iron  rod  beneath,  and  is  thence  drawn  by  a  gentle  and  uni- 
form motion  imder  the  receptacle  for  the  jilaster,  which  is  shown  near 
the  left  end  of  the  machine;  this  consists  of  a  marble  slab  at  bottom, 
and  two  movable  heavy  steel  knives  fitting  into  grooves  in  the  ends, 
and  pressing  by  their  weight  upon  the  cloth  ])assing  under  them  ;  this 
pressui'e  is  designed  to  be  so  adjusted  as  to  occasion  the  proper  thickness 
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of  plaster  to  be  left  smoothly  deposited  upon  the  cloth  as  it  is  drawn 
from  under  them ;  this  thickness  will  also  be  much  influenced  by  the 


Fig.  236. 


/ 


■^^ 


Machine  for  spreading  plaster  cloths. 


heat  and  consequent  fluidity  of  the  melted  plaster.  One  of  the  steel 
knives  is  shown  in  the  lower  figure,  removed  from  its  position,  with  the 
tin  vessel  in  which  it  is  designed  to  be  warmed  by  the  application  of 
hot  water  previous  to  being  used. 

The  muslin  selected  for  spreading  must  be  first  "  calendered,"  a  proc- 
ess of  smoothing  betsveen  hot  rollers  which  gives  it  a  perfectly  smooth 
and  close  surface,  and  prevents  the  melted  plaster  from  being  too  much 
absorbed.  The  art  of  using  the  machine  consists  in  securing  the  proper 
degree  of  smoothness  and  fluidity  of  the  plaster,  upon  which  the  thick- 
ness of  the  coat  left  upon  the  cloth  will  depend,  and  in  the  steadiness 
with  which  the  cloth  is  drawn  through  the  machine.  Any  irregularity 
in  this  motion  will  occasion  variations  in  the  thickness  and  a  streaked 
appearance  across  the  plaster;  variations  are  produced  longitudinally  by 
any  deflection  or  irregularity  of  surface  of  the  scraping  and  smoothing 
irons,  or  by  any  solid  particles  present  in  the  melted  plaster.  On  the 
whole,  it  appears  to  be  the  conclusion  of  all  who  attempt  the  spreading 
of  plaster  cloth,  that  the  operation  is  too  difficult  to  justify  any  in  under- 
taking it  whose  demand  for  the  plaster  will  not  be  such  as  to  make  it  a 
frequent  operation.  Probably  those  who  practise  plaster  spreading  on 
a  large  scale  have  expedients  for  regulating  the  flow  of  the  melted  plaster, 
the  pressure  of  the  smoothing  irons,  and  the  steady  movement  of  cloth, 
which  are  not  present  in  the  machine  above  described. 

A  description  of  plaster-cloth  is  imported  from  England  under  the 
name  of  doeskin,  the  tissue  of  which  is  much  thicker  and  has  a  nap  on 
the  unspread  surface ;  it  is  not  unlike  canton  flannel.  Its  superiority 
consists  in  its  greater  body  and  thickness,  adapting  it  to  some  applica- 
tions to  which  ordinary  muslin  is  less  suited. 
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PL-VSMATA.* 

Under  the  nanio  of  ^lyocroks,  glycamils,  and  plasniata,  some  iinoffi- 
ciiial  preparations  of  the  eonsistoneo  of  ])()iuades  liave  heen  introihu-ed 
into  nie(Ueine  within  a  few  yeai"s.  They  are  made  hy  heatin<;  starch 
and  ^Iveerin  to^tther;  the  ulyeerin  may  be  })reviously  medicated,  and 
the  preparation  tlnis  adapted  to  therapeutical  ap])lieation.s,  or  nieilieinal 
suhstanee-s  in  powih-r  may  be  incorporated  mechanically  with  the  starch, 
and  thns  sn<j)ended  in  the  preparation.  They  do  not  vary  with  chanj^es 
ot'  temperature  as  ointments  dt,  and  are  not  liable  to  become  rancid  or 
chauiiv  in  their  chemical  composition,  thouj>;h  their  consistence  becomes 
thinner  l>v  time.  The  following  are  introiluced  as  amon<^  the  most 
useful  formulas  of  this  class : — 

Plasma.     (G.  F.  Schacht.) 

(See  Glycerita.) 

Take  of  Glycerin 1  fluidounce. 

Starcli,  in  powder  .         .         .         .         .         .70  grains. 

Mix  the  powdered  starch  with  the  glycerin  and  gradually  heat  the 
mixture  to  about.  24U°,  constantly  stirring. 

This  constitutes  a  basis  from  which  may  be  produced  preparations 
corresponding  with  most  of  the  cerates  and  ointments  of  the  Pharma- 
copoeia. 

Plasma  of  Tar.     [Glycerole  de  Goudron.) 

Take  of  Glj'cerin 1  ounce. 

Purified  tar i  drachm. 

Powdered  starch h  ounce. 

Heat  the  starch  Mith  the  glycerin  and  tar,  stirring  them  together. 

This  ai)plicatiou  is  recommended  as  an  astringent  and  resolvent, 
without  producing  irritation;  it  allays  itching,  dries  up  excoriations, 
and  dissipates  cutaneous  phlegmasiae. 

Plasma  Belladonnce.     (London  Ophthal.  Hospital.)! 

Take  of  Extract  of  belladonna 30  grains. 

Glycerin     ........       1  ounce. 

Starch 1  drachm. 

Make  a  plasma  secundum  artcm. 

Plasma  Plumbi.     (C.  S.  Tilyard.) 

Take  of  Glycerin 2  fluidounces. 

Sol.  subacetate  of  lead         ....  8  fluidrachms. 

Camphor 10  grains. 

Bermuda  arrowroot li  drachms. 

Rub  the  arrowroot  into  a  fine  powder,  and  having  mixed  the  glycerin 
and  extract  of  lead,  stir  it  into  the  mixture.  Pour  the  whole  into  a 
capside  and  heat  over  a  spirit-lamp  cautiously,  constantly  stirring  until 
it  itecomes  transparent,  and  assumes  the  consistence  of  pa-ste.     Having 

♦  See  Pharm.  Jour,  ajul  Trans.,  Feb.,  18.=iS,  and  Anier.  Jour.  Pbarm.,  1858,  p.  252. 
t  From  Squire's  Pharuiacoi)oeia  of  the  Loudon  Hospitals. 
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powdered  the  camphor  by  means  of  a  few  drops  of  alcohol,  rub  a  little 
of  the  plasma  with  it  in  a  mortar  until  well  incorporated,  then  add  the 
remainder  and  stir  a  few  minutes. 

A\'hen  first  made  it  is  viscid  and  ropy,  but  in  a  day  or  two  loses  these 
properties  and  becomes  at  the  ordinary  temperature  (say  60°  F.)  of  the 
consistence  of  soft  ointment. 


Glycamyl  Slnapis.     (M.  Grimault.) 

Take  of  Glycerin 13  drachms. 

Starch 2         " 

Volatile  oil  of  mustard 80  drops. 

Mix  the  starch  and  glycerin  to  a  smooth  paste,  and  heat  until  the 
starch  has  dissolved ;  then,  when  it  has  become  cool,  add  the  oil  of 
mustard  ;  this  forms  an  elegant  though  costly  substitute  for  the  ordinary 
mustard  plaster. 

Glycerin  Pomade  of  Iodide  of  Potassium.     (M,  Thirault.) 

Take  of  Glycerin,  one  thousand  parts       .         .  '       .         .         .  1000 

Almond  soap,  fifty  parts 50 

Powd.  iodide  of  potassium,  one  hundred  and  thirty 

parts 130 

Dissolve  in  a  water-bath,  pour  immediately  into  a  warm  mortar,  and 
triturate  briskly  for  a  quarter  of  an  hour.  It  may  be  aromatized  at 
pleasure. 

This  is  a  permanent  preparation  ;  the  iodide  being  in  solution  is  readily 
absorbed,  and  does  not  discolor  the  skin  or  the  linen. 

Basis  for  Topical  Applications.     (M.  Startin.) 

Take  of  Gum  tragacanth  (white) ^  oz. 

Glycerin        .         .         .         .         .         .         ...         .     1  oz. 

Lime  water  .         ,         . 2  oz. 

Rose-water    ....     Sufficient  to  form  a  soft  jelly. 

This  preparation  ls  an  elegant  one  for  its  purpose,  and  is  free  from 
the  objection  of  being  deliquescent  like  the  plasma  of  Schacht. 

Cataplas^is. 

The  following  are  introduced  as  specimens  of  the  unofficinal  class  of 
cataplasms,  to  which  mustard  plaster  and  the  numerous  varieties  of 
poultices  belong. 

Cataplasma  Lini.     {Flaxseed  Poultice.) 

Take  of  Flaxseed  meal 4  ounces. 

Boiling  water Sufficient. 

Stir  them  together  till  of  a  suitable  consistence.  The  oil  peculiar  to 
the  flaxseed  meal  renders  this  a  \Q.vy  excellent  application. 
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Cataplasma  Sinapis.     {Mustard  Plaster  or  Sinajiism.) 

Take  of  Mustard  Hour 4  ounces. 

Wlioiit  or  ryi'  Hour       .         .         .         .     3        " 

B()ilin<,'  water i  pint,  or  sufficient. 

Stir  tlii>  wliiili'  into  a  soi't  mass  upon  a  suitable  dish. 

The  stronjrth  of  the  sinapism  is  varied  by  chani^inji:  the  relative  pro- 
portions of  the  ingredients.  For  children  there  should  be  about  half 
the  proportion  of  nuistard.  Care  should  be  taken  to  remove  it  before 
a  l)lister  is  created. 

/Sp/cc  Plaster.     (Dr.  Parrish,  Sr.) 

Take  of  Powd.  capsicum, 
Powd.  cinnamon, 

Powd.  cloves,  each 2  ounces. 

Rye  meal, 

Spirits, 

Honey,  of  each Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and  spreading 
upon  a  close  fabric.  It  should  be  made  up  extemporaneously  when 
required. 
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EXTEMPORANEOUS  PHARMACY. 


CHAPTER    I. 

ON  PRESCRIPTIONS. 

IN  assigning  a  place  in  this  work  to  prescriptions,  and  to  the  art  of 
prescribing  medicines,  it  is  with  a  full  appreciation  of  its  intimate 
connection  with  therapeutics,  a  branch  of  knowledge  with  which,  as  a 
pharmacist,  I  lay  claim  to  but  little  practical  acquaintance ;  and  }'et  this 
subject  has  bearings  which  are  peculiarly  adapted  to  arrest  the  attention 
of  one  whose  daily  avocations  place  him  directly  between  the  i)hysician 
and  the  patient,  and  give  him  favorable  opportunities  for  judging  of 
the  pharmaceutical  eligibility  of  combinations,  and  not  unfrequently  of 
their  effects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection  with 
that  of  preparing  and  dispensing  them,  that  a  treatise  on  the  latter  sub- 
ject, not  embracing  the  former,  would  be  wanting  in  its  most  interest- 
ing feature  to  the  student  of  medicine  and  the  physician.  In  a  work 
like  the  present,  it  seems  appropriate  to  approach  the  art  of  dispensing 
through  a  brief  general  treatise  on  that  of  prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medicine,  that  one  of 
their  greatest  difficulties  is  in  writing  prescriptions;  lacking  the  means 
of  systematic  instruction  in  this  most  important  practical  duty,  they  are 
apt  to  fall  into  confused  and  unscientific  methods  of  prescribing,  from 
which  no  amount  of  experience  entirely  rids  them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowledge 
of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  disease.  No 
department  of  his  duties  puts  the  skill  of  the  physician  to  a  closer  test ; 
none  calls  for  the  exercise,  to  a  greater  extent,  of  that  invaluable  quality, 
whether  intuitive  or  acquired,  called  tad ;  and  yet  few  departments  of 
medical  knowledge  are  less  insisted  upon  as  necessaiy  branches  of  a 
medical  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically,  the 
general  principles  pertaining  to  it  are  capable  of  classification,  and  have 
been  fully  discussed. 

The  celebrated  Pharmacologia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  the  fullest  dissertation  in  our  language  upon 
"  the  science  and  art  of  prescribing."     Many  of  the  views  taught  at 
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tluit  time,  however,  are  now  abandoned,  and  tlie  snbject  ?s  eapabie  of 
boinir  si  1111)1  ificd  in  accordaneo  with  inock'rn  iinprovcnu-nts  in  pharmacy. 
The  hiriie  number  of"  elUeient  ami  j)ermaneiit  ^alenieal  pre^taratious 
niakis  prescribiijt^  comparatively  easy  to  the  practitioner  who  liivs  kept 
pace  with  the  advance  of  the  times,  while  the  jmblieation  of  Fovmu- 
Af/-/V.s,  in  wliii-h  a  variety  of  preparation  of  each  druii'  are  detailed,  luus 
to  a  ci'rtain  extent  superseded  an  original  and  extemporaneous  system 
of  selection  and  combination  of  remedies. 

Mcilicinal  preparations  which  are  kept  on  liand  by  the  apothecary,  to 
be  dispensed  alone  or  used  in  compoundinii;  ])res''riptions,  are  called 
'pn'tiuninf,  whWv  those  comjwunded  by  direction  of  the  ])ractitioner 
to  meet  the  indications  as  they  arise  in  practice,  are  called  c.cteinjjora- 
ncotit<. 

This  distinction,  however,  is  far  from  being  well  marked.  Some  of 
those  called  permanent  are  known  to  deteriorate  in  a  tireater  or  less  de- 
gree bv  age,  while  many  classed  as  extemj)oraneous  will  keep  an  indefi- 
nite length  of  time.  For  most  of  the  permanent  class  we  have  recipes 
or  prescrij>tions,  published  in  Pharmacopoeias,  Dispensatories,  or  Medical 
Formularies,  while  the  extemjioraneous  are  iLsnally  the  jiroduct  of  the 
skill  and  ingeimity  of  the  prescriber  at  the  bedside  of  his  patient. 
Objections  lie  against  the  use  of  established  prescriptions  to  the  exclu- 
sion of  those  dictated  by  the  emergencies  of  the  case,  from  the  imj)rac- 
tieability  of  adapting  any  set  of  fonnnlas  to  every  shade  of  disease  and 
of  idiosvnerasy,  and  from  the  impossibility  of  the  jiraetitioner  storing 
in  his  memory  their  ingredients,  proportions,  etc. ;  so  that  the  thorough 
student  does  Avell  to  acquire  a  knowledge  of  the  principles,  to  regulate 
the  selection  and  combination  of  remedies,  and  to  learn  the  art  of  pre- 
scribing e.rperimeiktalhj. 

A  limited  number  of  ])rescriptions,  framed  with  a  view  of  illustrat- 
ing these  prinei[)les  and  juodes  of  cond)ination,  will,  with  this  object  in 
view,  be  highly  nsefid  to  the  student;  but  these  must  be  regarded  as 
step])ing-stones  to  a  knowledge  of  the  art  of  prescribing  rather  than  as 
embodying  that  knowledge.  The  vast  extent  and  variety  of  adaptation 
of  the  Materia  Medica  preclude  the  possibility  of  compressing  into  any 
series  of  j)reseriptions,  a  complete  view  of  all  the  modifications  attain- 
able on  eidightened  thera})eutieal  and  pharmaceutical  principles. 

Under  the  head  of  Galenical  pre])arations,  a  ])rominent  distinction 
has  been  drawn  between  those  which  are  officinal  in  the  U.  ^S*.  and  British 
Phil niKiropd ids  and  those  which  are  not;  the  use  of  italics  for  the  un- 
ollieinal,  calling  attention  to  their  comparatively  unimjwrtant  position, 
lias  Ix'en  a  cons]>icuous  feature  in  the  svllabi  intended  for  the  use  of  the 
student  Ml  coinmittmg  to  memory  their  names,  pro]iortions,  properties, 
and  doses.  In  the  ])art  of  the  work  which  follows,  this  distinction  is 
regarded  as  less  important,  and  most  of  the  formuhc  arc  introduced  less 
with  a  view  to  imjiress  them  upon  the  memory,  than  to  illustrate  the 
j»liarma<-entieal  principles  on  which  they  are  based. 

J  he  very  obvi(tus  division  of  prejiarations  into  simple  and  com])ound 
needs  no  other  mention  than  to  explain  that  the  addition  of  a  vehicle 
or  Mienstnium,  not  added  with  a  view  to  its  medical  effect,  does  not  ren- 
der a  preparation  compound,  in  the  sense  in  which  that  term  is  ordinarily 
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applied.  Simple  rlnil)arl)  pills  contain  rhubarb  and  soap ;  while  the  com- 
pound rhubarb  pills  contain .  rhubarb,  aloes,  myrrh,  and  oil  of"  pepper- 
mint ;  and  with  a  view  to  furnisli  distinctions  between  preparations 
which  have  very  similar  composition,  the  term  compound  is  sometimes 
useful. 

The  Language  used  in  Prescriptions. 

In  Great  Britain  and  the  North  of  Europe,  prescriptions  are  written 
in  Latin  ;  in  France,  in  the  vernacular  language.  We  mostly  follow 
the  British  custom,  although  some  of  our  practitioners  depart  from  the 
usual  style,  and  follow  the  Pharmacopoeia  by  inditing  their  prescriptions 
in  plain  English.  The  relative  adaptation  of  Latin  and  English  for  the 
})ui'pose  has  long  been  discussed,  and  is  still  a  mooted  point  among  phy- 
sicians and  pharmacists.  It  is  unnecessary  to  dwell  upon  the  arguments 
advanced  on  either  side,  and  which  seem  naturally  to  suggest  themselves. 
The  chief  desideratum  is  to  secure  accuracy  without  an  unnecessary  and 
cumbersome  phraseology,  and  for  this  purpose  the  offieinal  names  of  all 
medicines  are  to  be  preferred  to  either  of  their  common  and  changing 
synonyms. 

Many  medicines  are  called  by  ver\'  different  names  in  different  parts 
of  the  country,  and  the  same  name  is  liable  to  be  applied  to  either  ol 
several  different  drugs.  If  snakeroot  were  ordered,  the  pharmacist  might 
be  at  a  loss  whether  serpentaria,  cimicifuga,  asarum,  senega,  eryngium, 
or  some  of  the  numerous  other  roots  occasionally,  or  perhaps  locallv, 
denominated  snakeroots,  were  desired ;  while,  if  the  specific  English 
name,  as  Virginia,  Canada,  black  or  button  snakeroots,  was  applied,  the 
merit  of  conciseness  would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessaiy  to  specify  whether 
Roman,  German,  or  American  ;  while  in  Latin,  anthemis,  matricaria,  or 
maruta  would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  compariscm  in  eligibility  between  the  names 
sugar  of  lead  and  plnmbi  acetas,  white  vitriol  and  zinci  sulphas,  liver 
of  sulphur  and  potassii  sulphuretum,  salt  of  tartar  and  potassii  carbonas. 
The  name  which  expresses  the  chemical  composition  of  a  substance  is 
generally,  of  all  that  can  be  devised,  the  best ;  and  hence,  even  in  com- 
mon language,  many  familiar  chemical  substances  are  beginning  to  be 
called  by  their  chemical  names.  Although  there  is  little  difference 
between  the  English  and  the  Latin  chemical  names,  the  latter  has  the 
advantage  for  use  in  prescription  :  it  is  easier  of  abbreviation,  or  its 
abbreviations  are  more  familiar ;  Avhile  the  omission  of  the  connecting 
preposition  of,  between  the  two  jxirts  of  the  names,  reduces  it  to  a  single 
compound  word,  rendering  it  sh(jrter  and  more  quickly  written. 

It  is  often  urged  that  the  Latin  used  in  prescription  is,  for  the  most 
part,  quite  incorrect,  especially  when  the  terminations  are  attempted  ;  but 
grammatical  errors  are  certainly  fsir  less  important  than  either  chemical, 
pharmaceuticjil,  or  therapeutical ;  and  when  we  consider  how  few  phy- 
sicians, even  among  those  classically  educated,  have  advantages  for  keep- 
ing up,  throughout  the  busy  scenes  of  their  professional  career,  the 
knowledge  of  Latin  acquired  in  their  schoolboy  days,  we  can  scarcely 
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womler  that  many  errors  of  this  ilescriptlou  occ-ur.  Moroovor,  the 
laiii:;iiai;t'  iixxl  in  jtn'sorij)tion,  viewoil  \s  ith  ivteroiuv  to  its  abbreviations, 
si<ins,  and  Latini/ed  names  of  various  origin,  nuist  be  rej^artknl  as  dis- 
tinet  t'n)ni  tlie  Latin  taii«iht  in  seliools,  and  requires  to  be  studied  in  con- 
nection with  scientific  nomenclature  j^enerally,  and,  in  fact,  constitutes  a 
jKirt  of  the  study  of  Materia  Medira  and  Pharmacy.  Every  otlicinal 
ihuL;  and  preparation  has  its  particular  name  ;xiven  to  it  authoritatively 
in  tiie  Phannacopn'Ui,  and  those  not  there  mentioned  may  be  distinu::uished 
bv  their  appr(>j)riate  botanical  or  chemical  desijj^nations.  The  ground- 
work of  the  correct  writini;  of  j)rescriptions  is  a  knowledge  of  these 
names;  and  it  matters  little  whether  the  physician  writes  his  prescrip- 
tions in  Latin  or  English,  if  he  designates  each  individual  article  by  its 
Officinal  )i<imc. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain  English 
formula  mav  admit  of  a  doubt,  ij\it,  if  sanctioned  by  custom  and  author- 
ity, might  be  adopted,  and  tliiLs  the  princii)al  objection  to  the  English 
prescription  would  b:>  removed.  Tiie  otlicinal  name,  though  framed 
ujjon  a  Latin  model,  might  be  separated  froju  the  idea  of  its  origin,  and 
used  in  the  prescription  as  a  distinctive  pharmaceutical  term,  follov.ing 
the  genius  of  the  language  in  which  it  is  used  :  in  a  Latin  prescription, 
its  terminations  would  be  varied  as  the  construction  of  that  language 
recpiires  ;  and  in  an  English  prescription,  might  follow  the  rules  for  the 
construction  of  a  correct  English  sentence.  We  have  very  many  officinal 
names  that  are  as  commonly  incorporated  into  our  language  as  the  Eng- 
lish synonyms  attached  to  them,  and  the  objections  to  considering  all  the 
names  in  the  American  and  British  Pharnutcopoeias  as  English  woixls 
are,  it  a})peiirs  to  me,  not  such  ;is  to  overrule  a  custom  which,  on  so  many 
accounts,  is  to  be  desiretl. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
Pli(tniiacopoeia,  and  the  importance  of  a  study  of  them  ha^  been  else- 
where refeiTed  to ;  and  I  repeat,  if  these  were  proj)erly  mastered  by  the 
student,  and  invariai)ly  used  to  designate  the  drugs  and  preparations  to 
which  they  l)elong,  the  framework  in  which  the  prescription  is  inclosed 
Would  l)e,  comj)aratively,  of  little  importance. 

There  are  some  cases  in  which  the  use  of  an  explanatory  synonym  in 
parentheses  seems  quite  necessary,  whether  the  name  be  Latinized  or 
not ;  and  in  such  ca-^es  it  should  never  be  oiuittc<l  for  the  sake  of,elegance 
or  attempted  correctness  of  diction.  In  prescril)ing  the  finer  kinds  of 
magnesia,  there  is  no  other  resource  than  tosiiy  in  parentheses  (Henry's), 
(Husband's),  or  (Ellis'),  as  the  case  may  be.  Li(|Uor  aloes,  comp.  would 
be  (piite  indefinite  without  (Mettauer)  appended,  and  tinct.  guaiaci  comp, 
would  be  misunderstood  unless  accompanied  by  the  added  (Dewees')  to 
explain  it. 

The  remarks  before  made  a]>ply  to  the  na»i&9  of  substances  designated 
in  [)r(wcri|)tious ;  the  other  parts  of  the  prescription,  which  will  be 
referred  to  more  ]>articularly  in  the  se(juel,  consist  chiefly  of  al)brevia- 
tions  and  si>;ns  which  custom  has  lon«r  siuictioned,  and  which  are  con- 
sidercnl  to  pertain  j)articularly  to  the  Latin  prescription,  though,  as  before 
stiitcHJ,  ociusionaliy,  and  without  any  brciich  of  propriety,  used  in  cou- 
uectiou  with  the  Enjrlish. 
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In  the  prescriptions  appended  to  the  several  chapters  which  follow, 
numerous  examples  are  given  of  both  Latin  and  English  prescriptions, 
and  they  will  be  appropriately  preceded  by  the  following,  taken  from 
Dr.  Pereira's  "Selecta  e  Frescriptisy 

Grammatical  Explanation  of  a  Prescription. 

(1)  R. — Ferri  carbonatis,  drachmam  cum  semisse  (3Jss). 

(2)  Rhei  piilveris,  grana  quindecim  (gr.  xv). 
(3J            Olei  aiithemidis,  guttas  quinque  (gtt.  v). 

(4)  Conservse  rosse,  quantum  sufficiat  ut  fiat  massula  in  pilulas  viginti  divi- 

denda,  quarum  sumat  seger  tres  octavis  horis. 

(1)  Recipe,  verb  active,  imp.  mood,  2d  pers.  sing,  agreeing  with  Tu,  understood ; 

from  Recipio,  Sre,  cepi,  ceptum,  3d  conj.  act.     Governs  an  accusative. 
Drachmam,  noun,  subst.  ace.  sing,  from  Drachma,  cb,  f.  1st  decl.     Governed  by  Recipe. 
Cum,  preposition.     Governing  an  ablative  case. 

Semisse,  subst.  abl.  case,  from  Semissis,  is,  f.  3d  decl.     Governed  by  ciim. 
Carbonatis,  subst.  gen.  sing,  from  Carbonas,  atis,  f.  3d  decl.    Governed  by  Drachmam. 
Ferri,  subst.  gen.  sing,  from  Ferrum,  i,  n.  2d  decl.     Governed  by  Carbonatis. 

(2)  Eecipe,  understood. 

Grana,  subst.  ace.  pi.  from  Granum,  i,  n.  2d  decl.     Governed  by  Recipe,  understood. 
Quindecim,  adj.  indeclin. 

PuLVEKis,  subst.  gen.  sing,  from  Pulvis,  eris,  m.  3d  decl.     Governed  by  Grana. 
E.HEI,  subst.  gen.  sing,  from  Rheum,  i,  n.  2d  decl.     Governed  by  Pulveris. 

(3)  Recipe,  undei-stood. 

GuTTAS,  subst.  ace.  pi.  from  Outta,  ce,  f.  1st  decl.     Governed  by  Recipe,  understood. 
Quinque,  adj.  indeclin. 

Olei,  subst.  gen.  sing,  from  Oleum,  ei,  n.  2d  decl.     Governed  by  Guttas. 
Anthemidis,  subst.  gen.  sing,  from  Anthemis,  idis,  f.  3d  decl.     Governed  by  Olei. 

(4)  Recipe,  understood. 

Quantum,  adverb.     Governing  the  genitive  case. 

Sufficiat,  verb  impers.  potent,  mood,  pres.  tense,  from  Sufficio,  Sre,  feci,  fectum,  neut. 

and  act.  3d  conj. 
CoNSERV.E,  subst.  gen.  sing,  from  Conserva,  ce,  f.  1st  decl.     Governed  by  Quantum. 
Ros^,  subst.  gen.  sing,  from  Rosa,  ce,  f.  1st  decl.     Governed  by  Conservce. 
Ut,  conjunct.     Governing  a  subjunct.  mood. 
Massula,  subst.  nom.  case  a,  ce,  f.  1st  decl. 
Fiat,  verb,  subj.  mood,  pres.  tense,  3d  person  singular,  from  Fio,  fis,  f actus  sum  vel  Jui 

fieri,  neut.     (ioverned  by  Ut,  and  agreeing  witli  the  nominative  case  Massula. 
DiviDENDA,  particip.  nom.  case,  fem.  gend.  from  Dividendus,  a,  um  (a  dividor,  i,  sus, 

pass.  3d  conj.).     Agreeing  with  Massula. 
In,  preposition.     Governing  aii  accusative  case. 
Pilulas,  subst.  ace.  pi.  from  Pilula,  ce,  f.  1st  decl.     Governed  by  In. 
Viginti,  adj.  indecl. 
Quarum,  relative  pronoun,  gen.  pi.  fem.  from  Qui,  qua.,  quod.     Agreeing  with   its 

antecedent  Pilulas  in  gender  and  number.     Governed  in  the  gen.  case  by  Tres. 
^ger,  adj.  mas.  gend.  nom.  JEger,  ceqra,  cegrum.     Agreeing  with  ho7no,  understood. 
Sumat,  verb,  3d  pers.  sing.  imp.  mood,  from  Sumo,  ere,  psi,  ptwm,  act.  3d  conj.     Agreeing 

with  homo,  understood ;  governing  an  ace.  case. 
Tres,  ad.  ace.  pi.  fem.  from  Tres,  tres,  triu.     Agreeing  with  Pilulas,  underatood,  and 

which  is  governed  by  Sumat. 
Horis,  subs.  abl.  plural,  from  Hora,  ce,  f.  1st  decl. ;  signifying  part  of  time,  and  there- 
fore put  in  the  abl.  case. 
Octavis,  adj.,  abl.  plur.  fem.  from  Octavus,  a,  um.     Agreeing  with  horis. 

Abbreviations. — Mistakes  not  unfrequently  arise  from  unskilful  abbre- 
viations, for,  while  there  can  be  no  objection  to  shortening  many  of  the 
long  names  given  to  medicines,  there  is  certainly  great  danger  from  the 
inordinate  and  unskilful  exercise  of  this  privilege;  the  word  cal.  is  an 
occasional  and  very  poor  abbreviation  for  hydrargyri  chloridum  mite. 
Through  a  careless  termination  of  familiar  words,  serious  accidents  are 
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liable  to  oc*cur.  Several  vein's  have  elapsed  siuee  I  reeeived  a  prescrip- 
tion tor  lii/(lr<itc  jxjfdssd:  oj,  to  l)e  dis-;olve(l  in  water  lr)iij  (dose,  a  ti-a- 
spoontiil),  and  it  was  only  throni;h  a  rare  wliicii  has  become  habitnal 
tliat  1  sjived  a  di-licate  lady  in  tliat  case  from  taking  large  doses  of 
hvdnitc  of  (tiuistie)  potassa  instead  of  hydri(xlate  of  potassa.  There 
were  no  directions  for  use  aj>|H'nded,  so  that  I  had  not  the  advantage 
thev  give  in  c;ises  of  doubt.  Tiie  abbreviations  allowable  in  ])rescriptions 
nii<i;ht  till  some  pages  if  tabulated,  but  to  the  physician  for  his  own  use, 
no  practical  advantage  would  result  from  it,  while  the  habit  once 
aoquircnl,  of  n-r'ding  every  tcord  so  fuUy  that  it  could  he  viisfahcn  for  no 
other,  would  quite  obviate  the  evils  complained  of,  yet  for  the  phar- 
macist's sake  most  of  them  will  be  given. 

Symbols  or  Signs  used  in  Prescriptiom. 

TT^.  Minim,  ^'5  part  of  a  fluidrachm. 
gtt.  Giitta,  a  drop ;  gutta^  drops. 
^ j.  StTiii>uliis  vul  siTupiiluni,  a  scruple  =  20  grains. 
'.tJ.  Drai'linia,  a  drachm  =  GO  grains. 
f^j.  Fluidrachma,  a  fluid  or  measured  drachm. 
AJ.  Uncia,  a  troyounce  =  480  grains, 
f^^j.  Fhiidimcia,  a  fluidounce. 
11  jj.  Libra,  a  pound,  understood  in  prescriptions  to  apply  to  a  pound  of  5760  grains 

that  was  formerly  oflicinal. 
Oj.  Octarius,  a  pint. 

gr.  Granum,  a  grain  ;  plural  grana,  grains, 
ss.  Semis,  half,  affixed  to  signs  a^s  above. 

The  Latin  numerals  are  employed  in  prescription — i,  ij,  iij,  iv,  v,  vi, 
vij,  viij,  ix,  X,  xi,  xij,  xv,  xx,  XL,  L,  C,  etc. ;  and  in  the  directions, 
when  written  in  Latin,  a  variety  of  antiquated  terms,  ex])lained  in  Dr. 
Pereira's  little  work  before  mentioned,  but  requiring  too  much  space  for 
insertion  here. 

Before  leaving  the  subject  of  the  signs  employed  in  prescriptions,  it 
.seems  proper  to  advert  to  the  errors  which  frequently  occur  from  their 
careless  ase,  and  which  have  led  some  practitioners  to  advocate  their 
entire  abandiMunent.  They  are,  however,  too  well  established  in  the 
actual  })ractice  of  this  country  antl  England,  and  too  convenient,  to  be 
readily  supplanted.  The  angle  and  curve  5  niay  be  made  so  carelessly 
as  to  resemi)le  the  »  with  a  li<jurish  at  toj),  and  ,^j  may  look  like  a  5J, 
or  may  be  so  completely  jH'rverted  from  its  recognized  shape  as  to  leave 
the  reader  in  doubt  whether  a  l>)  or  5  is  intended.  Notwithstanding 
the  aj)[)arent  absurdity  of  this,  there  are  not  a  few  prescriptions  on  our 
files  in  which  the  sign  intended  has  been  reached  only  by  guessing,  or 
by  re;isoning  u[)on  the  known  dose  of  the  drug,  rather  than  ujion  the 
shape  of  the  sign.  A  foirriahuH/  style  of  elilrogrdphy  Is  noirhere  less  in 
phii-e  thun  on  a  i)}i ysieiiuCs preseription.  The  ninncrals  are  equally  liable 
to  error  if  carelessly  made,  the  difference  between  j  and  v,  and  between 
iv  and  iij,  and  between  x  and  v,  is  often  (piite  obscm-ed  by  a  neglect  of 
the  j)Iain  and  necessary  ])recauti()ns  oi' acciu'acy  and  care.  It  is  not  ea.sy 
to  illustrate  in  ])riMt  what  an  examination  of  the  chirogra[)hy  of  many 
prescriptions  would  make  a])parent,  that  the  reading  of  a  prescription 
frequently  requii-es  more  skill  and  judgment  than  compounding  it. 
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Method  of  Writing  Prescriptions. 

The  first  care  to  observe  in  writing  a  prescription  is  to  have  suitable 
paper  and  pencil,  or,  preferably,  pen  and  ink.  The  habit  of  some  of 
using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school-book,  or  any 
piece  of  flimsy  material  at  hand  for  inditing  a  jDrescription,  upon  which 
may  depend  the  life  of  the  patient,  cannot  be  too  strongly  condemned. 
It  indicates  a  want  of  care  in  the  physician,  which,  if  carried  into  other 
duties,  would  quite  unfit  him  for  the  responsibilities  of  his  profession. 
Many  physicians  adopt  the  plan  of  cutting,  from  time  to  time,  suitable 
fragments  of  good  paper,  which  are  carried  in  a  pocket-book  or  wallet, 
and  are  always  at  hand  on  emergencies.  With  a  view  to  economy  the 
fly-leaves  of  letters  and  notices,  which  would  be  otherwise  wasted,  may 
be  preased  out,  and  a[)propriated  to  this  object.  Some  pharmacists  are 
in  the  habit  of  printing  their  cards  at  the  head  of  suitable  prescription 
sheets,  and  distributing  them  among  physicians  Avith  a  view  to  attracting 
business  to  their  shops.  Although  from  ethical  considerations  the  pro- 
viding of  prescription  blanks,  with  the  business  card  of  the  pharmacist, 
is  considered  objectionable,  the  practice  has  become  so  common  that  it 
is  now  almost  a  necessity',  and  in  arranging  such  a  blank  several  im^ 
portant  items  should  be  attended  to :  the  patient's  name  and  residence 
are  both  desirable ;  the  date  and  the  doctor's  name  and  address  ought 
invariably  to  be  distinctly  printed  on  it  where  the  prescription  blank 
is  one  which  the  physician  has  prepared  for  his  own  use;  then  his 
office  hours  should  also  be  printed  thereon.*  The  pharmacist,  in  filing 
his  prescriptions,  will  find  that  a  great  deal  of  trouble  will  be  saved  by 
cutting  a  hole  in  the  paper  with  a  punch,  such  as  is  used  by  leather- 
workers;  this  prevents  the  prescriptions  from  "sticking"  on  the  file 
and  tearing,  and  saves  a  great  deal  of  time  in  referring  to  them.  Some 
physicians  provide  prescription  papers  with  their  name  and  address 
attached,  which  is  not  without  one  advantage — it  enables  the  phar- 
macist always  to  trace  the  prescription  readily  to  its  source  in  case  of 
difficulty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at  the 
top  the  name  of  the  patient ;  this  precaution,  which  is  veiy  often 
neglected,  is  important  for  several  reasons :  1st.  It  enables  the  nurse 
or  attendant  to  distinguish,  by  a  certain  and  ready  means,  between  pre- 
scriptions designed  for  different  patients;  and  the  name  being  transferred 
to  the  label,  there  is  no  excuse  for  a  similar  mistake  in  "  administering." 
2d.  It  enables  the  apothecary  in  every  case  to  avoid  the  mistake,  so 
often  made  in  the  hurry  of  business,  of  dispensing  a  package  of  medi- 
cine to  one  of  several  customers  in  waiting,  which  should  have  been 
given  to  another.  3d.  It  facilitates  the  recognition  of  the  prescription 
upon  the  apothecary's  file  when  its  renewal  is  called  for ;  and,  finally, 
it  evinces  a  care  which  is  commendable  on  so  important  an  occasion  as 
prescribing  for  the  sick. 

The  practice  of  heading  a  prescription  with  the  generic  name  of  the 
class  of  medicines  to  which  it  belongs  should  be  observed  when  there 
are  two  or  more  in  use ;  as  the  Gargle,  the  Liniment,  or  the  Fever  Mix- 

*  See  specimens  of  these  blanks  on  page  958. 
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prec"autimi  which  would  be  most  hulicrous  if  the  subject  was  not  often 
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tf)o  serious  for  merriment :  for  instance,  the  administration  of  ammo- 
niatcd  liniment,  in  tablespoonful  doses,  while  a  cinchona  bark  mixture 
is  apj)li((l  over  the  seat  of  rheumntif;  pain. 

Jt  is  well,  in  some  cases,  to  co]>y  on  the  label  the  entire  prescription. 
A  ])hysiciau  in  lar<re  practice,  unless  he  has  a  very  retentive  memory, 
will  forget  the  details  of  his  prescription  of   the  previous  day;  this 
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precaution  is  important  in  prescribing  for  patients  travelling  from  home. 
It  is  often  prurient  for  the  pliysician  to  direct  the  apothecary  to  mark 
the  medicine  prescribed  Poixon,  or,  as  is  sometimes  done,  '^Use  with 
care;"  giving,  at  the  same  time,  the  particular  instructions  for  its 
use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into  the 
following  parts,  each  of  which  will  be  separately  considered  :  1.  The 
superscri])tion.      2.  The    inscription.      3.  The   subscription.      4.  The 


signatura 


The  Superscription  consists  of  a  very  short  abbreviation  of  the  Latin 
verb  Recipe,  imperative  mood  of  Recipio,  I  take,  viz. :  the  letter  I^, 
which  is  often  printed  near  the  top  of  the  prescripticm  sheet.  In  French 
the  letter  P  is  used  for  Prtncz.  In  English  formulas  the  ^  should 
be  substituted  by  Take  of. 

The  Triscription  is  the  indication,  seriatim,  of  the  names  and  quan- 
tities of  the  remedies  prescril)ed.  The  order  in  which  these  are  written 
is  not  a  matter  of  much  real  importance,  as  a  competent  pharmacist 
will,  in  mixing  them,  depart  from  the  sequence  observed  in  the  pre- 
scription, if  thought  best ;  while  the  physician  will  find  it  more  con- 
venient to  follow  the  order  of  their  therapeutical  importance  rather  than 
the  rotation  in  which  they  should  be  added  to  the  mixture. 

In  the  sequel  I  shall  refer  to  the  therapeutical  classification  of  in- 
gredients, which,  in  a  well-contrived  prescription,  would  be  written  in 
the  following  order:  1.  The  basis.  2.  The  adjuvant.  3.  The  cor- 
rective.    4.  The  excipient.     5.  The  diluent. 

This  is  not  only  the  most  elegant,  but  the  most  natural  rotation  to  be 
observed. 

One  of  the  greatest  difficulties  to  the  beginner,  in  connection  with 
this  subject,  is  in  determining,  as  the  prescription  proceeds,  the  appro- 
priate quantity  of  each  ingredient,  so  as  to  have  each  in  due  proportion, 
and  with  its  right  dose;  this  becomes  easy  by  the  employment  of  the 
following 

Rule  for  Apporfioning  Quantities. — Write  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity  ;  then  having  deter- 
mined upon  the  quantity  of  the  whole  prejmration,  and  the  dose  to  be 
prescribed,  the  whole  number  of  doses  Avill  be  readily  calculated,  and 
the  quantity  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obtained  by  dividing  the  whole  numl)er  of  drachms, 
grains,  etc.,  in  the  preparation,  by  the  number  of  doses  it  will  contain, 
as  far  as  necessary  to  get  even  numbers,  or  convenient  fractions  of  a 
drachm  and  ounce. 

In  directing  pills,  or  powders,  we  have  the  means  of  attaining  consid- 
erable accuracy,  and  may  readily  direct  a  combination  of  ingredients  to 
be  divided  into  10,  20,  or  30  parts,  from  the  very  convenient  relations 
of  these  numbers  to  the  drachm  and  sci'uple  weights ;  but  it  will  be 
found  more  convenient  in  dispensing  and  administering  the  ])rcpara- 
tions,  to  have  6,  or  12,  or  24  parts  ordered,  as  these  numbers  have 
relation  to  the  number  of  grooves  in  the  pill  machine,  and  to  the 
number  of  hours  in  a  day. 
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The  tabU'  Ix'lnw  will  assist  the  l)oi;imier  in  pivscriUinji;  licjuids,  and 
will  stTvr  tor  rcrcrciicc  until  lie  lu'conics  nccnstonicd,  ] tract icallv,  tit  this 
rather  ditlit-nh  part  ttt'  liis  (hitics.  JIavinj;  lixctl  u[)i)n  the  Itiilk  ot"  his 
Miixtinv  or  sohition,  he  will  renieinher  that  there  are  ahout 

8  winejjlassfiils  (eiich  f.^ij)  in  a  pint  (f^xvj). 

3- taltlfsiKKiiit'iils  (larli  t'.^ss)  in  a  pint  (I'^xyj). 

It)  taltk'spoonlnls  (eaoii  l.^sssi  in  halt"  a  ]>inl  (f^viij). 

12  taltlespoonf'nls  (eadi  f.^ss)  in  6  llnidounccs  (l'_^vj). 

24  (k'ssertspoonlnls  (eacii  foi.j)  in  6  llnidonnros  (f^vj). 

1(>  desserts  I  loonlu  Is  (eju'li  f.^ij)  in  4  tluidoinnTS  ( t'^iv). 

32  te:ispiM)ntuls  (uach    f.^^j)  in  4  tluidonncvs  (t'^iv). 

16  leas])o< infills  (eacii    f.'^j)  in  '1  llnidounces  (tSij). 

8  teaspoonf'nls  (each    i^)  in  1  Hnidounee  (f£J). 

"We  liave  an  ilhistratittn  of  this  method  of  division  in  the  ]i<|Uor 
ni(trphiiKe  snljtliatis,  in  which  1  i;::rain  of  the  salt  is  dissolved  in  1  fluid- 
ounce  of  water;  as  there  are  about  8  teaspoonfuls  in  an  ounce,  one  tea- 
sjioont'id  rej)resents  about  ^  grain,  which  is  the  dose. 

In  the  case  of  liquids  to  be  given  by  drops,  care  must  be  taken  to 
distinguish  between  atpieous,  alcoholic,  and  oily  liquids.  By  reference 
to  the  tal)le  given  in  the  chapter  on  Weights  and  Pleasures,  the  relative 
size  of  drops  j)crtaining  to  different  liquids  will  aj)[)ear ;  in  this  connec- 
tion it  will  be  only  necessary  to  refer  to  that  table,  and  to  apply  the  same 
genei-al  mode  of  calculation  to  the  apportionment  of  doses  of  these. 

One  cause  of  fallaty,  with  the  stinlent,  in  prescribing  by  dr(tps,  arises 
from  confounding  the  size  of  dixtps  of  one  ingredient  of  a  j)reparati(m 
with  the  size  of  drops  of  the  prej)aration  after  it  is  tnade.  Thus,  if  a 
tluidrachm  of  tincture  of  veratrum  viride  were  added  to  7  fluidrachms 
of  an  aqueotis  solution  of  morphine,  or  tartar  emetic,  we  should  calculate 
about  (JO  dro])s  to  each  tluidrachm,  not  120,  which  would  be  proper  were 
the  alcoholic  liquid  in  natch  the  larger  j)roportion. 

The  Hnhscription  has  reference  to  the  manner  of  mixing  and  dividing 
the  medicine.  In  Latin  prescri})ti(Mis,  it  usually  consists  of  short  abbre- 
viations, or  signs,  which  are  familiar  to  pharmacists,  though  in  some 
citses  it  is  written  out  in  full  in  Ijatin,  and  in  others  in  plain  English. 
The  verb  Mixre  (imperative  mood  of  niisceo,  I  mix),  or  the  letter  J/., 
designed  to  represent  it,  constitutes  the  most  common  subscription. 
Sometimes,  where  esj)ecial  skill  or  care  is  required  in  the  pre})aration, 
xcciDKbiiit  arfctn,  or  >S.  A.,  is  ailixed  to  it;  \vlien  omitted,  however,  this 
is  understood.  The  verb  Solrr  (imj)crative  of  solvo,  I  dissolve)  is  more 
appr<tpriate  where  a  simple  solution  is  prescribed  ;  or  Macera  (imperative 
of  macero),  where  the  process  of  maceration  is  directed  ;  where  filtration 
is  necessary,  write  thereafter  d  cola.  AVhcn  a  medicine  is  directed  in 
vciy  fine  powder,  the  })ractitioner  may  make  choice  of  Tcre  bene  (tritu- 
rate well),  or  Fiat  pulvis  siLbiUixshnu.^  (make  a  very  fine  powder).  It 
IS,  perhaps,  an  improvement  on  the  above  to  direct  more  specifically  the 
sort  (tf  ]trcitai-ati<tn  designed;  it  gives  the  ))harmacist  a  clue  which  is 
soiiietmies  useful  to  him  in  conqxtunding,  as  well  as  in  correcting  gross 
errors.  The  foUnwing  terms,  with  their  jtroper  abbreviations  antl  trans- 
lations, may  serve  to  guide  the  student  in  writing  his  Suhf<cripfion.  They 
mcliide  the  aj)j»r<tpriate  directions  for  dividing  medicines  into  j)owxlers, 
jtill-,  lo/enges,  etc.,  and  will  ajipropriately  close  the  notice  of  this  part 
of  the  prescription. 
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Make 

twelve 

powders. 


Fiat  pulvis,  Ft.  pulv.     Make  a  powder. 

Fiant  pulveres  xij  ;  Ft.  piilv.  xij. 

Fiat  pulvis  et  divide  in  chartulas  xij  ;  Ft.  pulv.  et.  divid.  in  chart,  xij. 

Fiat  pulvis  in  chartuhus  xij  diviileuda ;  Ft.  pulv.  in  ch.  xij  div. 

Fiaiit  fhartuke  xij  ;  Ft.  chart,  xij. 

Fiat  solutio,  Ft.  .solut.     Make  a  solution. 

Fiat  injectio,  Ft.  inject.     Make  an  injection  (for  urethra). 

Fiat  collyrium,  Ft.  collyr.     Make  an  eye-wash. 

Fiat  enema,  Ft.  enema.     Make  an  injection  (for  rectum). 

Fiat  suppositorium^  Ft.  sTipposit.     Make  a  suppository. 

Fiant  mippositoria  iv ;  Ft.  suppos.  iv.     Make  4  suppositories. 

Fiat  niassa,  Ft.  massa.     Make  a  mass. 

Fiant  pilulae  xij  ;  Ft.  pil.  xij.  ]  Make  twelve 

T'iat  massa  in  pilulas  xij  dividenda ;  Ft.  mas.  in  pil.  xij  div.  J-  '         ■,, 

Fiat  ma.ssa  et  divide  in  pilulas  xij  ;  Ft.  mas.  div.  in  pil.  xij.  J         ^ 

Fiat  infiisum,  F.  infus.     Make  an  infusion. 

Fiat  haustus,  Ft.  liaust.     Make  a  draught. 

Fiat  gargarisma,  Ft.  garg.     Make  a  gargle. 

Fiat  mistura,  Ft.  mist.     Make  a  mixture. 

Fiat  emulsio,  Ft.  emuls.     Make  an  emulsion. 

Fiat  electuarium,  Ft.  elect.     Make  an  electuary. 

Fiat  confectio,  Ft.  confect.     Make  a  confection. 

Fiat  emplastrum,  6x4;  Ft.  emp.  6x4.     Make  a  plaster  6  by  4  inches. 

Fiat  emp.  epispasticum,  Ft.  emp.  epispast.  "I  ^^^^^  ^  blister  ' 

Fiat  emp.  vesicatorium,  Ft.  emp.  vesicat.    (  " 

Fiat  unguentum,  Ft.  ung.     Make  an  ointment. 

Fiat  ceratum,  Ft.  cerat.     Make  a  cerate. 

Fiat  cataplasma,  Ft.  cataplasm.     Make  a  poultice. 

Fiat  linimentum,  Ft.  linim.     Make  a  liniment. 

Fiat  trochisci  xxiv,  Ft.  troch.  xxiv.     Make  24  lozenges. 

Fiat  massa  in  trochiscos  xl  dividenda,  Ft.  mas.  in  troch.  xl  div.     Make  40  lozenges. 

The  habit  of  ^^Titing  the  signatura  or  directions  for  taking  the  medicine 
prescribed  in  Latin  has  become  .so  nearly  obsolete  that  large  numbers  of 
quite  skilful  apothecaries  would  be  at  a  loss  to  append  the  directions 
thus  given  to  a  prescription ;  especially  so  is  this  the  case  since  many  of 
the  more  recently-published  treatises  on  pharmacy  have  omitted  the  lists 
of  terms  generally  used  and  their  abbreviations.  With  the  design  of 
supplying  this  want,  the  following  list  is  compiled,  and  made  a.s  full  as 
is  thought  necessary  to  ser\'e  the  purposes  of  the  pharmacist. 

A,  aa,  ana.     Of  each. 

Abdom.,  abdomen.     The  belly. 

Abs.  febr.,  absente  febre.     Fever  being  absent. 

Ad  2  vie,  ad  secundum  vicem.     To  tlie  second  time. 

Ad.  or  add.,  adde  or  addantur.     Add,  or  let  them  be  added. 

Ad  def.  an.,  ad  defectionem  animi.     To  fainting. 

Ad  del.  an.,  ad  deliquium  animi.     To  fainting. 

Ad  grat.  acid.,  ad  gratam  aciditatem.     To  an  agreeable  acidity. 

Ad  lib.,  ad  libitum.     At  pleasure. 

Adjac,  adjacens.     Adjacent. 

Admov.,  admove,  admoveatur,  admoveantur.     Apply,  let  it  be  applied,  let  them  be 

applied. 
Ads.  febr.,  adstante  febre.     While  the  fever  is  pre.'ent. 
Alter,  hora,  altemis  horis.     Every  other  hour. 
Alv.  adst.,  alvo  adstricta.     The  bowels  being  confined. 
Aq.  astr.,  aqua  astricta.     Frozen  water. 
Aq.  bull.,  aqua  bulliens.     Boiling  water. 
Aq.  comm.,  aqua  communis.     Common  water. 
Aq.  ferv.,  aqua  fervens.     Hot  water. 
Aq.  fluv.,  aqua  fluviatilis.     River  water. 
Aq.  font.,  aqua  fontis.     Spring  water. 
Aq.  mar.,  aqua  marina.     Sea  water. 
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Aq.  iiiv.,  aqua  iiivarw.     Snow  water. 

Aq.  jiliiv.,  a<|iia  pluviatilis  or  nluvialis.     Kain  water. 

I'l.  A..  ItaliK'iiiii  aroiiio.     Sand-bath. 

Hals.,  l)al.-<iiniini.     Hal.-^am. 

15  1'..,  I5.H.S.,  Harliadensis.     Barbadoes. 

nib..  bil)e.     Drink. 

I'.is  in  d.,  l)is  in  die.     Twice  a  day. 

15.  M.,  l)abRnnn  maris.     A  salt-water  bath. 

r,..i.    r...bis. 

I?iill.,  bnlliat.     Let  it  boil. 

lint.,  l)ntynnn.     IWitlcr. 

H.  \'.,  babieuin  vai)<)ris.     A  vapor-bath. 

CuMnl.,  cwruleiis.     lUne. 

Caloni.,  lalomol.     Mihl  chloride  of  mercury. 

Cap.,  ttipiat.     Let  liim  (or  her)  take. 

C.  C,  cornu  cervi.     llartsliorn. 

C.  C.  U.,  cornu  cervi  u.><tum.     Burnt  hartshorn. 

C.  >L,  eras  mane.     To-morrow  morning. 

V.  N.,  eras  nocte.     To-morrow  nijiht. 

C.  v.,  era.-*  vespere.     To-morrow  evening. 

Cliart.,  cliarta,  liiartnla.     Paper,  or  small  paper. 

Coclileat.,  coehleatim.     By  8i)oonfuls. 

C'oeh.  ampl.,  coclileare  amplum.     A  lartje  (or  table-)  spoonful,  about  half  a  fluidounce. 

Cocii.  infant.,  cochleare  inl'antis.     A  cbild"s  .spoonful. 

Coeh.  mafrn.,  cochleare  magnum.     A  large  spoonful. 

Coch.  med. 

Coch.  mod. 


A  medium  or  moderate  spoonful,  a  dessertspoonful,  about  2  fluidrachms. 


Coch.  parv.,  cochleare  parvum.     A  small  (or  tea-)  spoonful,  about  1  tluidrachm. 

Col.,  cola,  colatur.     Strain,  let  it  be  strained. 

Colat.,  colaturjE.     To  the  .strained  liquor. 

Color.,  coloretur.     Let  it  be  colored. 

Collyr.,  collyrium.     An  eye-wash. 

Comp.,  compositus.     Compounded. 

Conf ,  conl'ectio.     Confection. 

Cong  ,  couijius.     A  gallon. 

Cons  ,  conserva.     A  conserve  ;  may  mean,  keep. 

Cont.,  continuetur.     Let  it  be  continued. 

Coq.,  coque,  coqnantur.     Boil,  let  them  be  boiled. 

Coq.  ad  med.  consump.,  coqiie  or  coquatur  ad  medietatis  consumptionera.     Boil,  or  let 

it  be  boiled,  to  the  omsumption  of  one-half. 
Coq.  S.  A.,  co([ue  secundum  artem.     Boil  according  to  art. 

Coq.  in  S.  A.,  cotpie  in  sufliciente  quantitate  aquae.    Boil  in  a  sufBcient  quantity  of  water. 
Cort.,  corie.x.     Bark. 
Craii.,  crastinus.     For  to-morrow. 
C^uj.,  ciijus.     Of  which. 
Cnjusl.,  cujuslibet.     Of  any. 
Cyatli.  tiie.,  cyatlio  thete.     In  a  cup  of  tea. 

cf  v?na.-Tcyathus  vinarius.  }  ^  ^^''"^glass,  about  U  to  2  fluidounces. 

n.,  dosis.     A  dose. 

I».  et  S.     Detur  et  signetur. 

I».  !).,  detur  ad.     Let  it  be  given  in  or  to. 

1>.  li.  vit.,  detur  ad  vitrum.     Let  it  be  given  in  a  glass. 

])eaur.  pil.,  deaurentur  pihda;.     Let  the  pills  be  gilded. 

Deb.  spiss.,  debita  spissitudo.     A  due  consistence. 

Dec.,  ilecanta.     I'our  oft". 

I)ecub.  Iior.,  decubitus  bora.     At  the  l)our  of  going  to  bed. 

De  d.  in  d.,  lie  die  in  diem.     From  day  to  day. 

Ile-bil.,  dc^dutiatur.     I^et  it  be  swallowed. 

Dej.  alv.,  dejectiones  alvi.     Stools. 

Det  ,  detur.     Let  it  be  given. 

Dieb.  alt.,  diebus  alicrnis.     Fvery  otiier  day. 

Dieb.  ler.,  diebus  fertiis.     Fvery  tbird  day. 

Ditr-,  dit,'eratur.     Let  it  be  di{,'ested. 

Dil.,  dilue,  dilutus.     Dilute,  diluted. 
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Diluc,  (liliicnio.     At  day-break. 

Dim.,  diiuidiiis.     One-half. 

Dist.,  dislilla.     Distil. 

Div.,  divide.     Divide. 

D.  in  2  plo.,  detiir  in  tiiplo.     Let  it  he  given  in  twice  the  quantity. 

D.  in  p.  seq.,  dividatur  in  partes  sequales.     Let  it  be  divided  in  equal  parts. 

D.  P.,  directione  propria.     With  a  proper  direction. 

Donee  alv.  bis  dej.,  donee  alvis  his  dejeeerit.     Until  the  bowels  have  been  twice  opened. 

Donee  dol.  nepii.  exulav.,  donee  dolor  nejihriticus  exulaverit.     Until  the  nephritic  pain 

has  been  removed. 
Drachm,  drachma.     A  drachm. 
Eburn.,  eburneus.     Made  of  ivorj'. 
Ed.,  edidcorata.     Edulcorated. 
Ejusd.,  ejusdem.     Of  the  same. 
Elect.,  electuarium.     Electuary. 
Enem.,  enema.     A  clyster. 
Exhib.,  exliiberatur.     Let  it  be  administered. 

Ext.  super  alut.  moll.,  extende  super  alutam  mollem.     Spread  upon  soft  leather. 
F.,  fac.     Make. 

Ft.,  fiat,  fiant.     Let  it  be  made,  let  them  be  made. 
F.  pil.,  fiant  piluL'e.     Let  pills  be  made. 
Ease,  fjuiciculus.     A  bundle. 
Feb.  dur.,  febre  durante.     During  the  fever. 
Fem.  intern.,  femoribus  internis.     To  the  inside  of  the  thighs. 
Fict.,  fictilis.     Eailhen. 

F.  H.,  fiat  hau.stus.     Let  a  draught  be  made. 
F.  venpe.s,  fiat  vena'sectio.     Let  bleeding  be  performed. 
Fil.,  filtrum.     A  filter. 

Fist,  arm.,  fistula  armata.     A  clyster-pipe  and  bladder  ready  for  use. 
Fl.,  fluidus.     Fluid. 

F.  L.  A.,  fiat  lege  artis.     Let  it  be  made  by  the  rules  of  art. 
F.  M.,  fiat  mistura.     Let  a  mixture  be  made. 

F.  S.  A.,  fiat  secundum  artem.     Let  it  be  made  according  to  art. 
Flor.,  flores.     Flowers. 

Frust.,  frustillatim.     In  small  pieces. 

Garg.,  gargarysma.     A  gargle. 

Gel.  quav.,  gelatina  quavis.     in  any  jelly. 

G.  G.  G.,  gummi  gutta  gambse.     Gamboge. 
Gr.,  granum.     A  grain. 

Gr.  vi  pond.,  grana  sex  pondere.     Six  grains  by  weight. 

Gtt.,  gutta,  guttse.     A  drop,  drops. 

Gtt.  quibusd.,  guttis  quibusdem.     With  some  drops. 

Gum.,  gummi.     Gum. 

Guttat.,  guttatim.     By  drops. 

Har.  pil.  sum.  iij,  harum  pilularum  sumantur  tres.     Of  these  pills  let  3  be  taken. 

Haus.,  hau.stus.     A  draught. 

Hor.  dec,  hora  decubitus.     At  bedtime. 

H.  S.,  hora  somni.     At  the  hour  of  going  to  sleep. 

Hor.  interui..  hora  intermediis.     In  the  intermediate  hours. 

Hor.  un.  spatio,  horae  unus  spatio.     At  the  expiration  of  one  hour. 

Hor.  lima  mat.,  hora  undecima  matutinii.     At  eleven  o'clock  in  the  morning. 

In  d.,  in  dies.     Daily. 

Inf.,  infund.     Infuse. 

Inj.  enem.,  injiceatur  enema.     Let  a  clyster  be  injected. 

In  pulm.,  in  pulmento.     In  gruel. 

Jul.,  julepuis,  julapium.     A  julep. 

Kal.  ppt.,  kali  prjeparatum  (potassii  carbonas). 

Lat.  dol.,  lateri  dolenti.     To  the  affected  side. 

Lb.,  lib.,  libra.     A  pound  ;  lib.,  librae,  pounds. 

Liq.     Liquor. 

M.,  misce.     Mix. 

Mane  pr.,  mane  primo.     Early  in  the  morning. 

Manipulus.    A  handful. 

Mensura.     By  mea.sure. 

Minimum.     A  minim ;  g^^th  part  of  a  fluidrachra. 
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M.  P.,  nin^sn  piliilnnim.     A  pill  mass. 

Mass.,  iiKussu.     A  mass. 

M.  Iv.,  mistiira.     A  mixture. 

Mil',  pan.,  mica  ]>anis.     Crumb  of  bread. 

Mitt.,  mitto  si'iHJ.  luittantiir.     Let  them  i)e  sent. 

Mitt.  sail'.;,  ail  t'.^xij,  luitte  sanguiiiein  ail  f.^xij.     Take  blood  to  12  fliiidounce!'. 

Mi«l.  pni-siT.,  inodo  pru'.'^ci ipto.     In  tlie  manner  prescribed. 

Mor.  die,  more  dicto.     In  the  way  ordered. 

Mnr.  sol.,  more  sniito.     In  the  usual  way. 

Mm-.,  niucilaj^'o.     Mucilajje. 

N.  M.,  nux  mo.sih:Ua.     A  nutmeg. 

Ne  tr.  s.  num.,  uc  tradas  sine  nummc.     Do  not  deliver  it  without  the  money. 

No.,  niunero.     In  number. 

O.,  octarius.     A  pint. 

(H.  lini  8.  i.,  oleum  lini  sine  ipne.     Cold-pressed  linseed  oil. 

( )mn.  hor.,  omni  Imra.     Every  hour. 

( >MUi.  l)id.,  onnii  l)i(iiio.     Every  two  days. 

Omn.  bill.,  onmi  l)ihorio.     Every  two  hours. 

().  M.,  or  onni.  man.,  omni  mane.     Every  morning. 

O.  N.,  or  omn.  noct.,  omne  nocte.     Every  night. 

Onm.  quad.  Imr.,  onmi  quadrante  horfl,.     Every  quarter  of  an  hour. 

().  »).  <).,  oleum  oliva^  optimum.     Best  olive  oil. 

( )v.,  ovum.     An  egg. 

Ox.     O.xymcl. 

Oz.     The  avoirdupois  ounce,  in  contradistinction  to  that  prescribed  by  physician.s. 

P.,  pondere.     By  weight. 

P.  n\,  part,  a-qnal.,  partes  jpquales.     Equal  parts. 

P.  (1.,  jHjr  deliijuiiun.     By  deliquescence. 

Pa-t.,  pastilhis.     A  pastil,  or  a  ball  of  paste. 

Part,  vie,  partitis  vicibus.     In  divided  doses. 

Pi-r  op.  emet.,  per  acta  operatione  emetici.    The  operation  of  the  emetic  being  over. 

Pli.  Br.     Pharmacopoeia  Britannica. 

Ph.  D.     Pharmacopojia  Dultlinensis. 

Ph.  E.     Pliarmaeopipia  Edinensis. 

Ph.  L.     Pli.irmacopwia  Londinensis. 

Ph.  U.  S.     Pliarmacopieia  of  the  United  States. 

Pil.,  pilula,  pilulie.     Pill  or  pills. 

Pocul.,  poculimi.     A  cup. 

Pocill.,  pocilliun.     A  small  cup. 

Piist  sinir.  sed.  \i([.,  post  singulas  sedes  liquidas.     After  every  loose  stool. 

Pot.,  j>otio.     A  potion  ;  a  liquid  medicine  from  4  to  8  ounces  in  ipiantity. 

Ppt.,  pra-paratus.     Prepared. 

P.  r.  n.,  pro  re  nata.     Occiisionally. 

P.  nit.  a'tat.,  pro  ratione  a?tatis.     According  to  the  age. 

Pug.,  pugillus.     A  pinch ;  a  gripe  between  the  thumb  and  two  first  fingers. 

Pulv.,  ])ulveris,  pulverizatus.     A  powder;  pulverized. 

Q.  L.,  quantum  libet.    1   .  ,  , 

Q.  P.,  quantum  placet.  \  -^'^  ™"^'h  ^  -^o"  Pl^ase. 

Q.  S.,  (juantum  sutHciat.     As  much  as  may  suffice. 

Unar.,  iinarimi.  )  -./.     ,  •  , 
A        '   '  vOf  which. 

(Y'kt.,  quormn.  ) 

(Quantum  vis.     As  much  as  you  will. 

Kad.,  r.idix.     A  root. 

Mas.,  rasune.     Shavings. 

Ki'l.  in  pidv.,  redactus  in  pulverem.     Keduced  to  powder. 

Ill-dig.  in  pulv.,  reiligatur  in  pulverem.     Let  it  be  reduced  into  powder. 

Keg.  umbilici.     The  umbilical  region. 

Ki1>et.,  repetatur  or  repetautur.     Let  it  or  them  be  repeated. 

S.,  signa.     Write. 

S.  ,\.,  secundum  artem.     According  to  art. 

Scat.,  sc;itula.     A  box. 

Scm.,  semen.     A  seeil. 

Semidr.,  semidrachma.     Half  a  drachm. 

Semih.,  semihora.     Half  an  hour. 

Sesunc,  sesuncia.     Half  an  ounce. 
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Sesquih.,  sesquihora.     An  hour  and  a  half. 

Si  n.  val.,  si  non  valeat.     If  it  does  not  answer. 

Si  op.  sit,  si  opus  sit.     If  it  be  necessary. 

Si  ver.  perm.,  si  vires  permittant.     If  the  strength  allow  it. 

Signat.,  signatura.     A  label. 

Sign.  n.  pr.,  signetiir  nomine  proprio.     Let  it  be  written  upon;  let  it  be  signed  vvitli 

the  proper  name  (not  the  trade  name). 
Sing.,  singulorimi.     Of  each. 
Solv.,  solve.     Dissolve. 

S.  S.  S.,  stratum  super  stratum.     Layer  upon  layer. 
Ss.,  serais.     A  half. 

St.,  stet,  stent.     Let  it  stand,  let  them  stand. 
Sub  fin.  coct.,  sub  finem  coctionis.     Towards  the  end  of  the  boiling ;  when  the  boiling 

is  nearly  finished. 
Sum.  tal.,  sumat  talem.     Let  him  take  such  a  one  as  this. 
Summ.,  summitates.     The  summits  or  tops. 
Sum.,  sume,  sumat,  sumatur,  sumantur.     Take,  let  him  or  her  take,  let  it  be  taken,  let 

them  be  taken. 
S.  v.,  Spiritus  vini.     Spirit  of  wine. 

S.  V.  R.,  Spiritus  vini  rectificatus.     Kectified  spirit  of  wine. 
S.  V.  T.,  Spiritus  vini  tenuis.     Proof  spirit. 
Syr.,  syrupus.     Syrup. 
Tabel.,  tabella.     A  lozenge. 

Temp,  dext.,  tempori  dextro.     To  the  right  temple. 
T.  O.,  tinctura  opii.     Tincture  of  opium. 

T.  O.  C,  tinctura  opii  camphorata.     Camphorated  tincture  of  opium. 
Tra.,  tinctura.     Tincture. 

Ult.  praescr.,  ultimo  prsescriptiis.     Last  prescribed. 
V.  O.  S.,  vitello  ovi  solutus.     Dissolved  in  the  yolk  of  an  egg. 
Vera,  urg.,  vomitione  urgente.     The  vomiting  being  troublesome. 
V.  S.,  venaesectio.     Venesection. 

V.  S.  B.,  vensesectio  brachii.     Bleeding  from  the  arm. 
Zr.,  zingiber.     Ginger. 

The  Signatura  is  rarely  Mritten  in  Latin.  It  comprises  the  directions 
as  to  the  dose  and  mode  of  administering  the  medicine,  and  is  especially 
addressed  to  the  patient,  or  those  in  attendance  upon  him.  This  should 
be  distinctly  written  in  familiar  language.  None  of  the  reasons  for  the 
employment  of  a  learned,  or  technical  language,  in  the  other  portions 
of  the  prescription,  apply  to  this ;  on  the  contrary,  a  due  regard  to  the 
avoidance  of  mistakes  by  the  apothecary,  and  by  the  patient  or  his 
attendant,  forbids  it.  It  is  very  common  to  omit  tliis  part  of  the  pre- 
scription entirely,  and  to  depend  upon  a  verbal  direction  as  to  the  use  to 
be  made  of  the  medicine.  Sometimes  two  boxes  of  pills  are  ordered  for 
the  same  patient  simultaneously,  or  at  short  intervals,  without  any  reliable 
means  of  distinguishing  them,  and  when  they  are  to  be  renewed,  the 
apothecary  may  confound  them,  in  consequence  of  the  patient  sending 
the  -wrong  box,  or  through  a  slight  error  in  his  own  labelling.  Of  500 
prescriptions  taken  indiscriminately  from  the  files  of  three  diiferent  dis- 
pensing stores,  I  find  43  per  cent,  have  no  definite  directions,  and  a  con- 
siderable proportion  have  no  signatura. 

The  practice  of  writing — "  To  be  used  as  directed  " — is  equivalent  to 
omitting  this  part  of  the  prescription,  and  in  labelling,  this  is  adopted 
by  the  apothecary  in  all  cases,  where  the  physician  has  omitted  giving 
any  directions. 

As  an  example  of  the  results  which  may  follow  from  this  kind  of 
direction,  the  following  incident  has  been  related  by  a  professional  friend  : 
Two  vials  were  in  the  chamber  of  a  patient,  each  containing  a  fluidounce 
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of  lit|iii(l,  ami  oadi  alx'iit  the  .siiiio  size;  one  eontainetl  sweet  s})irit  of 
uitiT,  ami  the  other  hlistcriiiLT  collodinn.  The  spirit  was  to  he  uiveii  in 
teasptKHiful  ch>ses  (»ee;L-;ionaIly,  and  ihe  blisteriiij:;  litjiiid  was  of  course  to 
he  appUcd  externally.  At  twilight,  the  nurse,  not  notieint;;  thedifl'erenee 
in  the  color  and  consistency  of  the  licpiids,  and  lindinu;  them  hoth  lahelled 
alike,  j)ut  in  the  patient's  mouth  what  she  should  have  ai)j)lied  over  her 
chest,  thus  jjroducini;  a  most  distressing  inflammation,  which  lonjx 
deprived  the  poor  j)atient  of  her  ])roper  fo(»d,  and  douittless  contributed 
to  exhaust  her  struiitilino-  vitality. 

The  (huiirer  of  tliis  kind  of  mistake  is  lessened  bv  using  for  any  two 
]M'eseri]>tions  of  verv  ditlerent  ])ro])erties,  different  kinds  of  vials  ;  thus, 
for  a  preparation  to  bi'  taken  internally,  a  fluted  flint  vial,  and  for  a 
liniment,  one  of  the  plain  German  flint,  or  better  still,  in  the  one  case  a 
round,  and  in  the  other  an  oval  vial. 

The  only  remainintr  part  of  the  prescri})tion  to  be  menti(Mied,  is  the 
additi<tn  to  the  foregoing;  of  the  name  or  initials  of  the  writer,  and  the 
date;  of  these,  it  may  be  remarked,  that  the  nanw  in  full  is  on  every 
account  preferable.  In  a  large  city,  where  there  are  hiuidreds  of  phy- 
sicians, it  is  impossible  for  pharmacists,  and  nuich  less  all  their  assistants, 
to  itecome  familiar  with  the  handwriting  and  initials  of  every  one  of 
them,  to  say  nothing  of  those  instances  in  which  two  or  more  have  the 
same  initials.  Now  if  this  practice  of  signing  prescriptions  has  any 
utility  at  all,  it  must  be  that  it  should  be  understood  by  the  apothecary, 
so  that  if  he  susj>ects  an  error,  or  retjuires  any  explanation,  he  may  make 
the  necessmy  intjuiries  to  corrtH-t  it,  without  interrogating  his  customer 
and  exciting  alarm,  liesides,  there  are  some  dangerous  substances,  and 
such  as  are  used  for  criminal  purposes,  that  the  druggist  is  only  justitieil 
in  vending  by  the  ssiuction  of  a  responsible  name,  and  this  name  should, 
then-fore,  l)e  clearly  and  intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  written  in  numerals, 
at  Iciist  in  Philadelphia;  this  convenient  fashion  is  jjrobably  owing, 
mainly,  to  a  large  number  of  eminent  practitioners  of  the  last  genera- 
ti<»n  being  membeis  of  the  ScK'iety  of  Friends,  and  to  the  wide  diffusion 
of  the  peculiarities  of  this  sect  in  the  "  Quaker  City,"  and  from  it,  as 
the  centre  of  medical  instruction,  to  other  localities. 

When  the  patient  is  in  moderate  circumstances,  the  ])hysician  indicates 
that  fact  to  the  aj)otheciiry  by  the  letter  P,  in  one  of  the  lower  corner:^ 
of  the  paper.  lY  very  poor,  PP  is  written  ;  from  a  conscientious  apoth- 
e<'arv,  eitiier  of  these  marks  secures  a  reasonal)le  re<hulion  in  the  price 
charged,  and  its  omission  by  the  ])hysician  leads  to  suspicion  that  the 
l)atient  is  not  deserving  of  special  charity. 
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CHAPTEE    II. 

ON  THE  ART  OF  SELECTING  AND  COMBINING  MEDICINES. 

THE  study  of  Materia  Medica  and  Therapeutics  is  designed  to  acquaint 
the  student  with  the  ases  and  powers  of  remedies,  and  to  prepare 
him  to  make  a  proper  selection  from  these  to  meet  the  ever-varying 
phases  of  diseases. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciated  until 
the  actual  emergencies  of  practice  arise,  and  the  necessity  becomes 
apparent  of  an  extended  and  a  thorough  knowledge  of  the  weapons  for 
combating  disease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always  be  within 
reach  of  the  physician,  and  one  or  more  of  the  best  medical  journals 
should  replenish  his  library  with  the  most  recent  discoveries  and  improve- 
ments ;  nowhere  can  a  professional  man  less  afford  to  economize  than  in 
his  books. 

A  ver\'  few  years  suffice  to  produce  important  changes,  both  in  the 
theory  and  practice  of  medicine ;  and  the  physician  Avho  stands  still 
while  progress  is  all  around  him  can  expect  no  better  fate  than  that  of 
the  mechanic,  the  farmer,  or  the  man  of  business  who  is  content  with 
the  appliances  of  the  past  age  in  endeavoring  to  comjiete  with  those  pos- 
sessed of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  who  have 
gone  before  us,  and  to  the  great  medical  authorities  in  our  own  time, 
should  prevent  a  hasty  departm-e  from  established  principles  or  modes 
of  treatment,  there  is  a  wide  and  profitable  range  for  experiment  in  the 
vast  extent  and  varietv  of  the  materia  medica,  and  the  combinations  of 
which  individual  remedies  are  susceptible. 

It  is  true  that  many  skilful  ])hysicians  employ  a  very  restricted  materia 
medica  ;  there  are  hundreds  in  the  United  States  who  carry  the  weapons 
they  use  for  treating  the  usual  forms  of  disease,  in  some  20  or  30  vials, 
carried  about  their  person  or  inclosed  in  a  pair  of  saddle-bags ;  while, 
for  unusual  cases,  they  keep  perhaps  as  many  more  on  their  office  shelves. 
Though  the  frequent  success  of  such,  through  skill  and  experience,  cannot 
be  questioned,  we  can  draw  no  inferences  from  this  fact  to  disparage  the 
employment  of  an  extended  and  varied  assortment  of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  everj^where  plants 
of  such  varied  and  unsii«pected  properties ;  and  why  is  art  from  the 
exhaustless  mine  of  nature  ever  turning  up  some  new  product,  endowed 
with  varied,  and,  perhaps,  health-restoring  powers,  if  the  physician,  into 
whose  special  keeping  the  business  of  testing  their  virtues  is  given, 
neglects  the  injunction,  "  Prove  all  things ;  hold  fast  that  which  is  good  ?^' 

In  the  foregoing  remarks,  I  would  not  be  understood  as  countenanc- 
ing a  departure  from  the  usual  materia  medica,  except  where  called  for 
by  the  requirements  of  practice,  and  justified  by  sound  discretion ;  and 
much  less  would  I  encom'age  any  of  those  innovations  upon  well-estab- 
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lislu'd  priiu-iples,  Avliich  have  taken  shape  in  the  various  pathies,  now  so 
pivvalent  anil  so  hiineiitahly  detieient  in  the  indispensable  elements  of 
coininon  senst'  and  coiniiinn  honesty. 

In  the  selection  of  nu'diiines,  then,  let  the  physieian  have  liefore  his 
mind  the  whole  materia  mediea,  with  a  complete  knowledj::e  of  which 
he  should  l>e  equipju'il  from  the  start.  Let  him  Jii'st  select  an  individual 
from  its  class,  with  a  view  to  all  its  ]iropcrties,  as  lik(>ly  to  atl'cct  the 
immediate  svmptons  he  is  combating,  and  the  i^eneral  result  of  tlie  case; 
and  sccoit(},  let  him  select  the  best  prejwration  of  it  with  reference  to 
etHciencv,  to  safety,  to  physical  properties,  and  to  all  other  circumstiinces. 

When  there  is  a  single  medicine,  M-liich  will  fully  meet  the  indica- 
tions, there  is  no  use  of  mixing  it  with  others,  except  so  far  as  its  prep- 
aration in  eligible  form  requires,  as  in  the  sequel;  when  there  is  an 
otHcinal  ])reparation,  whether  simple  or  compound,  which  is  adapted  to 
the  case,  it  is  generally  better  to  prescribe  it  by  its  otHcinal  name,  than 
to  attempt  a  similar  original  combination;  thus  Piliihv.  cathartlcw  com- 
posit(c  are  foimd  to  answer  a  common  indication  in  diseases  so  very 
frequently,  that  they  have  almost  superseded  extemporaneous  prepara- 
tions of  the  same,  or  nearly  the  same  ingredients;  this  is  the  case, 
though  to  a  less  extent,  of  other  officinal  preparations.  A  conunon 
exception  is  furnished  in  Piluhe  quinince  sulplKifis,  which  are  frequently 
prescribed  extemporaneously,  in  proportions  varying  from  the  officinal 
in  order  to  secure  their  being  freshly  prepared,  and  still  more  frequently 
varied  somewhat  in  composition  to  secure  greater  solubility  or  adapta- 
tion to  the  case  in  hand. 

Officinal  prej)arations  are  best  selected  in  emergencias,  since  they  are 
ready  without  the  delay  of  compounding  them,  Avhile  mast  forms  of 
extemporan(Y)us  prescription  require  time  for  their  preparation.  Physi- 
cians should  be  somewhat  influenced  by  economical  motives,  in  prescrib- 
ing for  persons  of  moderate  means ;  preparations  which  are  kept  on 
hand  by  the  apothecary,  are  cheaper  than  those  which  are  mixed  extem- 
j)oraneoiisly.  In  almost  every  class  of  medicines,  there  are  those  which 
are  very  costly ;  and  it  is  well  when  they  can  be  superseded  by  othere 
in  ]>rescribing  for  the  poor.  Many  practitioners  are  in  the  habit  of 
directing  for  such,  the  sul})hate  of  cinchonine  or  chinoidine,  instead  of  a 
salt  of  quinine;  a  plan  much  resorted  to  by  those  residing  in  remote 
situations,  who  have  to  act  as  their  own  apotheciu'ies,  and  find  their 
practice  among  the  poor  a  source  of  expense  rather  than  revenue. 

The  Art  of  Combining  Medicines. 

Notwithstanding  the  advantage  obtained  by  combining,  in  a  single 
]>rej)aration,  the  virtues  of  several  medicines,  there  is,  I  think,  more 
danger  of  the  inex[)crienced  attem|)ting  complications  not  sanctional  by 
sound  science,  than  of  erring  on  the  side  of  simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodically, 
and  as  briefly  as  possible,  the  several  advantages  to  be  attaiiunl  by  mc<lic- 
inal  combinations,  and  the  means  by  which  they  may  be  most  readily 
and  safely  fulfilled ;  and  in  the  series  of  prescriptions  appended,  shall 
endeavor  further  to  illiLstrate  the  subject. 
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In  compound  prescriptions,  we  usually  recognize  one  ingredient 
selected  from  the  materia  medica  as  the  most  important  in  a  therapeu- 
tical point  of  view.  This  is  designated  as  the  6«.s/.y.  Sometimes  two 
or  three  remedies  may  be  combined  to  form  the  basis,  but  if  they  have 
different  therapeutical  effects,  they  ai'e  considered  as  adjuvants,  correc- 
tives, etc. 

Although  this  classification  of  ingredients  is  not  absolute,  it  facili- 
tates the  study  of  the  subject,  and  we  jjroceed  to  notice — 

First.     The  Objects  to  be  attained  by  adding  to  the  Basis. 

Dilution. — A  great  many  remedies  are  too  strong  to  be  eligible  for  use 
without  the  addition  of  a  menstruum,  to  increase  the  dose  and  to  allow 
a  more  ready  division.  In  giving  calomel,  in  very  small  alterative 
doses,  it  is  impossible  to  apportion  it  properly  without  dilution  with 
some  suitable  substance,  such  as  sugar,  sugar  of  milk,  or  gum-arabic. 
In  using  small  doses  of  tarter  emetic,  sulphate  of  morphine,  or  other 
soluble  salts,  in  the  liquid  form,  it  is  usual  to  dilute  them  with  water. 
In  the  case  of  concentrated  liquid  preparations,  as  tinctures  of  aconite 
root,  nux  vomica,  etc.,  a  less  active  liquid  should  generally  be  added,  so 
as  to  bring  the  strength  of  the  preparation  to  a  less  dangerous  point, 
especially  when  prescribed  for  ignorant  or  careless  persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  first,  though 
one  of  the  least  important  objects  in  view,  in  adding  to  the  basis  or 
starting-point  of  the  prescription,  and  the  substance  so  employed,  if 
simply  for  this  end,  may  be  called  the  diluent.  Many  prescriptions 
consist  merely  of  the  basis  and  diluent. 

To  Heighten  or  give  Direction  to  the  Effects  of  the  Basis. — It  was 
formerly  considered  that  substances  of  similar  therapeutical  powers 
Avere  mutually  increased  in  energy  by  admixture.  This  idea  is  now 
generally  abandoned,  except  in  so  far  as  the  powers  of  medicines  may 
be  heightened  by  combining  them  with  others  capable  of  rendering  the 
system  more  susceptible  to  their  action,  or  of  giving  specific  direction ; 
thus  aromatic  stimulants  greatly  heighten  the  effects  of  tonics,  and  will 
be  found  generally  combined  with  them  in  tonic  preparations.  (See 
Tonie  Tinctures  and  Prescriptions.)  Rhubarb,  by  its  astringency,  modi- 
fies the  effects  of  other  cathartics,  as  in  Warner's  cordial.  We  have  a, 
further  illustration  of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative 
and  diaphoretic  direction  to  saline  remedies ;  and  of  Dover's  powder,  to 
render  extract  of  colchicum  more  sedative. 

Not  to  multiply  illustrations,  many  of  which  will  be  found  in  the 
context,  it  requires  to  be  mentioned  that  in  some  cases  the  adjuvant  may 
be  best  given  at  a  different  time  from  the  basis,  or  rather  that  the  two 
may  be  most  profitably  separated.  Thus,  it  is  customary  to  purge  a 
patient  affected  with  intermittent  before  giving  quinine ;  but  few  practi- 
tioners would  combine  the  cathartic  with  the  antiperiodic. 

There  are  sometimes  ingredients  in  a  prescription  which  may  be  con- 
sidered either  in  the  light  of  adjuvants  or  of  vehicles.  Thus  sulphuric 
acid  in  quinine  solutions  both  adds  to  the  effect,  as  is  commonly  con- 
sidered, and  afibrds  a  means  of  solution.     So  extracts,  combined  with 


1)70  SELECTING    AND    COMBINING    MEDICINES. 

otlior  rein(Hlie.s,  in:iy  lu'i«rhton  their  action.  Avhilo  aflonling  a  convenient 
vehicle  ior  niakiiii:-  them  into  a  j)ihilar  mass.  The  adjuvant  is,  how- 
ever, rarely  introduci'd,  j)ractitioiu'rs  generally  relying  upon  the  inde- 
)HM>dent  action  of  one  agent,  niodilied,  if  retjuired,  by  another,  which 
is  usnl  for  the  next  ohject. 

To  ihrrecf  .some  Ohjiviionahlc  Proprrfi/  in  one  or  both  of  the  Active 
hiffredicnts. — The  instances  in  which  this  motive  for  adding  to  tlie 
hiu^is  is  called  into  play  are  iully  illustrated  in  the  })rescriptions  which 
follow.  The  combination  of  opium  with  calomel,  in  dysentery,  is  one 
of  the  strongest  cases  in  point.  The  mercurial  is,  by  this  means,  ada])t<xl 
to  conditions  of  the  system  in  Avhich,  if  em])loyed  singly  in  the  same 
dose,  it  might  aguravate  the  symptoms.  Certain  etfeets  of  opium,  aa  a 
bui^is,  are  obviated  by  correctives,  as  compound  s})irit  of  ether,  Mhieh  is 
s;iid  to  diminish  its  nauseating  eti'ect  on  the  stoniiich. 

In  administering  oil  of  turjientine,  or  wormseed  oil,  as  a  vermifuge, 
some  corrective  is  needed  which  will  insure  a  purgative  effect,  and  ])re- 
vent  its  undue  absorption.  Oil  of  turpentine  and  laudanum  are  used 
as  correctives  to  castor  oil,  in  irritable  conditions  of  tlie  bowels  dimin- 
ishing its  purgative  effects  and  preventing  griping.  In  prescribing 
senna  the  cust(»m  is  almost  universal  of  adding  some  aromatic  seed  to 
the  iniiLsion  to  prevent  griping. 

^^'e  may  fre([uently  make  one  substance  answer  the  double  purpose 
of  a  corrective  and  diluent  or  vehicle.  In  this  connection  we  find  the 
medicated  waters  useful  for  licpiid  ])re])arations ;  soap  for  pills;  aro- 
matics  for  powders;  and  certain  stimulating  oils  in  ointments  and 
liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeutical  or 
ehemieal  in  its  operation,  or  both ;  while  the  effect  of  adding  essential 
oils  or  o])iates  to  cathartics  is  purely  therajieutical,  that  of  combining 
soap  with  resins,  to  correct  insolubility,  is  chemical  or  pharmaceutical. 
So,  in  combining  mastich  or  other  insoluble  r&sin  with  aloes,  the  effect 
of  that  cathartic  is  dinu'nished  and  protracted,  as  in  Chapman's  dinner 
pill  and  the  officinal  piluhe  aloes  et  mastiche. 

The  projtci'  iiicorjHjndion  of  the  inc/redients  fnr/rfher  is  an  object  of 
j)aramount  im[)ortance  in  the  preparation  of  medicines.  The  excipicnt 
added  for  this  })urpose  may  be  either  chemical  or  mechanical,  or  both  ; 
it  may  be  connected  with  the  therapeutic  ])lau  of  the  })rescription,  or 
may  be  added  solely  to  make  the  ])reparation  more  agreeable  to  the 
taste  and  more  uniform  in  consistence.  This  ingredient  is  imj)ortant  to 
be  designated  bv  the  ])hvsician,  from  the  fact  that  it  cannot  alwavs  be 
left  to  the  choice  of  the  pharmacist,  who  is  ignorant  of  the  thera})eiitical 
indi<'a(ions,  though  his  practical  accpiaintanee  with  the  subjwt  would 
quality  him  to  select  the  best  excij)ient.  The  rules  that  suggest  them- 
selves in  regard  to  the  proj)er  incorporation  of  ingredientis  together  can 
Ik.'  best  brought  into  view  in  connection  with  the  ditfcrent  forms  of 
medicines,  which  will  next  l)e  treated  of  in  detjiil,  and  in  such  rotation 
as  experience  has  shown  to  be  most  convenient  to  the  student. 
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CHAPTEK    III. 

LIQUID  PREPARATIONS,  SOLUTIONS,  MIXTURES,  ETC. 

THE  term  mixture  is  applied  strictly  to  those  liquids  in  Mliich 
insoluble  substances  are  susjjeuded,  but,  in  a  more  general  sense,  to 
all  liquid  medicines  not  included  in  one  of  the  several  classes  of  solu- 
tions, infusions,  tinctures,  etc.  In  the  present  chapter  I  shall  for  con- 
venience include  all  extemporaneous  preparations  prescribed  for  internal 
use  in  the  liquid  form,  endeavoring  to  adopt  such  a  classification  as  will 
aid  the  student  in  acquiring  a  knowledge  of  the  principles  which  should 
guide  the  practitioner  in  their  composition. 

The  hints  given  towards  the  pre2)aration  of  ingredients  into  the  form 
of  pills  are  generally  quite  reversed  in  the  case  of  mixtures,  which 
should  mostly  be  composed  of  substances  in  part  or  entirely  soluble,  or 
by  their  lightness  readily  diffusible  in  water.  In  mixtures,  the  use  of 
excipients  is  not  limited,  as  in  the  other  case,  by  the  necessity  of  not 
exceeding  a  certain  bulk,  but  they  may  be  freely  added  with  a  view  of 
improving  the  comjjosition  physically,  pharmaceutically,  and  therapeu- 
tically, and  ^Wthin  certain  pretty  wide  bounds,  while  the  range  of 
medicinal  agents  prescribed  is  enlarged  by  the  addition  of  a  great  num- 
ber of  fluids,  as  the  fixed  and  essential  oils,  ethers,  solutions  of  ammonia, 
etc.  There  are  reasons,  however,  which  make  the  art  of  combining  in 
the  liquid  much  more  difficult  than  in  the  solid  form.  In  the  presence 
of  water,  the  great  neutral  solvent,  the  chemical  affinities  of  various 
saline  ingredients  are  fully  brought  into  play,  which,  when  in  a  dry  or 
even  a  plastic  condition,  are  without  action  upon  each  other ;  again,  the 
physical  difficulties  to  be  overcome  in  tliLs  form  of  preparation  are  greater 
than  in  the  foregoing,  because  the  variety  of  materials  to  be  combined 
is  increased.  The  proper  suspension  of  fixed  and  essential  oils,  for 
instance,  is  a  matter  of  no  little  skill,  and  the  division  and  diffiision  of 
various  powders  require  judgment  and  skill  attainable  by  a  familiarity 
with  their  physical  properties. 

There  is  also  in  the  introduction  of  excipients  and  adjuvants,  great 
scope  for  the  exercise  of  ingenuity,  to  improve  not  only  the  flavor,  but 
the  appearance  of  mixtures. 

Next  to  a  considerable  range  of  practice  in  the  composition  of  mix- 
tures, I  know  of  no  better  M-ay  to  become  familiar  with  the  subject,  than 
by  a  study  of  the  syllabus  like  that  here  presented,  together  with  a 
number  of  approved  formulas,  such  as  are  grouped  together  in  thLs 
chapter. 
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Medicines  suited  to  Liquid  Form. 

Most  Soluble  Salts,   Light  Insoluble   Powdeks,   Extracts,  Gum  Resins, 
Fixed  axd  Essential  Oils,  and  all  the  Galenical  Solutions. 


SOLUBLE. 
Funning  Eligible  Sulutions  with  Water. 


INSOLUBLE. 


Alunien. 
Ainmon.  nuiriiis. 
Antiiu.  et  potiu-NS.  tart. 
B.irii  fliloriduin. 
Cak'ii  fhloriilum. 
CaU-ii  liyj)ii|)li()s{)his. 
Ferri  sulphas. 
Ferri  et  ainmon  citras. 
Ferri  et  pot.  tartras. 
Ferri  et  quiiiinre  citras, 
Ferri  pvrojthosplias. 
Manganesii  sulphas. 
Ma<rnesii  sulphas. 
Potassii  acetas. 
Pota.'isii  bicarbonas. 
Potassii  carbunas. 
Potassii  citras. 
Potassii  chloras. 
Potassii  liypopliosphis. 
Potassii  tartras. 
Potassii  brDMiidum. 
Potassii  ioiliduiu. 
Morphinae  acetas. 
MorphiniC  murias. 
Jlorpliiuffi  sulphas. 
Sodii  bicarbonas. 
Sodii  boras. 
Sodii  carbon  as. 
Sfxlii  chloridum. 
Sodii  liypiiphosphis. 
Sodii  sulphas. 
Stxlii  et  pot.  tartras. 
Sodii  phosphas. 
Aciduui  cilricuin. 
Aciduni  tartaricum. 
Aciduni  taunicum. 


Mixing  with  Water,  but  not  Forming  Clear 
Solutions. 


Requiring  Certain  Ad- 
ditions to  form  Eligi- 
ble Solutions. 

Quininpe  sidphas. 

('inchcninie  sulphas. 

(^uiuidiniL'  sulphas. 

(Jhiniiidine. 

Lxluni. 

Hydrarf,'.  ifxlid.  nd). 

Hequiring  Viscid  Snb- 
stiinces,  cw  Correctives 
or  Vehicles. 

Aniinonii  carbonas. 

Ilydrargyri  chloridi 
corros. 

Plunil)i  a<'etas. 

P<)ta.ssii  cyanuretuni. 

Pola.ssa. 


Diffused  by  agitation : — 

Magnesia. 

Potassii  bitart. 

Sulphur  pra>cip. 

Pulv.  cinchonie. 

Pulv.  ipecac. 

Calcis  phosphas. 

Quininaj  sulj)h. 
Miscible  by  trituration  alone : — 

pyXtractum  aconiti. 

Extractuni  belladonnse. 

Extractum  conii. 

Extractum  hyoscyanii. 

Extractum  stramonii. 

Extractum  taraxaci. 

Extractum  krauierije. 

Extractum  glycyrrhizae. 

Confectiones. 

Asafoetida. 

Ammoniacum. 

Guaiacum. 

Myrrha. 

Scammonium. 
Suspended  by  the  aid  of  viscid  excipients : — 

Copaiba. 

01.  amygdalae. 

01.  rioini. 

Ol.  olivie. 

Ol.  morrhuae. 

Olea  essentia. 

Ferri  protocarb. 
Best  combined  with  a  fixed  oil  or  yelk  of 

Ext.  cannabis  indicae. 

Camphora. 

Ol.  terebinthinae. 

Chlorolbrmum. 
Best  Formed  into  Solu- 
tion   in    making    the 
Chemical  Compounds. 
Ammonii  acetas. 
Magnesii  citras. 
Acid.  phosj)horic. 
Pota.ssii  ai-senitis. 
Potassii  citras. 
Arsenici  et  hyd.  iod. 
Piita.ssa. 
Ferri  citras. 
Ferri  nitras. 
Ferri  phosphas. 
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For  preparations  adapted  to  use  as  vehicles  or  correctives  of  the  un- 
pleasant taste,  and  other  properties,  especially  of  saline  substances,  see 
page  791. 

Of  the  most  numerous  class  in  the  syllabus,  those  which  form  eligible 
solutions  without  the  addition  of  any  chemical  or  other  excipients,  it 
should  be  remarked  that  many  are  so  well  adapted  to  combinations 
with  other  medical  or  corrective  substances  as  to  be  rarely  prescribed 
alone.  Thus,  muriate  of  ammonia  is  nearly  always  prescribed  with 
expectorant  remedies  in  cough  mixtures.  The  bicarbonate  and  carbo- 
nate of  potassium  and  of  sodium  with  prophylactics,  as  in  hooping- 
cough  mixtures,  or  with  stimulants,  as  in  ordinary  carminative  and 
antacid  remedies ;  acetate  of  potassium  is  much  used  with  other  diu- 
retics. Alum  and  borax  are  best  adapted  to  gargles  and  astringent 
washes,  in  which  other  medicines,  not  incompatible,  may  be  combined. 
Bromide  and  iodide  of  potassium  are  instances  of  mineral  substances, 
often  combined  with  vegetable  alteratives,  which  increase  their  effect 
and  take  off  at  the  same  time  their  very  unpleasant  sensible  properties. 

In  the  formulas  which  follow,  these  modes  of  combination  are  illus- 
trated as  well  as  those  of  the  less  soluble  substances  displayed  in  the 
other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmaceutical  chemistry  contains 
the  mode  of  preparing  those  solutions,  the  medicinal  ingredients  of 
which  are  developed  spontaneously  in  the  process  of  preparation. 

Chemical  and  Pharmaceutical  Incompatibles. 

The  subject  of  incompatibles  is,  it  appears  to  me,  too  much  of  a 
stumbling-block  to  the  student.  A  moderate  amount  of  chemical 
knowledge  will  serve  to  guard  the  practitioner  against  the  use  of  in- 
compatibles entirely,  while  the  observance  of  a  few  simple  rules  will  be 
sufficient  to  protect  from  glaring  errors  in  this  respect.  In  the  list  of 
substances  incompatible  with  each  other,  as  published  in  the  older  works, 
perhaps  a  majority  are  not  likely  to  be  ordered,  on  account  of  any  fitness 
they  have  for  each  other  in  their  therapeutical  relations,  while  it  is  well 
known  that  some  of  the  most  popular  of  prescriptions  are  framed  with 
the  especial  design  of  producing  precipitates,  which,  being  diffused  in 
tlie  resulting  liquid,  aid  its  general  effect. 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatible,  by 
giving  sanction  to  the  idea  that  all  substances  which  form  insoluble  pre- 
cipitates are  incompatible  with  each  other.  An  insoluble  compound  is 
not  necessarily  inert,  but,  as  experience  abundantly  j)roves,  is  frequently 
the  best  and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged  of  by 
ordinary  chemical  laws,  as  manifested  in  the  laboratory  of  the  chemist. 
The  difference  of  action  between  the  animal  solvents  under  the  influence 
of  the  life  force,  and  those  employed  by  the  chemist  with  the  mechanical 
means  at  his  command,  are  too  well  known  and  appreciated  to  require 
extended  notice.  Living  beings  can  dissolve,  appropriate,  and  circulate 
in  their  fluids  substances  which,  to  ordinary  agencies,  are  most  intrac- 
table and  insoluble. 
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Corrosive  Rublimato,  wlu'ii  urocipitatcd  by  albumen,  jjluten,  and  easein, 
is  i)i>'senU'(l  in  the  most  ins»)lnl)lc  torin  ]iiissiblo,  and  yet  tins  mode  of 
('oiul)iiuition  is  lii>;ldy  reconuucndt'd  by  the  French  as  beinii;  more  easily 
t'Mihn'cd  bv  the  stomach,  while  the  ahi-rative  ett'ect  is  both  mild  and 
certain.  This  nuxle  of  procedure  is  stated  by  Dorvanlt  to  be  adapted 
to  a  number  of  mineral  salts,  such  as  lead,  tin,  zinc,  eo])pi'r,  silver, 
nladinnn,  and  oold,  all  of  which  form,  Nvith  albnininous  substances, 
(•om|)oun(ls  insohiblc  in  water  and  ordinary  solvents,  but  soluble  in  the 
lii|uids  of  the  alimentary  cauid,  by  the  aid  of  which  they  are  placed  in 
condition  very  suitaide  for  medicinal  action. 

These  facts  arc  apj)licablc  to  toxicolo<>y.  When,  in  a  case  of  poison- 
intr  from  vejz;etable  alkalies,  tannin  or  an  astringent  decoction  is  <>iven; 
or,  after  the  use  of  a  poisonous  dose  of  arsenious  acid,  we  <rive  hydrated 
peroxide  of  ii'on;  or,  after  corrosive  sublimate,  albumen;  an  insoluble 
compound  is  formed  in  each  case,  and  yet  it  does  not  follow  tliat  these 
compounds  arc  incM't,  but  oidy  that  their  innncdiate  effects  arc  destroyed, 
and  their  absorption  diminished;  indeed  it  lias  been  proved  that,  in 
cases  of  poisoniug;,  where  antidotes  had  been  used  successfully,  the  urine 
contained  l)oth  the  poison  and  antidote  5  or  6  days  after  they  were 
taken.  The  practice  of  administering  purgatives  and  emetics  for  the 
complete  evacuation  of  ])oisous,  even  after  neutralization,  is  founded  ou 
the  i'act  that  they  are  still  capable  of  slow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the  fact 
tliat  when  active  metallic  substances,  as,  for  instance,  the  salts  of  mer- 
curv  and  of  antimony,  are  taken  for  some  time  continuously,  they  seem 
to  he  deposited  in  the  alimentary  canal  in  an  insoluble  form,  so  tliat,  by 
administering  a  chemical  preparation  which  forms  with  them  soluble 
salts,  they  sometimes  display  their  activity  to  an  alarming  and  even 
dangerous  extent.  The  rationale  of  the  use  of  iodide  of  j)otassium, 
after  the  long-continued  use  of  mercurials,  is,  that  it  forms  an  iodide  of 
mercury,  which  it  dissolves  and  carries  off  through  the  secretions;  sali- 
vation is  sometimes  induced,  unexpectedly,  in  this  May.  It  is  statetl 
that  patients,  who  have  used  antimonials,  are  sometimes  nauseated  by 
lemona<le  made  from  tartaric  acid,  owing  to  the  formation  of  tartar 
emetii-  from  the  undissolved  oxide  of  antimony.  These  facts  are  not 
without  interest,  in  connection  with  the  subject  of  prescribing. 

Considering  it  necessaiy,  as  a  general  rule,  to  avoid  the  association  of 
sulxtances  which,  by  contact,  may  produce  unknown  or  ill-defined  com- 
pounds, or  compounds  different  from  those  intended  to  be  administered, 
J  j)roceed  to  state  briefly  the  most  important  rules  relative  to  iuoom- 
j)atibles : — 

Conditions  resulting  in  Chemical  Ineoinpatibility* 

1.  Whenever  two  salts  in  solution  can,  by  i\\Q  exchange  of  their 
bas«?s  and  acids,  form  a  soluble  and  an  insoluble  salt,  or  two  insoluble 
sjilts,  the  decomjxisition  takes  j)lace — the  insoluble  s;dt  is  precijiitatcd, 
or,  rarelv,  i)y  combining  with  the  soluble  salt,  gives  birth  to  a  double 
salt. 

2.  If  we  mix  solutions  of  two  salts  which  cannot  create  a  soluble 

•  See  all  the  first  chapter  on  Inorganic  Chemicals,  page  170. 
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and  an  insoluble  salt,  a  precipitate  will  not  be  formed,  though  often 
there  will  be  decomposition. 

3.  In  mixing  any  salt  and  a  strong  acid,  a  decomposition  is  very  apt 
to  take  place;  salts  containing  feeble  acids,  especially  carbonic  and 
acetic,  are  always  decomposed  by  strong  acids. 

4.  Alkalies  in  contact  with  the  salts  of  the  metals  proper,  or  of  the 
alkaloids,  decompose  them,  precipitating  their  bases, 

5.  ^letallic  oxides,  in  contact  with  acids,  combine  with  them  and 
form  salts  the  properties  of  Avhich  are  sometimes  unlike  either  the  acid 
or  the  oxide. 

6.  Vegetable  astringents  precipitate  albumen,  gelatin,  vegetable  alka- 
lies, and  numerous  metallic  oxides,  and  with  salts  of  iron  produce  inky 
solutions. 

7.  Glucosides,  such  as  santonin  and  colocynthin,  should  not  be  pre- 
scribed with  free  acids  or  with  emulsin. 

8.  The  condition  most  favorable  to  chemical  action  is  a  solution  of 
the  salts  in  concentrated  form  without  the  intervention  of  viscid  sub- 
stances, so  that  W'hen  the  indications  require  the  employment  of  two 
substances  which  are  incompatible,  it  is  well  to  form  a  dilute  solution 
of  one  of  them  in  a  mucilaginous  or  syrupy  liquid  before  adding  the 
other.     In  this  way  the  decomposition  may  often  be  averted. 

In  the  table  appended,  some  preparations  are  mentioned  which,  as  a 
general  rule,  the  practitioner  should  avoid  combining  with  other  chemical 
substances ;  they  are  best  given  in  simple  solution,  or  some  of  them, 
with  the  addition  of  the  Galenical  preparations,  or  simple  saccharine  or 
mucilaginous  excipients: — 

Acidum  hydrocyanicum.  Potassii  cyanidiim. 

Acidum  nitro-muriaticum.  Potassii  bromidum. 

Liquor  hydrarg.  et  arsen.  iod.  Potassii  iodidum. 

Liquor  potassii  arsenitis.  Potassii  permanjjranas. 

Liquor  calcis.  Ferri  et  pot.  tartras. 

Liquor  barii  cliloridi.  Quininse  sulphas. 

Liquor  calcii  cliloridi.  Cinchonina  sulplias. 

Liquor  iodi  compositus.  Quinidinse  sulphas. 

Liquor  potassse.  Morphine  sulphas. 

Liquor  ferri  citratis.  Morphinse  murias. 

Liquor  ferri  nitratis.  Morphinse  acetas. 

Liquor  niorphinae  sulphatis.  Morphinse  valerianas. 

Tinct.  ferri  chloridi.  Zinci  acetas. 

Tinct.  iodi.  Potassii  acetas. 
Antimonii  et  potassii  tartras. 

In  addition  to  what  has  been  said,  it  seems  proper  to  notice  what  will 
be  more  particularly  brought  into  view  in  commenting  on  the  formulas 
which  follow ;  the  intentional  use  of  medicines,  in  one  sense  incompati- 
ble, for  the  purpose  of  producing  new  and  more  desirable  compounds. 
The  proto-carl^onate  of  iron  is  in  this  way  produced  from  the  sulphate 
and  a  carbonated  alkali :  the  acetate  of  ammonium  bv  the  addition  of 
acetic  acid  to  a  solution  of  the  carbonate.  In  the  same  way  black  and 
yellow  wash  are  extemporaneously  prepared  by  adding  to  lime-water, 
calomel  and  corrosive  sublimate,  respectively.  The  as.«!Ociation  of  sul- 
phate of  zinc  and  acetate  of  lead  furnishes  a  familiar  illustration  of  the 
same  fact ;  the  resulting  precipitate  of  sulphate  of  lead,  occurring  as  an 
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iin|»alj)iil)le  iR>wck'r  or  magma,  is  favorable  to  the  therapeutic  object  in 

view. 

Ijaudaimiii  is  quite  incompatible  with  subacetate  of  lead ;  but  one  of 
the  m«»st  poj)ul;u'  of  lotions  contiiins  these  ingredients  asst)ciated,  so  that 
it  is  not  correct  to  say  that  these  substances  are  incom{)atil)le  in  a  metiical 
sense,  however,  in  a  purely  chemical  point  of  view,  they  may  be  consid- 
ered so. 

rhiirmiecidicnl  incompatibles  are  those  in  which  a  disturbance  of  a 
sohitiou  takes  place  in  a  way  not  considered  strictly  chemical.  Obser- 
vation h:ts  satisfied  me  tliat  these  are  very  commonly  iLssociated,  both  in 
pills  and  liiiuid  preparations.  If  we  add  tincture  of  tolu  to  an  aqueous 
solution,  the  resin  of  the  tola  separates  almost  entirely  as  a  coagulum, 
and  collects  on  the  side  of  the  bottle,  thus  being  lost  as  a  medicinal  in- 
greilient  of  the  preparation,  besides  rendering  it  very  unsightly.  The 
siune  remark  a])plies  to  tincture  of  myrrh  added  to  solution  of  astrin- 
gent sidts,  and  to  other  resinoas  tinctui'es  prescribed  in  connection  with 
aqueous  liquids. 

On  the  admixture  of  tincture  of  guaiacum  w'ith  the  spirit  of  nitric 
ether,  the  rasinous  tincture  gelatinizes  into  a  mass,  and  is  unfit  for  use. 
The  addition  of  tincture  of  cinnamon  to  infusion  of  digitalis  after  fil- 
tration, as  du-ected  in  the  Fharmacopoeia,  occasions  a  precipitate. 

List  of  Pharmaceutical  Incompatibles. 

Comp.  infusion  of  cinchona,  with  coiup.  infusion  of  gentian. 

Essential  oils,  with  aqueous  licjuii-ls  in  (juantities  exceeding  1  drop  to  f^. 

Fixed  oils  and  copaiva,  with  aqueous  liquids,  except  with  excipients. 

Spirit  of  nitric  ether,  with  strong  mucilages. 

Infusions  geMerally,  with  metallic  salts. 

Compound  infusion  of  gentian,  witli  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  with  those  made  with  weak  alcohol. 

Tinctures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 

Excipients  used  in  IMixtures. 

The  consideration  of  excipients  will  bring  into  view  the  best  modes 
of  overcoming  some  pharmaceutical  incompatibilities. 

In  the  form  of  mixture  the  following  li(piids  are  used  as  diluents : — 

Water.  Compound  infusion  of  rose. 

The  medicated  waters.  Emulsion  of  almonds. 

Syrups.  Honey  of  rose. 

As  excipients  or  constituents  in  a  stricter  sense — 


Powd.  acacia,  "1     •      i        •     •  Many  of  the  extracts. 

Sugar,  }  "^^^^^  ^'  ^'•^g^y-  Yolk  of  egg. 

Powd.  tragacanth.  "White  of  egg. 
Confections. 

As  flavoring  agents  with  viscid  ingrediouts  as  above — 

Oil  of  caraway.  Tincture  of  tolu. 

Oil  of  cinnamon.  Tincture  of  ginger. 

Oil  of  cloves.  Spirits  of  aniseed. 

Oil  of  gaultheria.  Spirits  of  lemon. 

Oil  of  sa.s.safra8.  Spirits  of  nutmeg. 

Oil  of  bitter  almond,  etc.  Spirits  of  the  mints. 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingredients- 
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Tincture  of  cinnamon.  Comp.  tincture  of  gentian. 

Aniseed  cordial.  Fluid  extract  of  vanilla. 

Tincture  of  cardamom.  Ginger  syrup. 

Compound  tincture  of  cardamom.  Lemon  syrup. 

Compound  spirit  of  lavender.  Tolu  syrup. 

Tincture  of  fresh  orange-peel.  Cura9oa  cordial. 

Elixir  of  orange.  Fruit  syrups,  etc. 

The  diluents  are  useful  by  enabling  us  to  divide  tli^  doses  of  an  active 
medicine  to  almost  any  extent ;  they  correspond  to  the  sugar,  gum,  aro- 
matic powder,  etc.,  prescribed  for  a  similar  purpose  with  powders,  and 
with  conserve  of  rose  and  other  bulky  additions  used  in  pill  masses. 

The  immense  utility  of  excipients,  and  flavoring  agents  generally, 
will  be  best  illustrated  by  the  examples  which  follow.  The  skilful 
employment  of  these  adds  greatly  to  the  success  of  the  prescriber. 

The  necessity  of  limiting  the  assortment  of  prescriptions  given,  and 
the  importance  of  including  in  them  a  considerable  variety  of  medicinal 
agents,  will  forbid  the  illustration  of  all  the  numerous  points  in  this  con- 
nection, and  much  is  necessarily  left  to  the  ingenuity  of  the  learner. 

Extemporaneous  Solutions,  Mixtures,  etc. 

The  great  increase  in  the  use  of  remedies  w^hich  can  be  most  readily 
exhibited  in  the  form  of  emulsion,  within  the  last  few  years,  requires  a 
fuller  description  of  the  various  methods  of  preparing  them ;  and  although 
ordinarily  emulsions  have  been  considered  to  belong  to  extemporaneous 
pharmacy,  they  have  been  of  late  years  prepared  and  oiFered  for  sale  by 
a  number  of  manufacturers  as  permanent  and  reliable  articles  of  com- 
merce. 

A  number  of  d  liferent  methods  and  a  variety  of  substances  have  been 
recommended  for  the  preparation  of  emulsions. 

The  substances  used  are  those  which  furnish  mucilage,  but  all  muci- 
laginous substances  do  not  make  equally  good  emulsions.  Gum-arabic 
should  be  named  first  as  being  the  most  desirable,  all  things  considered ; 
it  is  easily  obtained  in  a  state  of  purity  and  in  good  powder,  at  the  same 
time  it  yields  a  mucilage  which  has  the  requisite  viscidity  and  freedom 
from  objectionable  taste  or  odor.  The  yolk  of  eggs  is  next  in  order  for 
the  readiness  with  which  a  good  emulsion  can  be  prepared.  JMucilage 
of  tragacanth  is  also  employed,  but  with  less  satisfactory  results  than  the 
two  just  mentioned  ;  powdered  extract  of  liquorice  is  also  used  very  suc- 
cessfully for  this  purpose  in  the  same  manner  as  gum-arabic ;  alkaline 
solutions  are  also  used  to  attain  the  same  purpose,  although  they  cannot 
be  termed  emulsifiers  properly,  as  the  mixture  resulting  from  their  use 
is  a  soap  rather  than  an  emulsion.  The  tincture  of  soap  bark  (quillaise 
,  saponaria)  has  been  recommended  within  a  few  years  past,  although  it 
has  not  as  yet  been  used  to  any  great  extent.  It  has  been  a  question 
whether  the  therapeutic  action  of  quillaia  bark  has  been  studied  suffi- 
ciently to  render  it  proper  to  use  it  indiscriminately  as  an  emulsifying 
agent. 

The  most  usual  method  of  making  emulsions  is  to  form  the  mucilage 
of  about  the  same  thickness  as  the  oil  to  be  emulsified,  and  add  the  oil 
by  degrees  to  the  mucilage,  thinning  the  mixture  from  time  to  time  by 
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the  addition  of  the  dikient.     AVhtii  skilfully  done  this  method   gives 
gotnl  results. 

The  siinie  metluxl  is  pursuinl  with  yolk  of  e<;p;s  as  with  <;uin  mucilage. 
The  ohjcction  to  emulsions  made  with  yolk  of  egg  is,  that  they  are  more 
liable  to  t-hangt'  than  emulsions  made  with  gum.  AnotluT  process,  and 
one  which  h:is  Iwen  reconmiended  very  highly  of  late  years,  consists  of 
ruhhing  the  tinest  ]>owdered  ginn-arahic  with  the  oil  or  copaiba  that  is 
to  he  cmidsiticd  until  a  jK-rfectly  smooth  mixtiu'c  has  been  olHaiiKnl,  into 
which,  i>v  degrees,  the  vehicle  or  diluent  is  incorporated  with  careful 
rul)l)ing.  Some  of  the  most  permanent  and  })erfect  emulsions  arc  made 
in  this  manner. 

For  small  operations  the  ordinary  porcelain  mortars  answer  the  pur- 
pose, but  for  large  operations,  as  for  the  preparation  of  stock  enmlsions, 

the  use  of  a  churn  is  a  y-reat  convenience 
rig.  LAi,  jjjj^l  saving.     The  ordinary  churns,  such  as 

are  sold  by  the  manufacturers  of  agricul- 
tural implements,  answers  ])retty  well,  but 
are  objectionable  on  account  of  not  being 
sufficiently  tight  around  the  axle.  The  ap- 
paratus (Fig.  237)  known  as  the  Sparrow 
centrifugal  mixer,  is  an  excellent  device 
for  accomplishing  this  work.  It  consists 
of  two  sets  of  stirrers,  operated  by  gear 
wdieels,  which  throw  the  material  from  one 
to  the  other,  and  thus  keep  a  constant  agi- 
tation of  the  material  and  a  thorough  ad- 
mixture is  soon  effected.  It  is  made  of  two  sizes,  for  5  quarts  and  10 
(piarts,  and  is  sold  at  the  moderate  price  of  8-3.25  and  84.25  each. 

For  larger  ojierations  an  apparatus  nsed  by  ^Messrs.  H.  C.  Blair's  Sons 
is  perhaps  the  most  effective  instrument  used  for  this  purpose.  It  con- 
sists of  two  frames,  fastened  to  separate  spindles,  playing  Avithin  each 
other  and  revolving  in  opposite  directions  ;  eiich  frame  carries  a  number 
of  flat  blades,  set  at  an  angle  and  working  between  eaeli  other;  the 
mucilage  is  placeil  in  a  tinned  bucket,  in  which  the  frames  revolve  and 
the  oil  is  added  to  the  mucilao-e  bv  deo;rees,  and  a  short  time  suffices  to 
emulsily  several  gallons  of  materials. 

Astringents. 

M'vdxira  Crdce,  U.  S.  P.     {Chalk  Mixtures,  or  Chalk  Julep.) 

Take  of  Compound  chalk  powder,  twenty  parts   .        .        .        .20 

Cinnamon  water,  forty  parts 4() 

Water,  forty  parts 40 

Tfub  them  together  until  they  are  thoroughly  mixed. 

To  this,  which  is  a  ])opular  antacid  astringent,  the  addition  is  often 
made  of  tincture  of  kino,  or  some  similar  vegetable  astringent,  either 
with  or  without  tincture  of  opium.  In  the  absence  of  cinnamon  water, 
2  drops  (»f  the  oil  of  cinnamon  for  each  ounce  of  that  water  ordered 
may  be  added  to  the  dry  ingredients.  As  the  mixture  does  not  keep 
very  well,  it  is  a  convenient  plan  for  the  physician  and  pharmacist  to 
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keep  the  powder  ready  mixed,  and  add  the  water  when  requh'ed.    Chalk 
mixtiu-e  is  given  in  an  aduh  dose  of  a  tablespooufuh 

Blue  Mass  and  Chalk  Mixture. 

Take  of  Mercurial  mass,  in  powder 5ss. 

Prepared  chalk 3j. 

Gum-arabic,  in  powder, 

Sugar,  of  each 3ss. 

Tincture  of  opium tt\^xxx. 

Aromatic  syrup  of  rhubarb fsj,  fSvj. 

Triturate  into  a  uniform  mixture. 

Dose,  foj,  to  stimulate  the  secretion  of  bile  and  check  diarrhoea. 
Tincture  of  kino  or  other  astringents  may  be  added.  It  should  be 
shaken  before  being  administered. 

Carbonate  of  Bismuth  3Iixture. 

Take  of  Subcarbonate  of  bismuth 3ij- 

Cinnamon  water, 

Sj'rup  of  gum-arabic,  each f^ij. 

Mix  them. 

Dose,  a  teaspoonful  in  cholera  infantum,  or  for  an  adult  fSss. 

Parrish's  Camphor  3Iixtur€.     (Dr.  Parrish,  Sr.) 

Take  of  Aquae  camphorse fsiij- 

Spirit  lavandulse  compos f,5J. 

Sacchari 3j. 

Misce. 

Give  a  tablespoonful  every  2  hours  in  diarrhoea  and  cholera  morbus, 
adding  10  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has  been 
found  so  generally  useful  and  safe  that  it  has  become  a  standard  remedy, 
and  is  prepared  and  sold  by  all  druggists  in  Philadelphia,  and  prescribed 
extensively  throughout  the  United  States. 

Hopeh  Camphor  Mixture. 

Take  of  Aquse  camphora? f^iv- 

Acidi  nitrosi ttlxxx. 

Tincturae  opii tt^xx. 

Misce. 

Dose,  a  tablespoonful  every  2  hours  in  diarrhoea  and  dysenter}\ 
This  formula  w^as  originally  made  public,  after  26  years'  experience 
of  its  iLse  in  dysentery,  by  Thomas  Hope,  Esq.,  surgeon,  Chatham,  in 
the  Edinburgh  Medical  and  Surgical  Journal,  January-,  1824.  Dr. 
Hope  was  in  the  habit  of  directing  nitrous  acid,  not  nitric,  which  he 
says  he  has  "not  found  to  produce  any  good  eifect."  I  have  been 
careful  to  follow  his  formula  literally,  and  have  for  the  purpose  pre- 
pared nitrous  acid  by  the  process  given  on  p.  200;  though  nitrous 
readily  passes  into  nitric  acid  by  contact  with  Mater,  this  reaction  does 
not  occur  in  presence  of  an  excess  of  nitric  acid.  Few  remedies  have 
a  more  general  and  widespread  reputation  than  this;  it  is  now  fre- 
quently prescribed,  more  than  80  years  after  its  vu'tues  were  originally 
discovered. 
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Tonics. 

Fever  and  Ague  Mixture. 

Take  of  Powdered  red  bark oiij- 

(\)iitec'lion  of  oi)iuin, 

Lemon-juice,  each  ......  3iss. 

Tort  wine fsiij- 

Mix  by  trituration  in  a  mortar. 

Dose,  3  tal)losp(X)nfiils  nioruiiig,  noon,  and  night,  the  day  the  fever 
isotr. 

Some  recipes  direct  powdered  serpentaria,  it)j,  in  addition  to  the 
above. 

Thouiih  not  an  elegant,  this  is  a  most  efficient  and  valuable  com- 

binatiou. 

Solution  of  Acetate  of  Chinoidine. 

Take  of  Chinoidine ^j. 

Acetic  acid f3J. 

Water fgxxix. 

!Make  a  solution. 

Each  lluidrachm  contains  about  2  grains  of  chinoidine,  and  serves  as 
a  dose. 

This  is  a  cheap  form  of  cinchona  preparation,  used  with  success  in 
tlie  Moyamensing  Dispensary,  Philadelphia. 

3Iistura  Ferri  Composita,  U.  S.  P.     {Grijith's  Myrrh  Mixture.) 

Take  of  Myrrh,  in  small  pieces,  eighteen  parts         ...        18 

Sugar,  eighteen  parts 18 

Carbonate  of  potassium,  eight  parts    ....  8 

Triturate  together  into  a  fine  milky  mixture  with 

Rose-water,  nine  hundred  parts 900 

Then  add— 

Spirit  of  lavender  (simple),  fifty  parts  ...        50 

Sulphate  of  iron,  in  coarse  powder,  six  parts      .         .  (3 

To  make  one  thousand  parts         ....     1000 

Pour  the  mixture  innnediately  into  a  bottle,  which  must  be  well 
stopped.  This  prejxu'ation  should  be  freshly  made  when  wanted  for 
use. 

Do.se,  a  tablespoon ful,  as  a  tonic  in  phtliisis,  and  in  anjemic  cases 
generally. 

The  strict  plnu'^eology  of  the  Pharmncopfeia  has  been  departed  from 
al)ove  in  the  ]jo|)e  of  rendering  the  pharmaceutical  ])oints  in  the  prepa- 
i"ation  more  clear.  The  sulphate  of  iron  and  carbonate  of  potiLssium 
here  ased  form  by  double  decomposition  sulphate  of  pota.>Nsium  and 
protocarbonate  of  iron,  which  latter  floats  in  the  milky  mixture  of 
myrrh  and  sugar,  giving  it  a  green  color.  This  is  in  very  small  pro- 
portion, so  tiiat  in  each  l^ss  dose  there  is  not  more  than  gr.  ss.  This 
preparation  is,  however,  a  very  useful  and  elegant  one.  (See  3Ia^m 
Ferri  Carbonaiis  and  Pil.  Ferri  Composita.) 
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WarcVs  Mixture.     (A  Solution  of  3Ialate  of  Iron.) 

Take  of  Cranberry  juice foxij. 

Hydrated  sesquioxide  of  iron 5iv. 

Mix,  and  allow  it  to  stand  for  48  hours.     Add — 

Alcohol       ......        .        .        .        .    f5iv. 

And  filter.     The  dose  should  be  1  to  2  teaspoonfuls. 

A  good  Preparation  of  Iron  and  Cinchona. 

(Substitute  for  Tinctura  Cinchonse  Ferrata. — See  p.  693.) 

Take  of  Tinct.  cinchonse  comp f^iv. 

Ferri  citratis 3j. 

Acidi  citrici gr.  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  together,  and  dissolve  in 
the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  foij  (see  p. 
348)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry  salt. 

The  dose  is  a  teaspoonful,  ooutaining  2  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tannate  of  iron  as  soon  as  formed,  and 
although  there  is  a  liability  to  considerable  precipitate  of  cinchonic  red, 
and  probably  of  the  alkaloids,  but  very  little  ii'on  is  thrown  down. 

A  Concentrated  Sdvtion  of  Quinine  and  Iron. 

Take  of  Quininpe  sulphatis 9.1- 

Tr.  ferri  chloridi fSIii&s. 

Ft.  solutio. 

One  grain  of  sulphate  of  quinine  is  contained  in  every  7|  minims 
(about  15  drops)  of  the  solution,  Avhich  is  an  appropriate  dose ;  it  may 
be  made  with  three  times  the  proportion  of  quinine  salt.  To  prescribe 
it  in  a  more  diluted  form,  add  w^ater  f^ij,  and  syrup  of  orange-peel  (or 
other  suitable  flavor)  foiij.  The  dose  wdll  then  be  a  teaspoonful,  equiv- 
alent to  1  gr.  of  the  quinine  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
useful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  condi- 
tion and  erysipelatous  tendencies. 

A  Bitter  Tonic  for  Dyspepsia. 

Take  of  Tinct.  cinchonae  comp. f.liv. 

Tincturse  nucis  vomicae foj. 

Misce. 

A  teaspoonful  3  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  effect 
should  be  carefully  watched  and  its  use  omitted  ^vhen  symptoms  of  mus- 
cular contraction  appear. 
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A  Tunic  Cholagogue. 

Take  of  Qiiiiiiim^  sulj)lmti.s 3ij. 

Kxliiicti  le{)liuulr:e 3j. 

Tinetura  stillin>,'in3 f.^'^" 

Extnuti  podojihylli Siij- 

Olei  .sassafras, 

Oli'i  uaultheria3,  aa  .        .        .-      .        .         .        .  gtt.  x. 

Thotiat-i q.  s.  ut  ft.  f5viij. 

Misce. 

l)(Kso,  a  tcaspoonfiil  3  times  a  day. 

This  Ibrniula,  by  Dr.  Mayes,  of  South  Carolina,  is  said  nearly  to 
represent  the  celebrated  Oso;(kx1's  cholagogue  so  extensively  used  in  the 
Valley  of  the  Missis-sippi  and  elsewhere. 

Mixture  of  Quinine  for  Children. 

Take  of  Qiiiiiinne  sulphatis,  pulv 5ss- 

Acacia'  pulveris 3ss. 

Syriipi  zingiberis fsiv. 

Ft.  mistura. 

Siff. — A  teaspoOnful,  containing  a  grain  of  the  quinine  salt,  3  times  a 
day. 

Tile  method  of  pres(.Til)ing  .sulphate  of  quinine  dissolved  by  the  aid 
of  aromatic  sul[)huric  acid,  develops  its  taste  to  the  utmo.st,  while,  on 
the  contrary,  by  .saspending  it  in  a  very  viscid  liquid  as  above,  the  con- 
tact with  the  organs  of  taste  is  less  perfect,  and  it"  followed  immediately 
by  a  cracker  or  ])iece  of  bread  the  bitterness  is  not  inconveniently  ex- 
])erienccd.  \\'licn  not  contraindicuted  a  few  grains  of  tiinuic  acid  may 
be  added  to  obtuud  the  bitterness. 
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Carbonate  of  Ammonium  Mixture. 


Each  dose  contains 

Take  of  Carbonate  of  ammonium 

gr.  X. 

Powdered  gum-arabic     . 

gr.  X. 

Sugar,  eacli     .... 

3iss 

gr.  X. 

Coinp.  spirit  of  ether 

JT\,XV. 

Conip.  tine,  of  cardam.,  each 

fSi.) 

ni,xv. 

Water 

f5njss. 

Make  a  mixture. 

Dose,  a  tabIcsj)oonful  every  2  or  3  hoiu's.      A  stimulant   in    low 
conditions,  as  in  the  last  stages  of  disease. 

Oil  of  Turpentine  Mixture. 

Take  of  Oloi  terobintliinoe f.^iij- 

Olci  olivic ,  f5v. 

I'lilv.  acacia;, 

Sacchari,  aa .^ij. 

Tinctunc  opii n\,Ij. 

Aqua;  cinuamoini f3vss. 
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Mix  the  oil  of  turpentine  with  the  olive  oil,  and  triturate  these  with 
the  gum  and  sugar,  previou'^ly  incorporated  with  a  little  cinnamon  water, 
then  dilute  with  tlie  ]-emainder  of  the  cinnamon  water,  add  the  lauda- 
num, and  shake  the  vial  till  they  are  well  mixed. 

Oil  of  turpentine  does  not  readily  form  an  emulsion  with  gum  and 
sugar  unless  mixed  with  some  fixed  oil,  though  the  yolk  of  an  egg  may 
be  substituted  for  all  other  excipients.  Dose  of  the  above  mixture  f.5j 
(a  teaspoonfulj  containing  n^^iv  of  the  oil  of  turpentine  and  n^j  of 
laudanum. 

Mistara  Asafcetidce,  U.  S.  P.     {3Iilk  of  Asafoetida) 

Take  of  Asafcetida,  four  parts        . 4 

Water,  one  hundred  parts 100 

Rub  the  a-safoetida  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 

A  good  extemporaneous  way  to  prepare  this  very  popular  anti-spas- 
modic, is  to  form  a  wine  of  asafoetida,  as  directed  by  Heniy  N.  Ritten- 
house,  by  triturating  ,5ss  of  the  gum  resin  with  fox  wine.  The  gum 
resin  should  be  carefully  selected,  so  as  not  to  require  straining ;  this 
wine  will  keep,  and  is  converted  into  the  mixture  by  adding  to  water 
in  the  proportion  of  5j  (by  weight)  to  each  f^j. 

James  T.  Shinn,  of  this  city,  proposes  the  following  mode  of  prepa- 
ration, which,  while  it  keeps  well,  enables  the  practitioner  to  double  the 
strength  of  the  mixture  if  desired,  or  by  dilution  to  furnish  it  of  the 
officinal  strength. 

Take  of  Asafoetida .f  ss. 

Diluted  acetic  acid f,f  ij. 

Water f^iv. 

Sugar 3iv. 

Triturate  together  into  a  mixture.  To  make  milk  of  asafoetida  dilute 
with  an  equal  portion  of  water. 

Milk  of  asafoetida  is  much  prescribed  and  extensively  used  as  a 
domestic  remedy.     Dose,  from  f.5j  to  fBss. 

Chloroform  Mixture,  without  Camphor. 

Take  of  Chloroform,  purified, 

Fixed  oil  of  almonds,  of  each     .         .         .2  fluidrachms. 

Powdered  gum-arabic, 

Sugar,  of  each      ......     2  drachms. 

Orange-flower  water    .         .         .         .         .1  fluidounce. 

Water 2^  fluidounces. 

Make  a  mucilage  with  the  gum-arabic  and  sugar  and  about  ^  a  fluid- 
ounce  of  the  water,  then  add  the  chloroform  and  almond  oil,  previously 
mixed  together,  triturate  into  a  uniform  milky  liquid,  and  gradually 
dilute  with  the  remainder  of  the  water  and  the  orange-flower  water. 

Dose,  a  teaspoonful,  containing  about  10  drops  of  chloroform.  The 
liability  of  chloroform  to  separate  from  mucilaginoas  excipients  is,  in 
this  case,  obviated  by  combining  it  with  almond  oil,  which  may  be 
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repliU'CHl  l)v  o:<)(k1  olive  oil,  aiul  furnislics  an  excellent  mixture.     (See 
Kli.nr  C/iforo/oniii,  piuje  710.) 

Sl/l^llJ^lt.'^  (iiiii/</'l<il(r  fiiniishes  one  of  the  best  vehicles  for  the  admin- 
istration of  cliloroform ;  f."))  of  chloroform  and  f.")v  «>r  fovij  of  syrnp 
when  shaken  toj^ether  form  an  excellent  mixtnre. 

3Iidura  Vhlorqformi,  U.  S.  P.  (with  Camphor). 

Take  of  Purified  chloroform,  eij;ht  parts 8 

Ciuuphor,  two  jjarts.         .......  2 

Fresh  yolk  of  eg^.  ten  parts 10 

Water,"  eighty  parts 80 

100 

Kul)  the  volk  in  a  mortar  first  by  itself,  then  with  the  cnmplior,  pre- 
viouslv  dissolved  in  the  chloroform,  and  lastly,  with  the  water,  gradually 
added,  so  as  to  make  a  uniforui  mixture. 

This  new  officinal  preparation  contains  about  10  minims  of  chloro- 
ibrm  and  4  grains  of  camphor  to  each  tablespoonful,  which  would  be 
the  maximum  dose. 

An  Anodyne  Mixture.     (Dr.  Jos.  Parrish,  Sr.) 

Take  of  Spt.  a?theris  comp., 

Spt.  lavanduliie  comp.,  aa foj. 

Spt.  anmionia?  aromat.      ......     gtt.  xl. 

Liq.  morphina!  sulphatis  ......     f5j. 

Aquie f.5iij. 

Sacchari     .         .         .         .         .         .         .         .         .     3ij- 

JMisce. 

^ig. — A  small  teaspoonful  every  hour  until  relieved. 
This  old  r('cij»e  possesses  unusual  interest,  from  having  been  prescribed 
for  a  gentleman  in  Philadelphia  who  had  it  renewed  at  one  establishment, 
at  intervals,  ibr  ue;irly  30  years. 

Ilixture  of  Cannabis  Indica. 

Take  of  Ext.  cannabis  ind gr.  xvj. 

Olei  olivfe f3j- 

Ft.  solutio  et  cum — 

Acacia^  pulv., 

Sacchari,  aa  .  .......     3ss. 

Aqutecinnamonu f3ij. 

Mi.sce,  secundum  artem. 

Dose,  a  teaspoonful,  representing  1  grain  of  the  extract. 

Narcotics  and  Nervous  Sedatives. 
Liquor  Morphincc  Sulphatis. 

Reduced. 
Take  of  Sulphate  of  morphine         ....     gr.  viij        gi'.  j. 
Distilled  water Oss  f5J. 

Dis.solve  the  morpliine  in  the  di.stilled  water. 
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This  is  an  illustration  of  the  most  convenient  method  of  giving  small 
doses  of  soluble  substances ;  here  the  proportions  are  so  adjusted  that 
each  teaspoonful  shall  represent  ^  gr.  of  morphine,  which  is  rather  a 
small  dose. 

A  favorite  prescription  for  after-pains  in  obstetric  practice  is  a  solu- 
tion of  sulphate  of  morphine  in  camphor  water,  in  the  same  proportion 
as  the  above.     Dose,  the  same. 

Arterial  and  Nervous  Sedatives. 
A  Sedative,  DiaphoretiG  Combination. 

Each  fsj. 

Take  of  Vini  antimonii TTLviij. 

Spt.  setheris  nit,,  aa f^ss        ^viij. 

Tinct.  digitalis f3j_        '•^ij. 

Syr.  acidi  citrici foiij- 

Misce. 

Sig. — Take  a  teaspoonful  every  3  or  4  hours. 

Remedy  in  Pulmonary  and  Catarrhal  Diseases,  etc.,  unattended  by  Fever. 

Take  of  Acidi  liydrocyanici        .         .         .         .         .         .  gtt.  xl. 

Vini  antimonii       .......  f^ss- 

Syrupi  tolutani       .......  f.^iss, 

Mucil.  acaciae f^ij. 

INI.,  fiat  mistura,  capiat  cochl.  parvum  ter  quarterve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is  highly 
recommended  by  Dr.  Horace  Green,  and  published  by  him  among  his 
selections  from  favorite  prescriptions  collected  from  distinguished  Amer- 
ican physicians,  in  a  scrap-book  kept  for  the  purpose.  Rendered  much 
more  dilute,  this  is  recommended  as  one  of  the  best  of  remedies  for 
hooping-cougli. 

Creasote  IlixtUre. 

Take  of  Creasote gtt.  xvj. 

Powdered  gum-arabic  .         .         .         .         .  3j. 

Sugar    .         .         .         .         .         .         .       ■  .         .  3ss. 

Water .  f^ij. 

Triturate  the  creasote  with  the  gum  and  sugar,  then  gradually  add  the 
water  and  triturate  to  a  uniform  mixture. 

Dose,  a  teaspoonful,  containing  one  drop  of  creasote,  used  in  bronchitis, 
phthisis,  etc.,  and  to  check  vomiting.  Creasote  is  soluble  in  water  to 
the  extent  of  "i^v  to  f.5j,  and  for  external  use  is  best  made  into  a  suitable 
solution  by  shaking  up  with  water. 

■     Aqua  Creasoti,  U.  S.  P. 

Take  of  Creasote,  one  part 1 

Distilled  water,  ninetj'-nine  parts         ....         99 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved  and 
filtCT  through  a  wetted  filter. 


986  LIQUID    PREPARATIONS,   SOLUTIONS,   ETC. 

Catiiatjtics  and  LaXATIVIvS. 
Cii-stor-Oil  Mixture. 

Take  of  Gtini-aral>io  in  powder, 

Sii<j;ar,  of  each         .......         3iij. 

Oil  ot"  mint gtt.  iv. 

Triturate  into  a  uniform  powder,  and  add  water  fovj,  or  sufficient  to 
brinj:;  the  nuicilage  to  the  consistence  of  castor-oil,  then  add,  by  degrees, 
cjistor-oil,  f^j,  ciintinuinir  the  trituration  till  it  conihincs  into  a  perfect 
enuil>ion,  with  a  uniform  milky  a})j»carance ;  should  this  fail  to  a})p('ar, 
add  a  little  more  water,  or,  if  the  nuicilage  is  cviilently  too  dilute,  a  little 
mure  gum,  care  being  taken  to  produce  the  uniform  milkineas.  Dilute 
this  i)v  adding  water  sulHcient  to  make  f5iv. 

This  will  make  a  i)erfect  castor-oil  emulsion.  If  oil  of  turj)entine  is 
to  l)e  incnrporated  with  it,  let  it  be  added  to  the  mixed  gum  and  sugar, 
before  introducing  the  water  and  oil,  or  let  it  be  first  perfectly  mixed 
with  the  castor-oil.  If  laudanum,  or  some  carminative  and  coloring 
atljuvant  is  (k'siral)le,  it  may  be  added  at  the  time  of  bottling.  In  no 
case  should  the  oil  be  introduced  into  the  bottle  until  combined  with  the 
other  ingredients,  as  a  portion  will  then  adhere  to  the  sides,  and  be 
imperfectly  incorporated  with  the  gum.  Each  tablespoonful  of  this 
mixture  contains  foj  of  oil,  and  may  be  given  ev'ery  hour  till  the  desired 
efil'ct  is  prcMluced. 

Several  denuilcent  mixtures — as  those  of  olive  oil,  almond  oil,  etc. — 
may  be  made  upon  this  model.  Copaiva  mixture,  introduced  among  the 
diuretics,  may  have  a  similar  composition.  The  proportion  of  gum  and 
sugar  to  the  oily  ingredient  (.5ii)  each,  to  f,5j)  should  be  remembered,  as 
it  applies  equally  to  the  other  cases  named. 

Extemporaneous  Cream  of  Tartar  Draught. 

Take  of  Tartaric  acid Six. 

Water fjvj. 

Make  a  solution  and  label  No.  1. 

Bicarb,  potixssiuin .^vj. 

Water '       15  vj. 

Make  solution  and  label  No.  2. 

Mix  from  1  to  2  tablespoonfuls  of  No.  1  with  the  same  quantity  of 
No.  2,  and  drink  immediately. 

In  this  way,  the  bitartrate  of  potassium  is  obtained  in  solution, 
although,  if  allowed  to  stand  a  few  minutes,  the  liquid  will  deposit  the 
salt  in  a  white  crystalline  powder. 

A  Charcoal  and  Blue  Mass  Mixture. 

Take  of  Car1)o  li^ni 5j. 

Sodii  bicarb.  .......  .^ss. 

Mass.  pil.  liydrarg gr.  viij. 

8yrupi  rhei  aroniat f.^ij. 

Aquie f3ij. 

Triturate  together  into  a  uniform  mixture.     Dose,  a  tablespoonful. 
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This  was  furnished  by  Dr.  John  D.  GrLscom,  who  found  it  to  meet  a 
very  common  indication  in  general  practice. 

A  Magnesia  Mixture  for  Children. 

Take  of  Magnesia  (Husband's) 5j. 

Powd.  gum-arabic  3ss. 

Tritui'ate  together,  and  add 

Aromat.  syrup  of  rhubarb f^iij- 

Fennel  water f3iss. 

A  teaspoonful  is  an  appropriate  dose. 

To  this  mixture  may  be  added,  gr.  xv  of  mercurial  mass,  which  should 
be  triturated  with  the  powder,  and,  if  required,  the  addition  of  say 
TTL\-iij  of  laudanum,  or  foj  of  paregoric.  The  precaution  of  shaking  up 
before  administering  should  not  be  overlooked. 

Mistura  Magnesice  et  Asafoetidce,  U.  S.  P.     {Mixture  of  Magnesia  and 
Asafetida.)     [Dewees'  Carminative.) 

Carbonate  of  magnesium,  five  parts 5 

Tincture  of  asafetida,  seven  parts 7 

Tincture  of  opium,  one  part 1 

Sugar,  ten  parts 10 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  carbonate  of  magnesium  and  sugar,  in  a  mortar,  with  the 
tincture  of  asafetida  and  tincture  of  opium.  Then  gradually  add  enough 
distilled  water  to  make  the  mixture  weigh  100  parts. 

Refrigerants  and  Antacids. 

Mistura  Potassii  Citratis,  U.  S.  P.     {Liquor  Potasses  Citratis,  U.  S.  P., 
1850.)    {Neutral  Mixture,  or  Saline  Draught.) 

Take  of  Fresh  lemon-juice,  strained,  one  hundred  parts   .         .     100 
Bicarbonate  of  potassium,  about  ten  parts,  or      .         •     q-  s. 

Add  the  bicarbonate  gradually  to  the  lemon-juice  till  the  acid  is  com- 
pletely saturated,  then  strain  through  muslin.  This  preparation  should 
be  freshly  made  when  wanted  for  use. 

Liquor  PotasscE.  Citratis,  U.  S.  P. 

Take  of  Citric  acid,  six  parts 6 

Bicarbonate  of  potassium,  eight  parts  ....        8 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the  solu- 
tion through  muslin. 
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Ill  iircparinjx  mistiira  potassii  oitratis,  the  iLse  of  fresh  U'lnons  is  in- 
<lis|Kiisal)K',  aiul  it  is  U*  providi'  f<»r  the  occasional  scarcity  of  these  that 
the  ollicinal  licjiior  jiotassii  citratis  is  pivscrihcd.  Oil  <jf  lemon,  wiiicli 
was  foniu'rly  diri'cted  in  this  proj)aration,  is  now  omitted,  and  tliis  and 
su<:;ar,  when  consiilered  desirable,  should  be  presoribetl  with  the  solution. 
Care  nuist  be  taken  in  addiuL";  bicarbonate  to  use  a  glass  rod,  jmreelaiu 
spatula,  silver  spoon,  or  similar  utensil,  which  will  not  corrode  or  im- 
part a  metallic  t;iste  to  the  }>rej)aration.  It  will  also  facilitate  the  opera- 
tion of  siUuratiny:  the  acid  to  triturate  the  crystals  of  bicarbonate  in  a 
drv  mortal-  into  a  j)owder  before  adding  it,  little  by  little,  to  the  liquid. 
The  tlelay  of  filtering  through  pajier  may  be  very  nuich  ol)viated  by 
using  a  fine  nuisliii  strainer,  or  by  plugging  the  base  of  a  glas<^  funnel 
with  some  cotton,  and  poiu'ing  the  li(piid  tlirough  it  into  the  containing 
vial ;  it  is  an  object  to  conduct  this  o})eration  quickly,  so  as  to  retain  and 
bottle  up,as  much  as  possible,  thecarbonicacid  gas  liberated  in  the  reaction. 

In   making  the  solution   both   citric  acid   and   the   bicarlK)nate  are 

directed  to  be  weighed   beforehand,  and  then  the  whole  amount   being 

added  there  will  be  no  doubt  as  to  the  exact  saturation  of  the  acid:  this 

is  not  practicable  in  the  lemon-juice  proce^ss,  as  there  is  no  certainty  as 

to  its  strength.     In  saturating  lemon-juice  it  is  well  to  cease  adding  the 

bicarbonatt!  before  it  becomes  ])erfectly  saturated,  or  rather  to  err  on  the 

side  of  acidity  than  that  of  alkalinity.     A  slight  excess  of  alkali  may 

render  the  mixture  quite  disagreeable,  while,  on  the  other  hand,  the 

excess  of  acid  should  bo  extremely  small.     This  subiect  may  be  con- 

clude<l    by   presenting   the  following  additional    formuhis  for  similar 

j)re[)aratioiis : — 

Reduced. 
Take  of  Citrate  of  potassium  ....     Syj  Siij. 

Water Oss  f.^iv. 

Sugar ,^S8  gr.  xv. 

Oil  of  lemon n^  j  gtt.  j. 

Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid  in 
the  solution.  In  other  respects  it  is  the  best  recipe,  because  so  readily 
made.  The  sugar  may  be  omitted  or  not,  at  plca.<ure,  but  seems  to  me 
to  improve  it.  The  substitution  of  carbonic  acid  water  for  common 
water  is  an  improvement  in  making  this  preparation. 

The  following  recipe  is  that  of  my  friend,  Ambrose  Smith  : — 

To  make  Effervescing  Neutral  Mixture  Exteirfporaneously. 


Reduced. 

Take  of  Bicarhonate  of  potassium 

•     .Tiij 

^^i- 

Citric  acid        .... 

•     .^i.i.  .^iij 

.^ss,  Bij,  gr.  V. 

Sugar        

•     5^^'^ 

ouj. 

Oil  of  lemon    .... 

.     gtt.  xvj 

"liv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a  well- 
stopped  bottle.  To  make  neutral  mixture,  dissolve  .5vj,  !^)j  in  Oss  water 
(oiij,  gr.  X  to  f-^iy) ;  this  pro})ortion,  liowev(>r,  is  somewhat  less  than 
the  strength  of  the  lemon-juice  saturated  with  bicarl)onatc  of  pota.'^sium, 
and  is  considered  an  im2)royemeut,  in  view  of  the  free  and  constant  use 
of  the  preparation. 
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Effervescing  Draught. 

Take  of  Bicarbonate  of  potassium 3ij,  9ij. 

Water f^iv. 

Make  a  solution. 

Directions. — Take  a  tablespoonful  of  lemon-juice  diluted  with  a 
tablespoonf "ul  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful  of 
this  solution,  then  drink  immediately. 

Effervescing  Draught  without  Lemon-juice. 

Take  of  Bicarbonate  of  potassium 3ij,  9y. 

Sugar 3j- 

Water fsiv. 

Make  a  solution  and  label  No.  1,  the  alkaline  solution. 

Take  of  Citric  acid 3ij. 

Oil  of  lemon Tt\,j. 

Water fsiv. 

Make  a  solution  and  label  Xo.  2,  the  acid  solution. 

Directions. — Take  a  tablespoonful  of  Xo.  1,  add  a  tablespoonful  of 
water,  and  to  the  mixture,  in  a  clean  tumbler,  add  a  tablespoonful  of 
Xo.  2 ;  drink  immediately. 

Effervescing  Fever  Powders. 

Take  of  citric  acid,  dried  and  powdered 3v. 

Divide  into  12  parts,  wrapped  in  white  writing  paper. 
Take  of  bicarbonate  of  potassium,  dried  and  powdered         .     3viss. 

Divide  into  12  parts,  wrapped  in  blue  paper. 

Inclose  these  white  and  blue  powders  alternately  in  a  tin  box. 

In  drying  the  bicarbonate  the  temperature  should  never  rise  above 
120°  F. 

Directions. — Dissolve  the  contents  of  a  white  paper  in  a  tumbler,  one- 
third  full  of  cold  water,  then  stir  in  the  contents  of  a  blue  pajjer,  and 
drink  immediately. 

A  dose  is  usually  given  every  2  or  3  hours  during  the  prevalence  of 
the  fever. 

The  various  forms  of  citrate  of  potassium,  which  are  now  described, 
constitute  favorite  remedies  in  fever ;  sometimes  spunt  of  nitric  ether, 
tartar  emetic,  tincture  of  digitalis,  tincture  of  veratrum  viride,  and  other 
remedies  are  added  to  them. 

The  effervescing  draught  is  said  to  be  the  best  way  to  give  alterative 
or  sedative  doses  of  tartar  emetic  when  the  stomach  is  irritable. 

Liquid  Substitute  for  Dover's  Pov)der. 

Take  of  Vin.  ipecac TiLxvj. 

Tinct.  opii ^xiij. 

Spirit,  setheris  nit.       .        ,        ,        .        .        .        .     f3j. 
ISIisce. 
Siy. — Take  at  one  dose  diluted  with  water  on  going  to  bed. 


990         liquid  preparations,  solutions,  etc. 

Antacids. 
A  Mild  Antacid  for  Young  Infants.     {Soda  3Ilnt.) 

Take  of  Sodii  bicarl) 5ss. 

Aqua'  mentlui' t^'v. 

Spirit,  ainiuoii.  arom I'oj. 

Ft.  solntio. 

Piv."^  rilti'd  by  Dr.  ^leigs  and  othei*s.  Dose,  a  teaspoonful,  as  an  in- 
noc'cut  substitute  for  the  numerous  caruiinatives. 

JiFistara  Rhci  et  Sodcv,  U.  S.  P.     {Mixture  of  Rhuharh  and  Soda.) 

Bicarbonate  of  sodinm,  thirty  parts 30 

Fhiiil  extract  of  rhubarb,  thirty  parts 30 

Sjiirit  of  peppermint,  thirty  parts 30 

Water,  a  sullicient  quantity 

To  make  one  thousand  parts 1U0() 

Dissolve  the  l>ioarbonate  of  sodium  in  500  parts  of  water,  add  the 
fluid  extract  of  rhubarb  and  the  spirit  of  peppermint,  and,  lastly,  enough 
water  to  make  the  mixture  weigh  1000  parts. 

Aromatic  and  Antacid  Corrective  of  Indigestion. 

Take  of  Sodii  bicarhonatis '*)\v. 

Infus.  gentiana^  comp i'^iiss. 

Aqufe  mentlue  pip f.si'j- 

Tinct.  cardamonii  comp fsss. 

IMisce. 

Dose,  a  tablespoonful  as  required. 

The  above  makes  a  handsome  preparation ;  it  was  furnished  me  by 
my  friend  Dr.  J.  J.  Leviek. 

Carbonated  Soda.  Powders. 
For  making  a  draught  of  soda  water  extemporaneously. 

Take  of  Bicarbonate  of  sodium     .     gr.  xxiij.     Fold  in  a  blue  paper. 
Tartaric  acid    .         .         .     gr.  xx.        Fold  in  a  white  paper. 

DIrrrfionfi  for  TV. — Dissolve  the  powders  contained  in  the  white  and 
blue  papei-s  in  separate  tumblers,  each  nearly  half  full  of  water,  then 
mix  their  contents,  and  drink  immediately.  A  little  syrup  may  be 
added  to  one  or  both  of  the  glasses  before  mixing.  These  are  usually 
])ut  into  boxes  containing  12  of  each  kind  of  powders.  (See  Seidlitz 
I'otrdrrsj  page  819.) 

Yeast  Powders. 

A  substitute  for  yeast  in  making  l)atter  cakes,  having  the  advantage  of 
making  the  batter  perfectly  light  and  ready  for  baking  without  delay, 
and  greatly  diminishing  the  lial)ility  to  become  sour.  Many  dyspeptics, 
who  cannot  tolerate  fresh  light  cakes  when  made  with  yeast,  can  eat 
them  with  impunity  when  raised  in  this  way. 

Bicarbonate  of  sodium        .        .     120  grains.     Fold  in  Itlue  paper. 
Tartaric  acid         ....     KX)      "  Fold  in  white  paper. 

Directions  for  Use. — Put  the  contents  of  a  white  and  blue  pajjer  into 


TARAXACUM    MIXTURES.  991 

separate  teacups  filled  with  water,  and  stir  until  perfectly  dissolved. 
Mix  a  sufficient  quantity  of  batter  for  6  or  8  persons  a  little  thicker 
than  usual,  to  allow  for  the  liquid  in  which  the  powders  are  dissolved ; 
and,  M'hen  ready  for  baking,  stir  in  well  the  contents  of  one  teacup,  then 
add  the  other,  stir  it  well,  and  commence  baking  immediately. 

A  more  economical  way,  and  sufficiently  accurate  in  view  of  the  harm- 
lessness  of  the  ingredients,  is  to  keep  supplies  of  the  bicarbonate  of  sodium 
and  tartaric  acid  in  separate  bottles,  which  will  insure  their  perfect  dry- 
ness, and  then  when  wanted  for  use  take  a  small  teaspoonful  of  each,  and 
dissolve  as  above.  The  equivalent  weights  of  these  ingredients  have 
very  nearly  the  same  bulk.  If  bitartrate  of  potassium  is  substituted 
for  tartaric  acid,  it  must  be  used  in  about  twice  the  quantity,  and  being 
insoluble,  must  be  suspended  in  water  and  thoroughly  stirred  in. 

Demulcents  and  Diuretics. 

Mistiira  Amygdalae,  U.  S.  P.     {Emulsion  of  Almonds.) 

Take  of  Sweet  almonds,  six  parts 6 

Gum-arabic,  in  fine  powder,  one  part      ....      1 

Sugar,  three  parts 3 

Distilled  water,  one  hundred  parts 100 

Having  blanched  the  almonds,  beat  it  with  the  gum-arabic  and  sugar, 
in  a  mortar,  until  they  are  thoroughly  mixed,  then  rub  the  mixtui-e  with 
distilled  water,  gradually  added,  and  strain. 

The  almonds  may  be  conveniently  blanched  by  soaking  them  in  warm 
water  until  the  skin  is  softened,  and  then  separating  the  kernels  by  rub- 
bing them  between  two  cloths,  or  pressing  each  between  the  thumb  and 
forefinger.  This  elegant  emulsion  is  often  varied  by  the  use  of  \  the 
quantity  of  bitter  almonds.  By  diluting  the  officinal  syrup  of  almonds 
a  substitute  is  obtained.  It  is  a  very  bland  and  delicious  demulcent, 
taken  ad  libitum  or  used  as  a  vehicle  for  other  medicines.  As  a  demul- 
cent nutrient  in  pulmonary  consumption,  it  has  been  found  a  uselul 
domestic  remedy. 

Emulsion  of  Fluid  Extract  of  Cubebs. 

Take  of  Oleoresin  of  cubebs 120  drops. 

Yolk  of  egg 1 

Sugar,  powdered 2  drachms. 

Mint  water,  sufficient  to  make  ...  3  fiuidounces. 

Triturate  the  fluid  extract  with  the  powdered  sugar  and  yolk  of  egg, 
and  then  dilute  with  the  water.     Direct  a  teaspoonful  4  times  a  day. 

This  may  be  made  by  substituting  oij  powdered  gum-arabic  arid  5j 
sugar  for  the  yolk  of  egg.  It  is  a  fine  stimulant  to  the  mucous  sur- 
faces, adapted  to  catarrhs,  etc.,  as  well  as  to  urinary  diseases.  The  dose 
is  f5j,  containing  gtt.  v.  of  the  oleoresin  of  cubebs. 

Taraxacum  Mixtures. 

These  useful  cholagogue  and  laxative  preparations  may  be  made  by 
the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingredients 
desirable  to  incorporate  with  it,  either  for  the  purpose  of  increasing  its 
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lU'tion  on  the  bdwcls,  on  tlic  liver,  or  on  the  kidneys,  as  the  case  may 
require.  Tlie  solid  extiiict  is  also  adapted  to  being  incorporated  in 
mixtures  by  trituration  uitli  about  4  times  its  weight  of  water. 

Alkaline  Copaiva  Mixture. 
Take  of  Copaibnp, 

Li(j.  jjotassiv,  aa f3ij. 

I'lilv.  acaciii', 

Pulv.  sacchari,  ail 3i.j. 

Aq.  menth.  viiid. q.  s.  ut  fiat  f5iv. 

Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  triturate 
with  tlie  gum  and  sugar. 

Jn  this  prescription,  which  is  prescribed  by  my  friend.  Dr.  William 
Hunt,  the  cojiaiva  is  combined  into  a  soap  with  the  alkali,  and  would 
be  perfectly  suspended  without  the  aid  of  gum  and  sugar,  which  are 
added  to  obtun(l  the  a<'rid  taste.  Of  course,  oil  of  cubebs,  tincture  of 
oi)ium,  and  other  adjuvants,  may  be  iulded  if  required.  The  usual 
method  of  suspending  copaiva  is  similar  to  that  given  in  prescription  for 
(Jastor-Oil  Mixture.  The  dose  is  a  tablespoonful,  containing  n^^xv  of 
copaiva. 

Extemporaneous  Solution  of  Acetate  of  Potassium. 

Take  of  Acetic  acid f.5vj. 

Water f.^iij- 

Bicarb,  potassium    ....     oiijss,  or  sufficient  to  form 

a  neutral  solution. 

This  is  designed  to  obviate  the  necessity  of  weighing  the  very  deli- 
quescent acetate  of  jjotassium,  and  wdll  contiiin  to  each  foj  about  10 
grains  of  the  salt,  which  is  an  approi)riate  dose.  The  admixture  of  fluid 
extract  of  taraxacum,  or  of  buchu,  or  of  spirit  of  nitric  ether,  or  comp. 
spirit  of  juniper,  will  be  appropriate  in  certain  cases. 

Beiizoated  Alkaline  3Iixture. 

T(j,ke  of  Potassii  bicarbonas 3iij. 

Acid,  benzoic. 3j> 

Aqua3 f^v. 

Syr.  aurant fgj. 

^lisce. 

'S'//. — One  tablcspoonfid  3  times  a  day,  after  meals.  Prescribed  by 
Dr.  E^lwood  Wilson  in  torpid  conditions  of  the  kidneys  and  albuminuria. 

Scudamore^s  3Iixturefor  Gout. 

Take  of  Sulphate  of  magnesium       .        .        .        .     '   .        .  .^.j. 

Mint  water f.^x. 

Vinegar  of  eolchicuni f,\i. 

Syrup  of  sallron f,",.]. 

Magnesia 3u,  9ij- 

Mi.x. 

Dose,  1  to  3  tablespoonfuls  every  2  hours  till  4  to  6  evacuations  are 
procured  in  tlie  24  hours. 
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This  recipe  is  often  varied  by  the  substitution  of  a  less  proportion  of 
the  wine  of  colchicum  for  the  vinegar,  the  omission  of  the  syrup  of 
saffron,  etc.     The  above  is,  I  believe,  the  original  prescription. 

Dewees'  Colchicum  Mixture. 

Take  of  Wine  of  colchicum  seed gtt.  xxx. 

Denarcotized  laudanum gtt.  xxv. 

Sugar      .........  gr.  xxx. 

Water f5j. 

Mix. 

To  be  taken  at  night  in  one  draft. 

Dr.  Atke's  Prescription  for  Neuralgic  and  Hheumatic  Symptoms. 

Take  of  Ethereal  tincture  of  guaiacum f^j. 

Ethereal  tincture  of  colchicum   .         .         ...         .     f3vj. 

Ethereal  tincture  of  cannabis  ind f3ij. 

Mix. 

Dose,  25  to  30  drops  every  4  hours,  on  sugar. 

Expectorants,  etc. 
Mistura  Ammoniaci,  U.  S.  P.     {Lac  Ammoniac.) 

Take  of  Ammoniac,  four  parts 4 

Water,  one  hundred  parts 100 

Rub  the  ammoniac  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 

Dose,  a  tablespoonful  as  a  stimulating  expectorant. 

3Iistura  Glycyrrhizce  Composita,  U.  S.  P.     [Brown  3Iixture.) 


Take  pure  extract  of  Liquorice,  three  parts 
Gum-arabic,  in  fine  powder,  three  parts 
Sugar,  three  parts        .... 
Camph.  tincture  of  opium,  twelve  parts 
Wine  of  antimony,  six  parts 
Spirit  of  nitrous  ether,  three  parts     . 
Water,  seventy  parts 


3 
3 
3 

12 
6 
3 

70 


To  make  one  hundred  parts 100 

Rub  the  liquorice,  gum-arabic,  and  sugar  with  the  water  gradually 
added ;  then  add  the  other  ingredients,  and  mix  the  whole  together. 

The  dose  of  this  veiy  popular  cough  medicine  is  a  tablespoonful,  or 
for  children,  foj. 

A  Coryza  llixture  of  Cubebs,  etc. 

Take  of  Oleoresin  of  cubeb •   .     foJ-, 

Sulphate  of  morphine gr.  iss. 

Syrup  of  senega, 

Syrup  of  wild  cherry,  of  each f5j. 

Mix. 

63 
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Dog<^,  a  tc'asj)0( infill  oocasionally.  CuIk'1),  by  its  excellent  effects  upon 
the  mucous  surfaces,  is  well  adapteil  to  the  trciitiiieut  of  ehrouic  coughs, 
cxjrvza,  and  sore  throat. 

A  Balsamic  Expectorant  Mixture. 

Tiike  of  Syrupi  tolutani, 

Synipi  ipecacuanhfe,  aa f.\j. 

I'lilv.  acaciie  ........  5j- 

Tinct.  opii  caniph., 

Tinct.  lobelia",  aa foiij. 

Aqua l'5j- 

Triturate  the  ^\\m  and  water  together,  and  add  the  other  ingredients 
in  the  vial.     Dose,  a  teaspoonful. 

This  was  furnished  by  Dr.  S.  W.  Butler,  of  IMiiladelphia  Hospital, 
Block  ley,  who  has  prescribed  it  with  satisfaction. 

Tolu  Cough  Mixture, 

Take  of  Syr.  scilla? fSJ- 

Pulv.  acaciiip, 

Sacchari,  aa     .......        .  Siij- 

Aquaj        .        . ^'TXi' 

Tinct.  tolutanae 15 ij. 

^lisce,  secunduin  artein.     Dose,  f5j. 

3Iixture  of  Acetone,  Tar,  etc. 

Take  of  Acetone fSj. 

Camph.  tinct.  of  opium, 

Antinionial  wine,  of  each f.^]. 

"Wine  of  tar    ........  f5ij. 

]\Iix.     Dose,  a  teaspoonful. 

Prescribed  in  asthma  by  Dr.  AVashington  L.  Atlee. 

Spermaceti  Mixture. 

Take  of  Spermaceti 3ij. 

Olive  oil 175.1. 

I'owd.  gum-arabic 5!*s. 

Water f.Siv. 

Triturate  the  sjierniaceti  w  ith  the  oil  until  reduced  to  a  paste,  then 
add  the  gum,  and  lastly  the  water  gradually.     Dose,  f5j. 

Cochineal  Hooping- Coxu/h  Mixture. 

Take  of  Carbonate  of  pota.ssium         .         .         .         .        •  BJ. 

I'owdercd  cochineal        ......  J^ss. 

Sugar 5.1- 

Water f.5iv. 

Make  a  mixture.  Dose  for  children,  foj,  every  2  or  3  houi-s.  An 
old  and  very  popular  remedy. 


I 
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For  Hooping- Cough.     (By  Golding  Bird.) 

Take  of  Aluminis gr.  xxiv. 

Ext.  conii gr.  xij. 

Aq.  anethi  (vel  fcBiiiculij f.^iij- 

Syrupi  papaveris f5ij. — M. 

Sig. — For  an  adult,  a  dessertspoonful  every  6  hours. 
The  use  of  simple  tincture  of  belladonna,  in  doses  of  from  1   to  5 
drops,  3  times  a  day,  is  useful  in  most  cases  of  hooping-cough. 

Fixed  Oils. 

The  taste  of  fixed  oils  may  be  best  destroyed  by  adding  a  few  drops 
of  oil  of  bitter  almonds  to  a  pint  of  the  oil,  though  this  will  not  re- 
move rancidity,  which,  when  present,  is  the  greatest  obstacle  to  their 
being  acceptable. 

The  mode  of  administering  the  fixed  oils  may  here  claim  attention ; 
by  observing  to  prevent  then'  contact  with  the  mouth  in  swallowing, 
the  chief  objection  to  them  is  obviated.  This  may  be  variously  accom- 
plished by  enveloping  them  in  the  froth  of  fermented  liquors,  or  by 
pouring  them  into  a  glass  partially  filled  with  iced  water  or  an  aroma- 
tized water,  so  that  no  portion  of  the  oil  shall  touch  or  adhere  to  the 
sides  of  the  glass.  When  carbonic  acid  water  is  convenient,  it  fur- 
nishes, with  sarsaparilla  syrup,  one  of  the  best  vehicles  for  castor  or 
cod-liver  oil ;  there  should  be  but  little  water  draAvn,  but  it  should  be 
thrown  up  as  much  as  possible  into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  less  conveniently  taken, 
are  more  rapid  and  more  active  in  their  effects  than  the  oils  themselves, 
and  the  following,  with  the  castor  oil  and  copaiva  mixtures,  will  illus- 
trate their  best  modes  of  preparation  : 

Mixture  of  Cod-liver  Oil. 

Take  of  Cod-liver  oil 6  fluidounces. 

Lime-water      .......     9  " 

To  the  lime-water,  in  a  pint  bottle,  add  the  oil,  and  shake  them ; 
flavoring  ingredients  may  be  added  at  pleasure. 

Mistura  Olei  Iforrhuce  Amara.     (St.  Mary's  Hospital.) 


To  one  ounce. 

Take  of  Cod-liver  oil  . 

, 

•     f5J 

1  drachm. 

Powdered  gum-arabic    . 

• 

•     3ij.  Bij 

1  scruple. 

Spirit  of  peppermint 

• 

.     f3j 

5  minims. 

Infusion  of  quassia 

• 

•     f^vij 

7  drachms. 

Make  an  emulsion  as  directed  in  the  case  of  castor-oil  mixture,  p. 
986 ;  dilute,  and  add  the  other  ingredients. 

Mistura  Olei  Amygdake.     (London  Consumption  Hospital.) 

In  one  ounce. 

Take  of  Oil  of  almonds f^j  1  drachm. 

Solution  of  potassa       ....     ttlxI  5  minims. 

Water f.5\'ij         7  drachms. 

Combine  the  alkaline  solution  with  the  oil,  and  dilute. 
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Olive  oil  may  be  substitutctl  in  this  formula,  and  ncat's-f(X)t  oil  with 
a  sliiiht  incroiusi'  in  the  pi'opttrtion  of  solution  <»f  potassii.  A  mcdicalcd 
water,  as  mint  or  l>itter-aluu>nd  water,  may  be  used,  in  part  or  entirely 
supei"S(.'ding  water. 

Jfistiwa  Old  Cocos  Nucis.     (London  Consumption  Hospital.) 

I\c<luoe<l. 

Take  of  Coooanut  oil .^j,  ovj        ItX)  grains. 

Spirit  of  ammonia         .         .         .     f.^iij  20  minims. 

Water f.^vj  6  drachms. 

Mix. 

Alteratives. 

Alterative  preparations  are  often  made  by  the  addition  of  the  various 
i<Mline,  mereurial,  and  other  alterative  salts,  to  the  Galenieal  pre})ara-- 
tions  of  sai"s;iparilla,  eonium,  etc.  As  a  general  rule,  these  salts  are 
iueompatible  with  each  other ;  those  which  are  insoluble  are  conveniently 
j>reseribetl  with  iodide  of  potassium,  which  is,  in  fact,  one  of  their 
natural  lussoeiated  solvents.     (See  Syrups.) 

Cod-liver  Oil  and  Red  Iodide  of  Mercury. 

Take  of  Red  iodide  of  mercury gr.  viij. 

Cod-liver  oil Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  dose  contains  \ 
sjr.  of  the  red  iodide  of  mcreurv  ;  it  is  a  combination  oecasionallv  indi- 
cated.  l(xline  itself  is  sometimes  given  in  the  oil,  and  from  \  to  y  gr. 
to  fSj  makes  a  good  addition  in  certain  cases. 

Anthelmintics. 

Anthelmintic  Syrup* 

Take  of  Syrup  of  rhubarb f^iv. 

Fluid  extract  of  senna f.oi.j. 

Oil  of  chenopodium foij. 

Mix  them. 

Dose,  a  teaspoon ful  3  times  a  day. 

Emulsion  of  Pumpkin-Seeds. 

Take  of  Pumpkin-seeds,  fresh ,?viij. 

Sugar .^ij. 

(Jum-arabic,  in  powder 3ss. 

Water Oj. 

Blaneh  the  seeds,  beat  them  into  a  ma-ss  with  the  sugar,  then  add  the 
gum-arabic,  and  gradually  the  water. 

Dose,  a  pint  in  the  course  of  the  day,  for  tdpnrorm. 

The  use  of  the  seeds  of  Cucurbifa  pcpo  (puuipkin)  in  tapeworm 
originated  in  the  United  States.     I  believe  the  fii-st  account  of  their 

*  See  also  prescrij)tiou  Oil  Turpentine. 
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properties  was  published  by  Dr.  Jones,  of  Boston ;  their  use  has  now 
extended  to  Euro])e  and  to  Algeria,  where  they  have  been  recently 
reported  on  favorably  by  INI.  Tarneau,  a  military  surgeon.  Tlic  form 
of  electuary  is  perhaps  better  than  the  emulsion  prescribed  above.  It 
is  directed  to  be  made  by  depri\'ing  10  drachms  of  the  seed  of  their 
husks,  pounding  them  in  a  mortar  with  sufficient  sugar  into  a  paste,  and 
adding  to  this  a  small  cup  of  milk ;  to  be  taken  at  one  dose,  following 
with  a  dose  of  castor  oil  in  2  hours. 

Jellies. 

Jellies  made  of  fixed  oils  have  the  advantage  of  diminishing  the 
adhesion  of  these  to  the  mouth,  which  is  their  most  disagreeable  prop- 
erty. Cod-liver  oil  and  castor-oil  jellies,  as  patented  by  Queru,  of  New 
York,  enjoy  a  large  sale,  and  are  much  prescribed  by  physicians.  With- 
out interfering  with  this  patent,  the  physician  may  prescribe  jellies 
of  any  of  the  fixed  oils  or  of  copaiva  by  the  following  recipe,  con- 
trived with  the  aid  of  my  colleague,  Wm.  C.  Bakes : — 


Take  of  the  fixed  oil 


Honey  and  syrnp,  of  each 
Powd.  gum-arabic 
Russian  isinglass  . 
Orange-flower  water     . 


1  ounce. 

J  fluidounce. 

2  drachms. 
40  grains. 

6  fluidrachms. 


Dissolve  the  isinglass,  by  the  aid  of  heat,  in  ^  an  ounce  of  the  orange- 
flower  water,  replacing  the  water  as  it  evaporates,  triturate  the  other 
ingredients  with  the  remainder  of  the  orange-flower  water  into  a  homo- 
geneous mass,  in  a  warmed  mortar,  then  form  an  emulsion  by  adding 
the  solution  of  isinglass,  stir  as  it  cools,  and  set  aside  to  gelatinize. 

The  orange-flower  water  may  soon  become  distasteful,  and  should 
then  be  replaced  l)y  other  flavors,  of  which  bitter  almond  most  com- 
pletely disguises  the  taste  of  cod-liver  oil. 


.    CHAPTER    IV. 

STYPTIC  AND  DEPILATORY  POWDERS,  LOTIONS,  INJECTIONS, 
COLLYRIA,  ENEMAS,  GARKSLES,  BATHS,  INHALATIONS,  AND 
FUMIGATIONS. 

Styptic  Powders. 

THE  persulphate  of  iron  (Monsell's  salt),  described  under  the  head  of 
Preparations  of  Iron,  ls  perhaps  best  adapted  to  arresting  liemor- 
rhage.  The  following  may  be  instanced  as  a  combination  suited  to  the 
same  purpose : 

Take  of  Resinae  pulv., 

Aluminse  exsiccat., 

Acacise  pulveris,  aa,  partes  sequales. 

M,  et  in  pulv.  trit. 
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Causticuin  DepUalorium.     (London  Skin  Hospital.) 

Take  of  Orpinient 3j. 

t)ni(kliine oi'^s- 

8iiUfh 3i^. 

^rix  and  triturate  together  into  a  line  powder. 

Lotions. 

St)lul)k^  sidts,  cliic'fly  of  tlie  astrinovnt  class,  dissolved  in  distilled 
water,  or  in  distillul  rose-water,  de.sii;iK'd  for  external  aj)[)lication,  con- 
.stitnte  lotlouft,  or  wasihes;  these  are  to  be  applied  to  the  surface,  usually 
upon  a  foldcHl  piece  of  muslin  or  lint,  chieHy  for  eoolino;  and  astringent 
])urpose8.  Lead-water  is  the  only  officinal  lotion.  Vinegar  and  water, 
or  water  alone,  is  ai)plied  for  the  same  purposes.  In  various  chronic 
skin  iliseases,  lotions  containing  sulphuret  of  potassium,  chloride  of  zinc, 
corrosive  chloride  of  mercury,  borax,  solution  of  chlorinatetl  soda,  and 
other  chemical  agents,  are  employed.  Glycerin,  by  its  solubility  in  water, 
and  its  emollient  ]>roperties,  is  well  adapted  to  this  form  of  ap[)lieation. 
The  recipes  appended  are  selected  as  illustrations  of  this  class;  they  are 
generally  well-known  preparations. 

Creosote  Lotion. 

Take  of  Creasoti gtt.  x. 

Aceti foij. 

Aquse fsij. 

IMisce. 

Applie<l  to  phagedenic  ulceration,  chancres,  and  a  variety  of  sores. 

Lotio  Ilydrargyri  Flava,  Br.  Ph.     ( Yellow  Wash.)     [Aqua 

Phagedoenica.) 

Take  of  irydrarpryri  ohloridi  corrosivi       .         .         .         .         gr.  xvj. 
Li(|Uoris  calcis fo^'iij- 

Misce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  powder,  and 
ditl'used  through  the  liquid;  sometimes.the  proportion  is  diminished  to 
gr.  J  in  each  f!5j.  It  is  a  very  popular  application  to  certain  ail'ections 
and  to  venereal  sores. 


Lotio  Ilydrargyri  Nigra,  Br.  V\\.     {Blach  Wash.) 

Take  of  Hydrargyri  chloridi  mitis 30  jjrs. 

Liquoris  calcis      .         .         .         .         .         .         .         10  liozs. 

^lisce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black      f 
precipitate,  though  there  is  quite  an  excess  of  calomel.     It  has  similar 
applications  to  the  foregoing. 


LOTIONS. 
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Granviiys  Counter-irritant  or  Antidynous  Lotions. 
The  mild  :— 

Take  of  Liquoris  ammoniae  fortioris 

Spirit!  rosmarini        ....... 

Tiucturse  caniphorse  ....         .        . 

Misce. 

The  strong : — 


fSij. 


Take  of  Liquoris  ammoniae  fortioris f.^x. 

Spiriti  rosmarini       .......         fSiv. 

Tincturae  camphorae f3ij. 

Misce. 

These  preparations  will  blister  in  periods  varied  from  2  to  10  minutes, 
by  saturating  with  them  a  piece  of  linen  folded  5  or  6  times  over  a  coin, 
and  pressing  it  upon  the  part.  Over  more  extended  surfaces,  a  similar 
method  is  adopted  by  protecting  the  lotion  from  evaporation. 


Lotion  for  Chilblains. 

Take  of  Muriate  of  ammonium 

Water 

Muriatic  acid 

Alcohol 

Apply  morning  and  evening. 

Dr.  Thomas's  Nipple  Wash. 
Take  of  Alum  ........ 

Tincture  of  galls         ...... 

Triturate  together  until  as  nearly  dissolved  as  possible. 


gss. 
f|iv. 

f5iss. 


fSJ- 


Cong.  j. 


fSii- 


Clemens'  Almond  Lotion. 

Take  of  Gum  Senegal 

Boiling  water 

Strain,  and  when  cold  add — ■ 

Tinct.  benzoin 

Alcohol foli- 

Corrosive  chloride  of  mercury 3j,  9). 

Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with  the 
other  ingredients. 

3Iilk  of  Roses  for  Chapped  Hands. 

Take  of  Almonds,  blanched 

Beat  to  a  paste,  and  mix  with — 

Rose-water 

Heat  to  about  212°  F.,  and  incorporate  with — 

White  wax 

Almond  oil      ......         . 

White  Castile  soap 

Melt  together  and  thoroughly  incorporate,  then  add — 

Honey  water  . 
Cologne  water. 
Oil  of  bitter  almond 
Oil  of  rose  geranium 


SJ- 

5J- 


Glycerin 


f3.i. 

gtt.  iv. 
gtt.  V. 
t'Sss. 
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After  wa^liiiii;  the  lmn<ls  -svith  warm  water  and  Ca-stile  or  other  mild 
soap,  :ipp'y  ^'"'  "li^k  ot"  roses,  and  rub  it  thoroughly  iii,  tiien  wipe  them 
-with  a  tlrv  towel. 

Milk  of  rt)s<^'s  is  adaj>ted  to  being  put  up  in  rather  wide-mouth  vials, 
and  is  ilireeted  to  be  applied  to  ehapped  hands,  or  otiier  excoriated 
piu'ts. 

COLLYRIA. 

Collyria  are  lotions  or  applieati(»ns  to  the  eye,  called  eye-washes. 
They  are  generally  coni}>osed  of  astringent  salts,  as  sulphate  or  acetate 
of  zinc,  sul])hate  of  copper,  or  of  iron  or  nitrate  of  silver,  the  propor- 
tion seldom  exceeding  gr.  viij  to  f5j. 

Collifrium  Atropince  Sulphatis.     (Guy's  Hospital.) 

Take  of  Atropiniie  sulphatis gr.  iij. 

Aqiue I5J. 

Ft.  solut. 

A  substitute  for  solutions  of  extract  of  belladonna  for  dilating  the 
pupil. 

Collijnum  Aeidi  Borici. 

Take  of  Boric  acid gr.  iv. 

Aqua  Rosae I5J. 

Mix. 

CoUyrium  Sodii  Boratis. 

Take  of  Sodii  boratis gr.  iv. 

Aqua  cauiphorae f5J. 

Mix. 

Thomas's  Eye  Water. 

Take  of  Sulphate  of  zinc, 

Chloride  of  sodium,  each 9i. 

Rose-water  (distilled) f5J. 

Make  a  solution,  and  apjdv,  suitably  diluted,  to  inflamed  eyes. 

The  infusion  of  sassafra.s-pith  is  a  good  addition  to  tliis  and  similar 
eye-washes.     The  aqueous  extract,  or  the  wine  of  opium,  is  much  used        i 
in  collyria.  y 

Injections.  * 

Injections  arc  solutions  intended  to  be  thrown  into  the  external  ear, 
the  urethra,  i)ladder,  vagina,  etc.  They  resend)le  the  foregoing  class  in 
composition  and  in  strength.  In  gonorrhoea,  the  use  of  injections  of 
the  astringent  metallic  salts  is  very  common,  as  also  of  vegetable  as- 
tringents. 

Injectio  Argenti  Nitratis.     ("Westminster  Hospital.) 

Take  of  Nitrate  of  silver 6  grains. 

Diluted  nitric  acid 5  minims. 

Distilled  water 4  ounces.  M 

^lake  a  solution. 
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Campbell's  Injection  for  Gonorrh(£a. 

Take  of  Zinci  sulph 3ss. 

Plumbi  acet. oj. 

Tinct.  opii, 

Tinct.  catechu,  aa f5ij. 

Aquse  rosse io^j- 

Misce. 

This  is  an  instance  in  which  chemical  incompatibles  are  mixed  ad- 
visedly so  as  to  produce  a  very  fine  precipitate,  which,  being  diif'used  in 
the  liquid  and  deposited  on  the  mucous  membrane  of  the  urethra,  favors 
the  therapeutic  effect  intended. 

Take  of  Sulpho-carbolate  of  zinc gi"-  vj. 

Water   .        .     ^ fgij. 

Dissolve,  for  injection  in  gonorrhoea. 

An  improved  form  of  glass  penis  syringe  has  an  enlargement  of  the 
tube,  which  enters  the  urethra,  at  the  extreme  end,  so  as  to  fill  the  whole 
diameter  of  the  tube  and  prevent  the  backward  flow  of  the  liquid,  while 
the  rounded  end  is  less  liable  to  produce  irritation  than  a  more  pointed 
termination. 

Enemata. 

The  custom  of  injecting  tepid  water  and  various  bland  and  medicinal 
liquids  into  the  rectum,  for  the  relief  of  costiveness,  has  become  very 
common  of  latter  years,  and  the  forms  of  apparatus  contrived  are 
numerous  and  ingenious,  constituting  a  considerable  article  of  trade 
wdth  druggists  and  apothecaries. 

The  forms  of  self-injection  apparatus  made  by  Davidson,  Mattson, 
and  others,  consisting  of  a  gum-elastic  bulb  designed  to  be  grasped  in 
the  hand,  and,  by  alternate  contraction  and  expansion,  to  draw  the  fluid 
from  a  basin  and  throw  it  through  a  flexible  tube  and  metallic  injection- 
pipe  into  the  rectum  or  vagina,  has  almost  superseded  the  old  kind 
which  worked  with  a  piston.  A  French  pattern,  however,  which  con- 
sists of  a  cylinder  and  piston  working  by  a  spring,  designed  to  be  wound 
up  to  its  utmost  tension,  and  then,  on  the  opening  of  a  faucet,  to  throw 
the  whole  contents  in  a  continuous  stream  through  the  flexible  tube  and 
pipe,  is  preferable  to  any  other  in  use,  but  has  two  objections :  first,  for 
a  person  w'ho  has  but  little  strength  of  wrist,  it  is  very  difficult  to  wind 
it  up ;  secondly,  the  expense  is  very  much  greater  than  the  best  Mattson 
syringe.  The  only  valve  in  this  instrument  is  in  the  piston,  and  is  so 
simple  and  durable  as  to  remove  one  of  the  most  common  objections  to 
cylinder  injection  apparatus. 

Medicated  enema ta  are  much  used  for  the  relief  of  painful  flatulence 
and  for  relaxing  sj)asm.     The  following  are  adapted  to  this  object : — 

Enema  Aloes,  Ph.  Br. 

Take  of  Aloes 40  grains. 

Carbonate  of  potash 15       " 

Mucilage  of  starch 10  fiuidounces. 

Mix  and  rub  together. 

Milk  is  sometimes  substituted  for  mucilage  of  starch. 

This  is  an  excellent  remedy  for  ascarides  in  children. 
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Enema  Asafatid(e.     (St.  Bartlioloinew's  Hospital.) 

Take  of  Tincture  of  asafcetida A  fluidounce. 

Decoction  of  barley 1  pint. 

Mix. 

Enema  AsafootiJa,  Br.  Ph. 

Take  of  Asaf(TPtida 30  .grains. 

Distilled  water 4  Iluidounces. 

Rul)  tlic  asafoQtida,  with  the  water  gradually  added,  so  as  to  form  an 
emulsion. 

Enema  Opii,  Ph.  Br. 

Take  of  Tincture  of  opium f3ss. 

Mucilage  of  starch fgij. 

Mix. 

Enema  Tcrebinthina:,  Br.  Ph. 

Take  of  Oil  of  turpentine f,\i. 

^lucilage  of  starch 15  fluidounces. 

]\Iake  an  emulsion,  secundum  artem. 

In  the  above  the  white  of  an  egg  may  be  substituted  for  the  gum 
with  advantage. 

Gargles. 

Gavc/les  and  Moidh  icashes  are  api)lications  much  used  in  the  treat- 
ment of  so-called  sore-throat,  and  in  scorbutic  affections  of  the  gums, 
Mhicli  are  exceedingly  common  ;  these  are  popularly  treated  by  counter- 
irritatiDU,  and  by  the  use  of  astringent  and  stinndating  gargles.  Infu- 
sions of  capsicum,  of  vegetable  astringents,  and  of  sage,  with  the  addition 
of  alum,  borax,  or  sulphate  of  zinc,  and  almost  invariably  honey,  are 
the  prevailing  remedies  of  this  class.  The  following  recipes  may  be 
given  : — 

Gargarysma  Sodce  Chlorinatce. 

Take  of  Solution  of  chlorinated  soda f.'^ss. 

Water ^5^^}' 

Mix. 

Gargarysma  Acidi  Tanniei.     (London  Consumption  Hospital.) 

Take  of  Tannic  acid 1  drachm. 

Honey 2  drachms. 

Water 4  ounces. 

Mix. 

* 

Gargle  and  Mouth  -  Wash. 

Take  of  Sodii  boratis .^j. 

Aqua^  rosa> fjij. 

Mellis foj. 

Misce,  et  adde — 

Tincturpe  myrrhaj f.^ss. 

Tincturae  capsici f3ij« 

Sir/. — Use  as  a  gargle  every  2  or  3  hours,  diluted  with  water. 


I 


.    2  pounds. 

•          #     • 

3  ounces. 

IJ     " 

3      " 

6      " 

1  drachm. 

r  a  sin 

gle  bath. 
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Gargle  of  Alum. 

Take  of  Aluminis ,^S3. 

Infusi  lini Oss. 

Mellis q.  s. 

Fiat  gargaiysma. 

Baths. 

Baths  are  either  hot,  warm,  tepid,  or  cold,  or  consist  in  the  application 
of  vapor  merely.  They  are  variously  medicated  for  the  treatment  of 
diseases  of  the  skin,  and  for  producing  general  or  local  revulsive  eifects. 

The  production  of  artificial  sea-water  is  a  desideratum  for  bathing, 
and  may  be  accomplished  either  by  the  evaporation  of  sea-water  to  a 
granular  powder,  to  be  dissolved  in  water  as  occasion  requires,  or 
approximately  by  the  use  of  the  following  formula : — 

Artificial  Sea  -  Water.     {Balneum  Marinum.) 

Take  of  Chloride  of  sodium 

Chloride  of  calcium     , 
Chloride  of  magnesium 
Sulphate  of  magnesium 
Sulphate  of  sodium 
Iodide  of  potassium 

Mix,  and  dissolve  in  30  gallons  of  water,  fo 

Iodine  Bath.     [Balneum  lodinii.) 

Take  of  Iodine 2  drachms. 

Solution  of  potassa 2  ounces. 

Water 30  gallons. 

Used  in  the  Skin  Hospital  of  London. 

Inhalations,  Fumigations,  Disinfectants. 

Inhalation  has  been  used  very  advantageously  in  chronic  catarrhs, 
bronchitis,  incipient  phthisis,  etc.  I  have  repeatedly  prepared  the  ap- 
paratus and  furnished  the  ingredients  for  the  following 

Prescription  for  Inhalation. 

Into  an  inhaler  of  glass  place  infusum  humnli,  f  .5iv,  at  a  temperature 
of  about  120°  F.,  and  add  liq.  iodi  compositus,  tt^^xx.  Inhale  from  5 
to  10  minutes,  morning  and  evening.  In  acute  cases  this  is  found  to 
give  great  relief,  and  by  continued  application  produces  most  happy 
restorative  eifects.  In  place  of  Lugol's  solution,  it  has  been  suggested 
to  use  an  ethereal  or  chloroformic  tincture  of  iodine,  adding  a  little 
iodide  of  potassium  to  prevent  precipitation  on  adding  it  to  the  hop- 
tea,  or  other  aqueous  liquid. 

In  the  London  Consumption  Hospital  the  following  fornnila  is  used : 

Take  of  Chloric  ether 30  minims. 

Tincture  of  hyoscyamus 30        " 

Infusion  of  hops  (or  water)       ....       8  ounces. 

Mix,  and  inhale. 
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Fig.  238. 


^.^ 


111  -cNcnil  cases  under  my  observation  tlie  use  of  powdered  eubebs,  a 
teif^puunlul  to  eaeli  eharge  ot*  warm  water,  a  f'resli  portion   hcinir  addtnl 

eai'Ii  time,  inhaleil  -'>  times  every  day,  lias 
had  an  excellent  ellect  in  treatin";  bronchial 
atleetions. 

Fii;.  2."58  exhil)its  a  simjile  form  of  inhal- 
ini;  apparatus.  An  ordinary  wide-mouth 
jtaekini;  hottle  is  fitti'd  with  a  cork,  which  is 
j)erforated  by  the  cork-borer  or  rat-tail  Hie 
(see  Figs.  109  and  170),  so  as  to  admit  of 
two  tubes,  the  smaller  for  the  in<2:ress  of  air 
pussinji;  nearly  to  the  ln>ttoin  of  the  bottle, 
while  the  larger,  which  is  bent  to  be  ap])lied 
to  the  mouth,  may  have  its  origin  just  below 
the  Ixittom  of  the  cork.  A  little  cork  may 
be  put  into  the  top  of  the  small  tube  when 
not  in  use.  In  replenishing  the  inhaler, 
before  eiieh  operation,  the  cork  is  removed. 
^^^  The  tube  may  be  bent  by  softening  it  over 
the  Hame  of  an  alcohol  lamj)  or  gas  fur- 
nace, and  holding  it  in  such  a  })ositiou  that 
its  own  weight  will  cause  it  to  bend  gradually  and  uniforndy  to  the 
required  curve. 

Another  style  of  inhaler  that  is  now  extensively  used  consists  of  two 
small  bottles,  one  containing  nuu'iatic  acid,  and  the  other  annnonia,  or 
not  unfrequently  a  compound  of  tar.  Tubes  lead  from  each  of  tliese 
to  a  larger  bottle  containing  some  water.  By  suction  through  the  in- 
lialing  tube  inserted  in  the  larger  bottle  the  vapor  from  the  two  smaller 
bottles  are  united. 

Oi'  late  yeai's  the  medical  })rofession  have  employed  the  instrument 
now  so  well  known  as  the  atomizer  for  treating  the  throat  and  posterior 
nares  with  various  remedies,  which  are  made  into  solutions,  j)laced  in 
the  bottle  of  the  atomizer,  and  the  cui'rent  of  air  being  driven  across 
the  aperture  of  the  tube  leading  from  the  bottle  ditluses  the  liquid  in  the 
form  of  a  tine  spray,  which  reaches  the  ])arts  towards  which  the  tube  is 
direetetl  more  efi'ectually  than  when  ap})lied  \vitli  a  brush,  and  this  with 
nuich  less  annoyance  to  the  patient. 


Inhaler. 


DobeWs  Solution. 


Und«'r  this  name  the  following  preparation  has  been  much  employed 


in  niL-<al  catarrh  with  advantaire 


Take  of  Acidi  carbolici 

Sodii  bicarl)onatis, 
Snilii  boratia,  aa 
Water 


.     5iss. 

•    .^i.i- 

.     Oij. 


Mix  thoroughly  and  filter. 
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BouUon^s  Solution,  or  Solution  of  Carbolate  of  Iodine, 
Is  made  as  follows : 

K.    Tinct.  iodini  comp Tt\,xlv. 

Acidi  carbolici  cryst.  (fuse) ^vj. 

Glycerin! 3viij. 

Aquae gv. 

Mix. 

This  has  been  used  in  inhalations,  in  gargles,  injections  for  the  ear, 
and  in  cases  of  hemorrhoids. 

Yapores.     (Vapors.     Inhalations.) 
This  is  a  new  class  of  preparations  of  the  British  Pharmacopceia, 

Vapor  Acidi  Hydrocyanici.     {Inhalation  of  Hydrocyanic  Acid.) 

Take  of  Diluted  hydrocyanic  acid         .         .         .10  to  15  minims. 
Water  (cold)      ......       1  fluidrachm. 

Mix  in  a  suitable  apparatus,  and  let  the  vapor  that  arises  be  inhaled. 

Vapor  Chlori.     [Inhalation  of  Chlorine?) 

Take  of  Chlorinated  lime 2  ounces. 

Water,  (cold) A  sufficiency. 

Put  the  powder  into  a  suitable  apparatus,  moisten  it  with  the  water, 
and  let  the  vapor  that  arises  be  inhaled. 

Vapor  Conince.     {Inhcdation  of  Conine.) 

Take  of  Extract  of  hemlock  ....         60  grains. 

Solution  of  potash 1  fluidrachm. 

Distilled  water 10  fluidrachms. 

Mix.  Put  20  minims  of  the  mixture  on  a  sponge,  in  a  suitable 
apparatus,  so  that  the  vapor  of  hot  water  passing  over  it  may  be  inhaled. 
The  solution  of  potash  is  added  to  free  the  conine  present  in  the  extract. 
A  strong  mouse-like  odor  being  emitted  is  evidence  of  the  genuineness 
of  the  vapor. 

'    Vap)or  Creasoti.     {Inhcdation  of  Creasote.) 

Take  of  Creasote 12  minims. 

Boiling  water 8  fiuidounces. 

INIix  the  creasote  and  water  in  an  apparatus  so  arranged  that  air  may 
be  made  to  pass  through  the  solution  and  may  afterwards  be  inhaled. 

Vapor  lodi.     [Inhalation  of  Iodine.) 

Take  of  Tincture  of  iodine 1  fluidrachm. 

Water 1  fluidounce. 

Mix  in  a  suitable  apparatus,  and,  having  applied  a  gentle  heat,  let  the 
vapor  that  arises  be  inhaled. 
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FrMIOATIONS. 

In  various  affoctions  it  is  dosirahle  to  have  the  metlicincs  act  on  the 
?l<iM  in  till'  funn  of  vapor  or  <ras.  For  such  tuniioatjons,  suli)lun-('ttc(l 
livilruiicn  is  <:;('norati'(l  hv  (Iccoiuposinj:;  sulphurct  ot"  j)oUis.<iuni  or  c-alciuui 
with  nuM'iatic  or  nitric  acid  ;  nitrous  I'unit'S  by  nitrate  of  potaysiuin,  or 
of  sodium  and  sidpluu'ic  acid;  cldorine  from  ohlorinatod  lime  by  muri- 
atic acid,  or  by  adding  to  a  mixture  of  3  parts  of  chloride  of  sodium 
and  1  of  black  oxide  of  maui^anese  2  ])arts  of  sulphui-ic  acid.  These 
are  chiellv  used  for  sUin  tliseases.  and  as  antiseptics  and  disinfeetuntvS. 

Alcoholic  fumijjations  are  made  by  settin^i;  fire  to  I  an  ounee  or  an 
ounce  of  aleohctl  in  an  ordinary  plate;  acetic  fumi<j:;ations,  by  <rradually 
addinir  vineuar  to  a  hot  brick;  aiuTuoniacal  fumiiratioiis,  l)y  thro\vin<; 
rarbonate  »»f  ammonium  upon  a  hot  brick,  or  addinii:  spirits  of  hartshorn 
to  boilinir  iiot  water ;  such  fumigations  are  generally  applied  in  rheu- 
matic and  similar  affections. 

Fumiirations  are  applied  eitlicr  to  a  part  or  to  the  whole  body;  the 
simpl(>st  mode  of  doing  it  is  to  envelop  the  ])atient  in  a  l)lankct,  while 
sittinu"  upon  a  cane-seat  chair,  and  then  })rcpare  them  under  the  chair  in 
the  proper  manner.  The  fumes  or  vapors  are  then  allowed  to  reach  the 
affected  part  of  the  body.  The  head  is  not  subjected  to  this  treatment 
unless  in  the  case  of  vapor  baths  designed  also  to  reach  the  lungs. 

Disinfectants. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad  odor 
of  sick  rooms ;  aromatic  resins,  balsams,  and  roasted  coffee  are  used  for 
this  pnr])ose. 

Jn  the  chai)ter  on  Perfume?^  and  ToUct  Articles  some  preparations 
adapted  to  this  use  are  referred  to.  Disinfectants  which  operate  on 
chemical  principles,  are,  however,  much  more  effectual. 

Prof.  li.  Vj.  Rogers  has  directed  for  some  of  the  hosjiitals  a  mixture 
of  lime  and  sulj)hate  of  iron  in  such  proportion  that  the  protoxide  of 
iron  is  rapidly  reduced  on  exposure  to  the  air,  and  l)V  its  disposition  to 
pass  raj)idly  into  scsquioxide  readily  decomposes  effete  matters  with  m  hich 
it  comes  in  contact,  rendering  them  innoxious.  Under  the  heads  of 
Cldorhtc  (lud  Jh-om'nic'wx  l*ait  HI.,  some  of  these  chemical  disinfectants 
are  described.  I 

M.  Agata,  of  Ivonditn,  has  patented  a  proee&s  for  calcining  common 
cockle  and  other  shells  found  on  the  sea-shore  until  they  are  friable  and 
readily  ])o\v<lered  ;  tin's  ])o\v<ler  he  mixes  with  half  tlu^  (|unntity  of  sid- 
j)hat(!  of  iron,  thus  producing  an  inodorous  ])()wder  resembling  ochre, 
which  is  designed  to  be  mixed  in  the  projxH'tion  of  1  part  to  100  with 
any  feculent  matter  which  it  is  designed  to  deodorize.  A\'hen  used  for 
urine  2  per  cent,  of  common  tar  is  to  be  added. 

Dr.  ( "i-ace  (  alvert  has  recently  called  attention  to  the  innnense  utility 
of  carbolic  acid  (coal  tar  creasote)  as  an  antiseptic;  he  states  that  the 
addition  of  2  or  .">  drops  of  (his  acid  to  a  jiint  of  freshly  made  urine 
will  jireserve  it  from  any  marked  chemical  change  for  several  weeks. 
(See  Ozone,]).  172.) 
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CHAPTER   V. 

ON  PERFUMERY  AND  TOILET  ARTICLES. 

AMONG  the  uses  to  which  the  products  of  distillation  are  applied, 
those  connected  primarily  with  the  sense  of  smell  possess  an  interest 
and  importance,  especially  to  the  pharmacist,  who  has,  from  the  earliest 
time,  been  called  upon  to  manufacture  and  sell  them,  which  justifies  the 
appropriation  of  a  portion  of  this  work  to  their  modes  of  preparation. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratification  of  the 
sense  of  smell,  they  serve  a  good  purpose  in  headache,  and  as  grateful 
refrigerant  applications  in  dry  and  hot  conditions  of  the  skin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Indies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies  used 
in  the  perfumer's  art  to  the  extensive  floAver  farms  of  Kice,  Grasse, 
Montpellier,  and  Cannes,  in  France,  and  owing  to  the  peculiar  fitness 
of  the  climate  of  those  provinces,  and  the  adaptation  of  the  French 
people  to  pursuits  requiring  delicate  perceptions  and  refined  tastes,  the 
art  of  perfumery  has  attained  a  perfection  in  France  towards  which  most 
of  our  manufacturers  make  but  a  faint  approximation.  The  French 
recipes  call  for  so  many  ingredients  not  readily  obtained  in  this  country, 
and  altogether  derived  from  their  own  gardens  and  manufactories,  that 
they  require  considerable  modification  to  make  them  practicable  to  us. 
I  shall,  therefore,  confine  myself  to  inserting  a  few  tried  recipes  which 
constitute  a  prett)^  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the  other 
parts  of  this  work,  these  perfumes  allow  of  an  unlimited  choice  of  in- 
gredients, and  a  corresponding  variety  of  combinations  and  proportions, 
restricted  only  by  that  most  capricious  of  all  standards — taste. 

For  further  accounts  of  the  art  of  making  fragrant  essences  and  all 
other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  W.  Septi- 
mus Piesse,  published  in  London,  and  republished  in  Philadelphia,  in 
1856  and  1863,  and  the  late  edition  by  Piesse  and  Lubin. 

Colognes. 

Enu  de  Cologne,  as  imported  from  Cologne  and  from  Paris,  is  a 
highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  imported, 
all  are  highly  rectified  and  apparently  distilled  from  the  plants,  while, 
as  prepared  in  this  country,  cologne  water  is  almost  always  made  from 
essential  oils  dissolved  in  alcohol.  This  may  be  very  good,  if  the  oils 
are  fresh  and  combined  with  reference  to  their  relative  strength  and 
accord. 

In  the  U.  S.  Pharmacopma  for  1880,  under  the  title  Spiritus  Odor- 
atus,  this  preparation  is  introduced. 
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Sjjirifu;<  Udordtuft,  U.  S.  P.     (Perfumed  Spirit 

Oil  of  hortiamot,  sixteon  parts      ... 

Oil  of  lemon,  eight  parts        .... 

Oil  of  rosemary,  eiglit  parts. 

Oil  of  laveiulerHowers,  four  parts 

Oil  of  orange  Mowers,  four  parts    . 

Acetic  ether,  two  parts  .... 

Water,  one  hundreil  and  lifty-eight  parts     . 

Alcohol,  eight  lunulred  parts 


)     {Coloffne  Water.) 


IG 

8 

8 

4 

4 
o 

158 

81HJ 


To  make  one  thousand  part* K.mmi 

Dissolve  tlio  oils  and  the  acetic  ether  in  the  alcohol,  and  add  the 
water.  Set  the  mixture  aside,  in  a  well-closed  bottle,  for  8  days,  then 
filter  throtigh  paper,  in  a  well-covered  liinnel. 


Best  Cologne  Water.     (No.  1.) 


Take  of  Oil  of  bergamot 
Oil  of  neroii     . 
Oil  of  jessamine 
Oil  of  garden  lavender 
Oil  of  cinnamon 
Benzoated  tincture 
Tincture  of  musk    . 
Deodorized  alcohol 
Kose  water 


f.^ij- 
l.oij- 

f.^ss. 

f5ij. 

1.5  iij- 
f.5ss. 
Cong.  j. 
Oij. 


Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filtering 
for  use. 

Common  Cologne  Water.     (Xo.  2.) 

Take  of  Oil  of  lavender  .... 
Oil  of  rosemary  .... 
Oil  of  lemon  .... 

Oil  of  cinnamon   .... 
Alcohol  ..... 


f|iss. 
f5ss. 

Qi. 

gtt.  XX. 

Cong.  j. 


Mix. 


Much  cheaper  than  the  foregoing. 


Benzoated  Tincture  for  Colognes,  etc. 

Take  of  Tonqua  beans 3J 

Vanilla 3ij. 

Nutmeg,  grated No.  j. 

Mace 3ij- 

Benzoic  acid gr.  x. 

Alcohol Oj. 

ISTacerate  the  .solid  ingredients,  in  coarse  powder,  in  the  alcohol  ad 
libitum,  and  filter. 

Toilet  Water.s. — (Substitutes  for  Eau  de  Cologne.) 

Hose  Geranium. 
Take  of  Essential  oil  of  citronella  (India)    ....     f.^ij. 


Essential  oil  of  lemon  grass  (India) 
Essential  oil  of  bergamot 
Essential  oil  of  lavender  (French)  . 
Extract  of  jessamine  (from  pomade) 
Benzoated  tincture  .... 
Alcohol  {'Jo  per  cent,  deodorized)  . 


f.^ss. 
f.^ss. 
fSij. 

f.5.i. 

Cong.  j. 


TOILET    WATERS. 
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Mix  and  reduce  with  water  which  has  previously  been  saturated  with 
oil  of  citronella  by  trituration,  after  the  manner  of  the  officinal  medi- 
cated waters,  as  long  as  it  can  be  done  without  precipitating  too  much 
of  the  essential  oils ;  let  it  stand  for  a  few  days  and  filter. 


Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  1) 
Essential  oil  of  orange  peel 
Essential  oil  of  rosemary  (from  flowers  only) 
Essential  oil  of  bergamot  .... 
Extract  of  orange  flowers  (from  pomade), 
Extract  of  jessamine  (from  pomade),  eaclc 
Alcohol  (95  per  cent,  deodorized) 
Distilled  orange-flower  water     . 

Mix,  and  proceed  as  before. 


f3j. 
gtt.  xl. 
fSss. 
f3j. 

Oiv. 

Oj,  01  q.  a 


Putcha  Pat.     (Patchouly.) 

Take  of  Essential  oil  of  patchouly f^ij. 

Essential  oil  of  copaiva       .         .         .         .   "     .  f^ss. 

Essential  oil  of  orange-peel  (bigarade)       .         .  Tt\,v. 

Essential  oil  of  valerian      .....  TTLij. 

Essential  oil  of  rosemary  (from  flowers  only)    .  ttlxv. 

Tincture  of  ginger 5iss. 

Benzoated  tincture fo^s. 

Alcohol  (95  per  cent,  deodorized)       .         .         .  Cong.  j. 

Patchouly  Avater  (made  with  oil  of  patchouly, 
after  the  method  of  medicated  waters,  as  in 

rose  geranium) Oj,  or  q.  s. 


Pose. 

Take  of  Balsam  Peru       .... 
Essential  oil  of  bergamot  . 
Essential  oil  of  santal 
Essential  oil  of  neroli  (bigarade  petal,  No 
Essenlial  oil  of  rosemary  (flowers) 
Essential  oil  of  rose  (kisanlic)   . 
Essential  oil  of  citronella  (India) 
Extract  of  rose  (from  pomade) 
Alcohol  (95  per  cent,  deodorized) 
Rose  water  (distilled). 


1) 


TT\^XXV. 

f3iij. 
n^xl. 
ii\^xx. 

fSiss. 

fSij. 
fSiss. 

Ovj. 
Oj. 


Add  the  last  after  the  mixed  oils  and  alcohol  have  stood  2  or  3  day.s, 
and  filter  the  whole. 


Lavender. 

Take  of  Essential  oil  of  lavender  (flowers) 
Essential  oil  of  lemon 
Essential  oil  of  lemon  thyme     . 
Essential  oil  of  orange-peel,  sweet 
Essential  oil  of  nutmeg 
Essential  oil  of  sage  . 
Tincture  of  musk 
Tincture  of  benzoin  . 
Sweet  spirit  of  nitre   . 
Alcohol  (95  per  cent,  deodorized) 
Lavender  water  (made  from  the  oil  and  water) 

64 


f.5iss. 
fSiij. 

fS.)- 

m- 

fSss. 
f.5vj. 

e.ij. 

Cong, 
Oj.° 


ss. 
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MiUeficur. 


Take  of  Balsam  Peru 

Oil  of  berganiot 
Oil  of  cloves 
Oil  of  iieroli  [}»'( gr.) 
Kxtrat't  of  musk 
Orange-rii^wer  water  . 
Alcohol  (deodorized) . 


Mix. 


Heliotrope. 


Take  of  Tincture  of  tonka 

Oil  of  bitter  almonds. 
Oil  of  rose  . 


Mi 


f.TUl. 

fSvj. 

ISllj. 

fovj. 

fSiij. 

Oiss,  or  q.  s. 

Ovj. 


f.1xvj. 


X. 


Frangipanni. 


Take  of  Essential  oil  of  rose  .        . 

Essential  oil  of  neroli  (bigarade) 
Essential  oil  of  melisse 
Essential  oil  of  bergamot  . 
Essential  oil  of  santal  wood 
Extract  of  vanilla 

Extract  of  magnolia  (from  pomade) 
Tincture  of  santal  wood  saturated, 
Alcohol,  aa         .... 
Sandal  water  from  oil 


Mix. 


Verbena  Water. 


Take  of  Oil  of  balm  melisse 
Deodorized  alcohol 
Water 


TT\,XX. 

n\,x. 
Tt\,v. 

fsj. 

fSij. 

fSss. 

Cong.  ss. 
q.  s.  to  dilute. 


fSiij. 
Oij.      . 

Sufficient. 


Make  a  clear  soliition. 

Tliis  may  be  made  somewhat  stronger,  though  of  a  less  pure  verbena 
flavor,  by  the  addition  of  a  little  oil  of  lemon.  Oil  of  balm  melisse  is 
imported ;  its  smell  seems  identical  with  our  garden  lemon  trifolia. 

Lavender  Water.     {Simple  Sjnrit  of  Lavender.) 


Take  of  English  oil  of  garden  lavender. 
Deodorized  alcohol     . 


Make  a  solution. 

A  little  fresh  calamus  root  macerated  in  the  above  imjiroves  it. 


Florida  Water. 

Take  of  Oil  lavender. 

Oil  of  bergamot, 

Oil  (jf  lemon,  each 

Tincture  of  curcuma, 

Oil  of  neroli,  of  each 

Oil  of  melisse     .... 

Oil  of  rose 

Alcohol 

Mix. 


fSij. 

m. 

gtt.  XXX. 
gtt.  X. 

Oij. 


VINEGARS. 

Essence  of  Patchouly. 

Take  of  Oil  of  copaiva 

Oil  of  orange 

Oil  of  valerian    ...... 

.      gtt.  XX. 

.    gtt.  iij. 
.    gtt.j. 

Oil  of  rosemary 

Tincture  of  Tolu 

Alcohol,  ginger,  aa 

.    gtt.j. 

.       gtt.  XX. 

.     q.  s. 
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Mix. 

Vinegars. 

Camphorated  Acetio  Acid. 

Take  of  Camphor ^  ounce. 

Acetic  acid 62  fluidounces. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  of  wine, 
and  dissolve  it  in  the  acetic  acid.  Used  as  a  fumigative  in  fevers,  an 
embrocation  in  rheumatism,  and  a  refreshing  and  pungent  perfume. 

Aromatic  Vinegar. 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive  of 
contagion. 

Take  of  Acetic  acid,  very  strong. 
Camphor,  in  powder. 
Oil  of  cloves,  of  each        .         .         .A  sufficient  quantity. 

Mix  them,  and  secure  in  a  strong  and  well-stoppered  bottle. 

Hygienic  or  Preventive  Vinegar.     (Piesse.) 

A  toilet  prej)aration,  to  be  mixed  with  water  for  lavatory  purposes 
and  the  bath. 


Take  of  Brandy 

1  pint. 

Oil  of  cloves     .... 

1  drachm. 

Oil  of  lavender 

1       " 

Oil  of  marjoram 

i      " 

Gum  benzoin   .... 

1  ounce. 

^Macerate  together  for  a  few  hours,  then  add- 
Brown  vinegar         .... 
and  strain  or  filter,  if  requisite,  to  be  bright. 


2  pints, 


Vinaigre  de  Cologne. 


To  Eau  de  cologne 
add  Strong  acetic  acid 


1  pint. 
2OZ. 


Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  either  of  these  per- 
fumed vinegars  is  required  to  produce  opalescence  when  added  to  water, 
it  should  contain  myrrh,  benzoin,  or  Tolu. 
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Musk  Perfumes. 

Tincture  of  J[iu<k: 

Take  of  Musk Sij- 

Water Oss. 

Miifcrate  24  hoiii-s,  and  add — 

Solution  of  potassa,  U.  S.  P. fSij. 

Macerato  24  hours,  and  add — 

Alcohol Oss. 

I^ot  it  stand  at  suiuniL-r  temperature  for  one  month,  and  deeaut. 

Tinctura  Moschi,  U.  S.  P. 

Musk,  ten  parts 10 

Alcohol,  forty-five  parts 45  j^ 

Water,  forty-live  parts 45 

Diluted  alcohol,  a  suflicient  quantity 

To  make  one  hundred  j^arts 100 

Rul)  the  musk  in  a  mortar  first  with  a  little  of  the  water,  until  a 
smootli  mixture  is  made,  and  then  with  the  remainder  of  the  water. 
Transfer  the  whole  to  a  bottle,  add  the  aleohol  and  macerate  for  7  days, 
ocoa.si(»nally  shaking  the  bottle.  Then  filter  through  paper,  adding 
thn»uiz;li  the  filter  enough  diluted  alcohol  to  make  the  tincture  weigh 
lUU  parts. 

Extract  of  Ilusk.     (Piesse.) 

(For  mixing  with  other  perfumes.) 

Take  of  Grain  musk 2  ounces. 

Kectitied  spirit 1  gallun. 

After  standing  for  one  month  at  a  summer  temperature,  it  is  fit  to 
draw  oil". 

Extrait  de  Muse.     (Piesse.) 

(Adapted  to  retailing  for  use  in  perfumery.) 

Take  of  Extract  of  musk  (as  above) 1  pint. 

Extract  of  ambergris \  pint. 

Extract  of  rose  (triple) ^  pint. 

Mix  and  filter. 

Th(!  chief  uses  of  musk  in  perfumery  arc  due  to  its  persistent  character. 
Though  not  itself  (Icsirablc  ;is  a  jxrfumc,  yet  mixed  in  small  j)roi)ortion 
witli  rose,  violet,  and  other  essences,  it  enal^les  them  to  gi\e  to  the  hand- 
kerchief a  mixed  (xlor  which  is  retained  after  the  first  perfume  i.5 dissipated. 

Tooth  Preparations. 

A  few  only  of  these  are  here  given,  with  reference  to  meeting  the 
popidar  demand  and  the  ordinary  requirements  of  the  dental  profession. 
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3Iarshall's  or  Hudson's  Dentifrice. 

Take  of  Prepared  chalk 3  pounds  (com.). 

Powdered  myrrh, 

Powdered  orris  root,  each     ...  1  pound. 

Rose  pink 1  ounce. 

Thoroughly  powder  the  ingredients  and  mix  them  through  a  fine  sieve. 

Charcoal  Dentifrice. 

Take  of  Recently-burnt  charcoal,  in  fine  powder,  six  parts        .         6 
Powdered  myrrh. 
Powdered  cinchona  bark  (pale),  each,  one  part    .         .         1 

Mix  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa h  drachm. 

Mint  water 1  fiuidoance. 

Triturate  to  form  a  solution,  then  incorporate  with — 

Powdered  charcoal      .....         2  ounces. 
Honey 1  ounce. 

CiMe-Fish  Powder.     (Piesse.) 

Take  of  Powdered  cuttle  fish J  pound. 

Precipitated  carbonate  of  lirae        .        .        .  1       " 

Powdered  orris J       " 

Oil  of  lemons 1  ounce. 

Oil  of  neroli J  drachm. 

Thoroughly  powder  and  mix. 

Mialhe's  Tooth  Powder. 

Take  of  Sugar  of  milk,  one  thousand  parts  ....         1000 

Lake,  ten  parts 10 

Tannin,  fifteen  parts 15 

Oil  of  mint. 
Oil  of  anise. 
Oil  of  neroli,  of  each         .         .   SuflBcient  to  flavor  to  taste. 

Rub  well  the  tannin  and  lake  together,  and  gradually  add  the  sugar 
of  milk,  previously  powdered  and  sifted,  and  lastly  the  essential  oils. 

A  Superior  Mouth  Wash. 

Take  of  Old  white  castile  soap oij- 

Alcohol     ........         .  f.iiij- 

Honey 5j. 

Perfume,  as  below f3iv. 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 

For  Coloring  Tooth  Powders. 
The  following  is  recommended  very  highly  : 

Carmine,  No.  40 5j. 

Aqua  ammonia f3j. 

Water fgij. 


101-i  ON    TERFUMERY    AND    TOILET    ARTICLES. 

Rnl)  the  carmine  to  a  powder  in  a  raortar,  and  add  little  by  little  aqua 
ammonia,  till  a  smooth  mixture  is  obtained,  and  finally  add  the  water. 
This  is  used  to  color  the  ])i-ci»:in'(l  chalk,  which  is  the  treneral  basis  of 
the  best  tooth  ])o\vders,  t<j  any  shade  that  is  desired.  It  must  be  remem- 
l)ered  that  tlu'  color  is  much  darker  while  the  powder  is  moist;  after 
the  whole  of  the  chalk  has  been  colored  it  should  be  spread  out  to  dry. 

Perjime  for  adding  to  Mouth  Washes, 

Take  of  Asarnm  Canadense .|ss. 

Orris  root  .         .         .         .         .         .         .         .         .     ,^ss.  ^ 

Strong  alcohol isviij. 

Make  a  tincture  and  add — 

Tincture  of  musk f3j. 

Essence  of  millerteurs f.oss. 

Essence  of  patchouly git.  xx. 

Violet  Mouth  Wash.     (Piesse.) 

Take  of  Tincture  of  orris h  pint. 

Esprit  de  rose ^     " 

Spirit *     " 

Oil  of  bitter  almonds 5  drops. 

Mix. 

Botanic  Styptic.     (Piesse.) 

Take  of  Eectified  spirit 1  quart. 

Rhatany, 

Myrrh, 

Cloves,  of  each 2  ounces. 

Macerate  14  days  and  strain. 

Sachet  Powders  and  Fumigators. 

The  jjreat  pojiularity  of  this  class  of  perfumes  consists  in  their  per- 
sistent (xlors,  anil  their  perfect  adaptation  in  envelopes  or  scent-bajxs  to 
dilVusinjr  an  agreeable  perfume  in  drawers,  glove-boxes,  etc.,  without 
soiling  the  purest  white  materials. 

The  following  formulas,  motliiied  from  those  of  Piesse,  I  have  found 
entirely  satisfactory : — 

Sachet  a  la  Frangipanni. 

Take  of  Orris-root  powder 8  pounds. 

Vetivort  powder \  pound. 

Siintal-wood  powder i       " 

Oil  of  neroli, 
Oil  of  rose, 

Oil  of  santal,  each 1  drachm. 

Grain  musk 1        " 

Mix  well. 
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Sachet  a  la  Marechale. 


Take  of  Powder  of  santal  wood 

.    ilb. 

Powder  of  orris  root     . 

.        .        .    ^Ib. 

Powder  of  rose  leaves  .        .        .        . 

.        .     lib. 

Powder  of  cloves 

.     2  oz. 

Powder  of  cassia  .... 

.    lib. 

Grain  musk 

.    idr£ 

Mix. 


Millefleur  Sachet. 


Take  of  Lavender  flowers,  ground, 
Orris  root,  ground, 
Rose  leaves,  ground,  each  . 
Benzoin, 
Cloves,  ground, 
Tonqua,  ground, 
Vanilla,  ground, 
Santal,  ground,  each  . 
Cinnamon, 
Allspice,  each 
Musk,  grain  . 


lib. 


lib. 


2  ounces. 
2  drachms. 


Mix  well  together. 


Heliotrope  Sachet. 


Take  of  Powdered  orris 

Rose  leaves,  ground . 
Tonqua  beans,  ground 
Vanilla  beans,  ground 
Grain  musk 
Oil  bitter  almonds     . 


Mix  well  by  sifting  in  a  coarse  sieve. 


2  lbs. 
lib. 
Jib. 
i\h. 
1  oz. 


5  drops. 


Fumigating  Powder. 


Take  of  Frankincense, 
Benzoin, 
Amber,  of  each 
Lavender  flowers 


3  parts. 
1  part. 


Mix.  • 

This  is  designed  to  be  ignited  upon  coals,  a  stove,  or  hot  iron,  to 
diffuse  an  agreeable  aroma  in  an  apartment,  and  incidentally  to  destroy 
noxious  effluvia. 


Dr.  Paris'  Fumigating  Pastilles. 


Take  of  Benzoin, 

Cascarilla,  each 
Myrrh 

Powdered  charcoal 
Oil  of  nutmegs, 
Oil  of  cloves,  each 
Nitre  . 


lib. 
11  oz. 
Ulb. 

f  oz. 
2oz. 


The  benzoin,  cascarilla,  and  myrrh  are  to  be  separately  powdered, 
and  mixed  on  a  sieve  with  the  charcoal ;  the  nitre  is  then  to  be  dissolved 
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ill  a  mucilairo  of  tni«r'H'antli,  with  wliicli  the  wlutle  is  to  be  made  into  a 
paste  aiul  dividctl  with  a  pastille  nioiikl,  Fig,  239,  and  gradually  dried. 

Fig.  239. 


Pastille  inoukl. 

The  mcxlc  of  using  the  pastille  mould  will  be  sufficiently  obvioas ; 
the  mass,  rolled  into  cylinders  of  aj)j)ropriate  size,  is  pressed  between 
the  brass  cutting  surfaces  and  completely  divided  into  24  cones  of  the 
reijuired  shape. 

The  motle  of  using  pastilles  is  to  place  a  piece  of  glazed  paper  over  a 
glass  of  water,  and  to  stand  the  jiastille  u])on  it  when  igniting  it.  As 
soon  as  it  is  sufficiently  consumed  it  will  burn  a  hole  through  the  paper 
and  be  extiny,uished  bv  falliny;  into  the  water.  Sometimes  serious  injury 
is  done  to  mantles  and  articles  of  furniture  by  carelessly  overlooking  the 
intense  heat  produced  by  the  combustion  of  these  \itt\e  fiuiiigateurs. 


Hair  Preparations. 

Rosemary  Hair  Wash. 

(To  be  used  after  oils  have  been  habitually  applied.) 

Take  of  Distilled  water  of  rosemary 1  gallon. 

Rectified  spirit i  pint. 

I'earlash 1  ounce. 

Dissolve  the  pearla.sh  in  the  mixed  alcohol  and  water. 


Essence  or  Spirit  of  3Iustard. 

Take  of  Black  mustard       .        .    , 2  parts. 

Water 4      " 

Alcohol 1  jjart. 

Macerate  and  distil  1  part  of  spirit. 

To  be  added  to  hair  wa.shes  to  suj^ply  sulphur  to  the  hair  and  stimu- 
late its  growth. 

Perfumed  Hair  Oil. 

Take  of  Castor  oil f,^x. 

Very  strong  alcohol f^ij. 

Ess.  of  jessamine fSij. 

Mix. 

Any  other  essential  oil  may  be  substituted  for  the  essence  of  jessa- 
mine, and  we  usually  label  the  vials  according  to  tlieir  perfume,  and 
color  the  rose  oil  red. 
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Hair^  Restorative. 


Take  of  Castor  oil 
Alcohol    . 

Dissolve,  then  add — 


Mix. 


f5xxvj. 


Tinct.  of  cantharides  (made  with  strong  alcohol)     f.5J. 
Ess.  of  jessamine  (or  other  perfume)     .        .        ,     f3iss. 


This  preparation  has  the  property  of  rendering  the  hair  soft  and 
glossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  properties,  it 
tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should  be 
rubbed  thoroughly  into  the  roots  at  least  once  a  day. 


Modified  Formula.     (Highly  esteemed  by  some.) 


Take  of  Castor  oil 

Water  of  ammonia 
Tinct.  of  cantharides 
Cologne  . 
Water     . 

Mix  according  to  art. 


51SS. 
f5ij. 

f5J. 

f5iv. 

q.  s.  ft.  f^x. 


Marrow  Pomatum,     (Piesse.) 


Take  of  Purified  lard  . 
Suet 

Oil  of  lemon  . 
Oil  of  bergamot 
Oil  of  cloves  . 


4  pounds. 

2 

1  ounce. 


3  drachms, 
hisk  or  wooden  spatula 


Melt  the  greases,  then  beat  them  up  with  aw 
for  half  an  hour  or  more,  to  make  the  mass  white  and  spongy ;  perfume 
with  the  oils. 

Philicome.     (Piesse.) 

Take  of  White  wax 5  ounces. 

Almond  oil 2  pounds. 

Oil  of  bergamot 1  ounce. 

Oil  of  lemon i      " 

Oil  of  lavender 2  drachms. 

Oil  of  cloves 1  drachm. 

Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  perfume. 

Twiggs^  Hair  Dye. 

^  An  excellent  application  to  the  hair,  which  is  also  a  remedy  for  skin 
diseases,  blemishes  of  the  complexion,  etc. 


Take  of  Precipitated  sulphur, 

Acetate  of  lead,  of  each 
Rose  water 


5j. 
f3iv. 


Triturate  together  in  a  mortar.  This  is  not  an  instantaneous  dye,  but 
should  be  applied  twice  a  day  till  it  gradually  restores  the  color  to  its 
natural  shade.  The  addition  of  ^  an  ounce  of  glycerin  will  take  from 
it  a  drying  property  which  is  undesirable. 
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Bandoline. 

Take  of  Ciixm  tragacanth  (choice) 0  ounces. 

Rose  water 1  gallun. 

Otto  of  rose      ........     ^  ounce. 

Steep  tlio  t^um  in  the  water,  a<iitatiii<;  from  time  to  time  a.s  it  swells 
into  a  irelatinous  nui.><'<;  then  carefully  press  tliroui^h  a  eoai-se,  clean 
linrn  cloth,  and  inctn-porate  the  otto  of  rose  thoroughly  through  the 
sott  miuss. 


CHAPTER   VI. 

ON  DTSPENSING  AND  COMPOUNDING  PRESCRIPTIONS. 

ALL  the  processes  described  in  the  previous  pmctical  parts  of  this 
work  are  subiservient  to  the  important  operations  of  supplying  or 
administering  remedial  agents  to  the  public,  called  dispensing,  and  the 
art  of  comixMinding  extemporaneous  prescriptions  of  physicians. 

The  fornmias  given  in  the  la.st  chapter  have  been  introduced  mainly 
with  a  view  to  a(;([uainting  the  physician  and  pharmacist  with  the  best 
forms  for  combining  the  leading  remedies;  theactof  compoimding  these 
is  a  difficult  brancli  of  knowletlge,  only  acquired  by  an  habitual  training 
of  the  facidties  of  observation  and  reflection,  and  the  attainment  of  a 
certain  manual  dexterity  and  expertncss  of  manipulation,  of  more  or 
less  importance  in  every  practical  j)ursuit,  and  indispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  the  ap})licants  over 
the  counter  involves  responsibilities  connecte'd  with  no  other  braiK'h  of 
the  trade,  and  calls  for  the  exercise  of  constant  vigilance  to  guard  against 
the  least  thoughtlessness  or  inattention,  and  to  fortify  the  mind  against 
the  many  distracting  influences  constantly  present  in  a  place  of  business. 
To  these  must  be  added  occasional  vexatious  evidences  of  ignorance  or 
carelessness  on  the  part  of  physicians,  to  overcome  which,  the  pharma- 
cist nmst  tax  the  utmost  resoiu'ces  of  his  art,  while  many  evidences  of 
ignorance,  prejudice,  and  perversity  on  the  part  of  his  castomers  and 
his  rivals  in  basiness^  call  for  all  his  patience,  sclf-cx)ntroJ,  and  consci- 
entiousness. It  is  thus  apparent  that  the  subject  of  this  chapter  con- 
stitutes the  mctst  difficult  practical  branch  of  pliarnuKy,  for,  in  addition 
to  the  variety  and  extent  of  knowledge  required  for  the  performajice  of 
the  various  duties  involved  in  it,  a  sidesman  and  tlispenser  of  jnwJic.ine 
nmst  possess  rare  personal  qualities  to  render  him  popular  and  successful 
in  iiis  calling. 

Neatness,  agility,  and  readiness  of  manner,  combined  Avith  lun'form 
wat<'hfulness  and  care  in  all  the  important  manipulations  required  of 
him,  will  inspire  confidence  and  secure  patronage;  while  slotlifulness, 
negligence,  and  inflitference  to  what  may  seem  petty  details,  will  inva- 
rial)ly  inure  to  the  tlisadvantage  of  the  possessor.  As  the  art  of  dis- 
pensing can  only  be  acfjuired  by  j^ractical  experience  at  the  coimter,  its 
numerous  and  varied  details  cannot  be  taught  by  books.    Authors,  when 
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treating  of  this  subject  in  a  truly  useful  way,  can  at  best  only  lay  down 
general  rules  and  set  forth  leading  principles  in  regard  to  what  must 
become  the  subject  of  daily  experience. 

In  the  hints  here  offered,  1  have  chiefly  in  view  the  countrv^  practi- 
tioner, whose  necessities  compel  him  to  undertake  the  business  of  dis- 
pensing and  compounding,  and  the  student  of  medicine  and  pharmacy, 
who  would  seek  to  obtain  from  books  the  leading  topics  on  which  to 
found  his  practical  and  experimental  studies. 

The  Furniture  of  the  Physician's  Dispensing  Office. 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
required  by  the  country  practitioner  in  dispensing  were  descriljed  and 
fully  illustrated,  and  in  the  succeeding  parts  of  the  work,  many  useful 
implements,  chiefly  employed  in  manufacturing  processes,  have  been 
introduced  in  connection  with  their  uses  and  modes  of  construction ;  a 
few  \W11  be  illustrated  along  with  the  manipulations  yet  to  be  treated 
upon.  It  will  be  observed  that  many  of  these  forms  of  apparatus  are 
by  no  means  indispensable,  and  that  all  the  processes  described  through- 
out the  work  can  be  performed  with  but  few  and  cheap  implements. 

The  dispensing  office  should  have  a  counter  of  size  proportioned  to 
its  anticipated  use,  with  a  closet  in  it  and  a  few  drawers ;  it  should  be 
placed  ver}^  near  to  the  bottles  containing  the  medicines.  The  physician 
will  require  no  more  than  a  table  of  perhaps  6  or  8  feet  long,  unless  his 
dispensing  business  exceeds  the  requirements  of  his  own  medical  and 
surgical  practice,  but  this  should  be  made  of  about  3  feet  in  height,  solid, 
and  with  a  heavy  toj)  of  hard  wood,  or  otherwise  covered  with  oil-cloth. 

The  counter  should  contain  a  pair  of  large  scales  and  the  prescription 
scales  and  case,  which,  however,  should  be  so  placed  as  not  to  be  jarred 
by  the  contusion  of  substances  with  the  pestle  and  mortar,  and  may  very 
appropriately  be  placed  on  an  adjacent  shelf  or  table  appropriated  exclu- 
sively to  them,  and  quite  within  reach  in  manipulating  at  the  counter. 

A  closet  or  shelves  under  the  counter  may  be  appropriated  to  mortars 
and  pestles,  funnel,  etc. ;  one  shallow  drawer  with  divisions  should  be 
appropriated  to  papers,  cut  for  dispensing,  as  below  described ;  another 
to  kibels,  pill-boxes,  powder-boxes,  corks,  scissors,  etc.,  each  in  a  sejiarate 
apartment ;  another  may  contain  the  pill  machine  and  tile,  the  spatulas, 
and  plaster  iron  ;  a  place  must  be  appropriated  to  a  towel,  and  a  tank, 
or,  preferably,  a  hydrant  with  a  sink  should  be  near  at  hand ;  a  few  deep 
drapers  will  be  found  useful  for  containing  the  drugs  bought  in  pack- 
ages, and  for  which  no  bottles  are  provided. 

On  the  top  of  the  counter,  the  cork  presser,  the  twine  reel,  and  the 
alcohol  lamp  and  graduated  measure,  may  be  appropriate  ornaments. 
If  practicable  to  have  another  counter  for  small  manufacturing  opera- 
tions, it  would  be  well  to  avoid  cumbering  the  dispensing  counter  with 
a  gas  furnace,  but  otherwise  the  arrangements  described  in  Part  II. 
will  be  convenient ;  gas  may  be  led  by  a  flexible  tube  from  the  pendant 
or  side-light  nearest  at  hand,  and  will  be  very  convenient  for  heating 
purposes.  It  is  well  to  have  immediately  under  the  top  of  the  dispens- 
ing counter  two  slides,  on  which  most  of  the  manipulations  are  per- 
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ioriiuil ;  one  t)t'  these  slumld  be  kept  exelusively  for  powdei's,  and  the 
other  u.-^il  indistriniinately,  to  save  the  top  from  being;  soiled. 

'I'hc  stock  of  MUHbcines  shonkl  be  arranui'd  in  a  (u^',  (»r  on  shclvis, 
within  a  few  leot  of  the  counter.  In  the  Appi-ndix  will  be  found  the 
dimensions  Jieecssarv  for  the  outfits  there  i)ubli8hed.  The  shelves 
should  be  somewhat  more  extcniletl  than  the  actual  dimensions  recjuiretl 
at  first,  to  allow  for  additions  fri^tm  time  to  time,  and  care  should  be 
taken  in  makinti'  these  additions  to  have  the  tjla.ssware  correspond  with 
the  original  stock.  In  the  lirst  preliminarv  chaj)ter,  the  whole  subject 
of  ghussware  and  tin  boxes  is  fully  considered. 

liie  books  of  reference,  which  should  be  ample — and  if  the  ])i-opri- 
ctor  himself,  and  those  under  his  instrnctio!is,  \votdd  keep  pace  wirji  the 
advance  oi"  the  limes,  should  include  the  Aincricdii  Journal  oj  I'/mr- 
vuwy,  America )i  ])ru(/</itit\  Circular,  Chemist  and  Druc/c/id,  and  New 
Jirimd i&i,  honud  from  year  to  year — should  be  in  a  nei<i;hl)orinjif  citse; 
this  miirht  be  advantaLicously  arran<;ed  to  contain  also  a  skeleton,  and 
the  suri;i("al,  dental,  and  obstetric  instruments,  bandajros,  splints,  etc. 
The  bougies  and  catheters  should  be  in  a  tin  ease,  so  also  the  adhesive 
plaster,  blistering  tissue,  gum-elastic  bougies,  nipple  shields,  etc. 

It  is  to  be  regretted  that  the  proper  arrangement  and  g-arnishing  of 
the  disj)ensing  ot!ic(>  should  be  generally  considered  of  so  little  impcn- 
tance  by  practitioners  at  the  connnencement  of  their  career;  it  is  apt  to 
have  more  effect  upon  the  future  success  of  the  physician  than  he  can 
appreciate  in  advance. 

There  is  a  difti_'rence  of  sentiment  and  a  varying  practice  in  regard  to 
comj)ounding  prescriptions,  behind  a  case  or  screen,  or  in  full  view  of 
customers;  the  practice  has  gained  ground  of  latter  years  of  conducting 
all  the  operations  of  compounding  at  a  screened  counter,  and  holding 
intercourse  with  the  customers  only  at  the  time  of  receiving  the  pre- 
scrijition  and  handing  out  the  preparation.  Although  it  has  been 
obscrvcnl  that  where  this  is  the  practice  there  is  often  less  care  bestowed 
ni)on  the  cleanliness  and  nicety  of  the  operation,  than  wdiere  the  whole 
Ls  subjected  to  the  scrutiny  of  a  customer,  who,  though  perha])s  no  j)har- 
macist,  may  l)e  a  critical  observer  of  the  neatness  and  cx})ertncss  of  manip- 
ulations; yet  this  should  not  permit  the  proprietor  of  any  pharmaceu- 
tical establishment  from  taking  this  very  important  method  of  })revent- 
ing  this  most  common  cimse  of  accident,  conversation  while  engaged  in 
compi»unding  remedies.  Too  much  care  can  hardly  be  bestowed  upon 
till-  accura<y  <»f  the  weighings  and  the  com])leteness  of  the  admixture 
of  the  ingredients  prcsci'ibed,  and  the  circumstances  attending  their 
being  compounded  and  dis})ensed  should  all  be  calculated  to  carry  out 
the  instructions  of  the  physician  and  to  win  the  confidence  of  the  patient 
and  his  friends. 

The  comity  that  should  ever  exist  between  man  and  man  in  all  honor- 
able relations  of  life  and  business  have  a  double  force  when  we  consider 
the  relations  which  the  |)hysician  and  j>harmacist  each  sustain  to  the 
])atlcnts  who  are  advised  by  the  one  and  suj)])licd  by  the  other  with 
their  medicines.  The  risk  of  injury  through  error,  that  every  one  is 
liable  to,  is  greatly  diminished  when  educated  ami  careful  pharmacistis 
are  eutrustetl  with  the  prescrii)tious. 
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The  preoaiitions  which  are  observed  to  prevent  error,  the  fact  that  the 
prescription  is  read  by  one  whose  mind  is  not  preoccupied  with  the  sub- 
ject of  thinking  out  remedies  for  the  particular  condition  of  the  patient, 
all  serve  as  safeguards  against  any  erroi'S,  and  it  is  to  the  advantage  of 
both  physician  and  patient  that  the  prescription  should  he  dispensed  by 
the  educated  pharmacist ;  and  as  this  is  acknowledged  by  the  ablest  of 
the  medical  profession,  it  ls  Ixit  just  that  the  same  courtesy  that  the 
pharmacist  is  bound  to  show  to  the  physician  should  be  reciprocated  by 
the  physician  in  any  case  where  his  influence  can  protect  the  pharmacist 
from  imputation  of  error  or  unjust  censure. 

The  pharmacist's  first  dutv  is  to  satisfy  himself  about  the  intention 
of  the  prescriber,  and  when  this  ls  doubtful  to  ascertain  it  in  such  a 
maimer  as  to  excite  no  saspicion  in  the  mind  of  either  the  patient  or 
the  messenger  bearing  the  prescription. 

Dispensing. 

The  peculiar  qualities  and  great  variety  of  the  drugs  and  prepara- 
tions called  for  by  his  customers  require  of  the  dispenser  of  medicines 
considerable  experience  and  aptness  to  understand  the  numerous  inqui- 
ries, besides  a  retentive  memor}-  to  recall  the  localities  of  the  diiferent, 
and  sometimes  rare,  articles  in  his  shop,  with  their  cost  and  selling 
price. 

This  difficulty  is  increased  by  the  fact  that  ignorant  people  and  chil- 
dren often  apply  to  him  for  medicines,  the  names  of  which  are  only 
imperfectly  known  to  them,  and  he  is  compelled  to  form  a  notion  of 
their  requirements  after  a  series  of  questions,  which  may  or  may  not  be 
skilfully  put  and  cheerfully  answered. 

Ever}'  dispenser  of  medicines,  and  especially  every  young  man  who 
has  yet  to  win  a  reputation,  should  cultivate  habits  of  ])oliteness  and 
deference,  even  to  the  poor  and  ignorant,  and  to  aid  him  in  this  let 
him  remember  how  little  opportunity  the  public  generally  have  had 
to  acquaint  themselves  with  drugs,  which  M^ere  for  so  many  centuries 
wrapjied  in  an  obscure  nomenclature,  and  considered  as  falling  within 
the  special  province  of  a  single  profession,  priding  themselves  upon  the 
secrecy  and  even  mystery*  of  their  craft.  This  reflection  should  also 
induce  the  pharmacist  to  seek  occasions  in  the  com-se  of  his  daily  con- 
tact with  the  public  to  interest  inquiring  minds  in  the  commercial, 
botanical,  and  chemical  history  of  the  articles  he  dispenses,  and  to  ex- 
plain their  uses,  and  even  in  conversation  with  the  least  intelligent  to 
remove  the  rough  edge  of  their  ignorance,  by  well-directed  remarks  and 
explanations.  This  course  is  not  only  useful  to  the  cnstomer,  but  serves 
to  interest  and  improve  the  dispenser,  and  to  raise  him  in  the  esteem  of 
those,  the  meanest  of  whom  may  have  it  in  their  power  to  add  to  or 
detract  from  his  reputation  and  his  business. 

One  of  the  most  common  annoyances  to  the  apothecary'  arises  from 
the  idea,  which  not  unfrequently  finds  expression,  that  he  is  charging  an 
undue  profit  upon  his  articles ;  this  is  a  natural  conclusion  in  the  mind 
of  the  purchaser  of  drugs  from  their  Avide  diflerence  between  the  rela- 
tive prices  charged  for  small  and  larger  quantities.     Many  answers  to 
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conuiiciits  on  his  prices  will  siiii:*ic'st  tliomsolvos  to  the  ino'cnions  salos- 
niaii,  Imt  to  make  thrse  c-oui-hisive,  lie  must  show  bv  the  preeisioii 
ami  juilj^inent  with  whieh  he  eouducts  his  business,  and  by  the  neat- 
ness and  exaetne-ss  whieh  he  brings  to  bear  upon  every  little  paekjige  he 
sends  out,  that  he  reg-ards  his  vocation  not  as  a  eonnnon  trade,  merely 
to  buv  and  sell  and  get  gain,  but  that  as  a  man  ot"  seienev  and  a  care- 
ful conservator  ot"  the  interests  of  his  customer,  lus  well  as  his  own,  he 
amplv  earns  all  the  pecuniary  advantages  which  his  business  is  supposed 
ti)  bring. 

Di.'<pensin(/  of  SoUrh. 

The  business  of  dispensing  involves  the  manipulation  of  weighing, 
measuring,  wrapj)ing,  and  labelling.  These  require  little  de^scription  or 
comment  here.  The  usual  |)ractice  with  j)harmacists  is  to  weigh  all  solid 
articles  upon  the  [)apei'  in  which  they  are  to  be  wrapped, and  where  great 
nioetv  is  recpiired,  as  in  the  case  of  very  costly  articles,  to  balance  the 
j):ipcr  with  a  piece  of  like  size  upon  the  oi)j)osite  dish  of  the  scales. 
Av(»irduj)ois  weights  are  used  in  all  ordinary  dispensing  operations. 
S<»me  li(|uids,  Avhich  would  soil  a  graduatCHl  meiusure,  such  as  copaiva, 
Venice  tiu'pentinc,  Canada  balsam,  and  the  fixed  oils,  are  usually  weighed 
in  the  vessel  in  which  they  are  to  be  dispensed;  this  may  he  a  bottle, gjil- 
li})ot,  ointment  Iwx,  tumbler,  or  other  convenient  vessel  with  a  Avide 
mouth  ;  in  other  cases,  the  quantity  is  conveniently  determined  by  the 
size  ot"  the  vial,  the  retail  prices  of  liquids  being  usually  graduated 
according  to  their  liquid  measure. 

Foldhuf  and  Di^iwnslng  of  Powders. — The  first  operaticm  taught 
students  in  the  school  of  practical  pharmacy  is  this.  There  are  thou- 
siuids  who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is  called 
"druggists'  white  wrapping-paper."  Its  size  is  called  double  mediimi, 
each  sheet  being  about  38X24^  inches.  This  sheet  cut  into  2  sheets 
24^X19  =  the  incdumi  size.  The  thickness  of  the  paper  is  quite  im- 
l)ortant ;  a  fiimsy  pa])er  renders  it  almost  iiiq)ossible  to  make  neat  })ack- 
ages,  and  a.s  the  thickness  of  paper  is  determined  greatly  by  its  weight, 
the  proper  thickness  is  that  of  paj)er  of  45  to  50  lbs.  per  ream.  The 
medium  >heet  is  thus  conveniently  divided  for  dispensing  purposes: — 

Into  4  sheets  12X9^  inches  suitable  for  }i  lb.  papers. 

6      "      9iX8  "  ''       I  lb.  papers. 

12      "      6jx6}  "  "       loz.  papers. 

Fig.  240  shows  a  ]  lb.  |)M|)er.  To  fold  a  ])ackage,  this  is  laid  upon 
the  scale  dish  and  tilled  with  an  appropriate  tjuantity  ;  of  a  nuKlerately 
heavy  article,  like  i^psom  sidts  or  cremn  of  tartar,  this  will  be  4  oz. ; 
of  a  light  article,  like  senna  or  chamomile,  s<iy  1  oz.  The  paj)er  is 
])laced  before  the  operator  in  the  direction  here  shown,  a  little  crease 
is  mad(!  on  the  nearest  end  so  as  to  form  a  flap  into  which  the  furthest 
edge  is  fitted,  and  the  whok;  turned  over  ui)on  the  containing  substance 
so  as  to  lorni  a  crease  when  laid  evenly  down  upon  it,  at  the  middle  or 
near  the  furthei*  side,  according  as  a  wide  or  narrow  bundle  is  desired. 

The  oval  cylinder  is  now  loosely  closed  up  at  one  end  by  turning  it 
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over,  and  is  held  up  with  the  crease  towards  the  operator,  the  thumb 
pressing  it  firmly  to  prevent  its  bulging.  Now,  with  the  f brefinger,  the 
upper  end  of  the  cylinder  is  pressed  in  against  the  containing  substance, 
and  the  two  sides  of  the  paper  being  rolled  into  the  position  they  natu- 

Fig.  2-10. 


Fig. 

241. 
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Papei-  package. 


Paper  for  packages. 

rally  take,  the  whole  upper  flap  is  laid  down  immediately  above  the 
containing  substance  and  pressed  into  a  firm  and  even  crease.  The 
package  is  now  inverted,  the  other  end  is  opened  out,  rolled  in,  and 
folded  over  in  like  manner. 

The  next  operation  is  to  label  the  package.     This  requires  very  little 
paste ;  only  sufficient  should  be  ajjplied  to  prevent  its  slipj^ing  about. 


Fig.  242. 


Fig.  243. 


Fig.  245. 


Paper  for  powder. 


Envelope  for  powder. 

The  label  is  put  immediately  in  line  with  the  crease,  unless  this  is  too 
low  down,  and  then  it  connects  the  crease  with  the  part  below.  The 
next  operation  is  to  tie  tlie  package,  which  is  done  by  laying  it  on  the 
flat  or  labelled  side,  and  passing  the  string  first  across  it  and  then  length- 
wise, securing  it  by  a  bow-knot  at  the  edge  where  it  was  first  creased. 
When  the  package  is  large  or  quite  oblong,  the  string  is  made  to  pa.ss 
twice  across  it  and  once  lengthwise.  The  string  used  should  be  thin  and 
free  from  fuzz ;  linen  is  the  best  material.  The  ball  of  tying  string  may 
be  put  into  a  small  apartment  of  the  drawer  and  gradually  unwound  as 
required,  or  it  may  be  used  from  a  reel. 

JSmall  powders  for  containing  but  a  single  dose  of  medicines  should  be 
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]>iit  lip  in  trla/.cil  writiiiir  paper.  The  kind  caWod  JJaf-cdj)  is  coononiioal 
and  atlaptcd  tn  tin-  purpose.  A  sheet  of  Hat-eaj)  will  furnish  KJ  of  the 
most  eouuuon  size,  or  nine  of  the  larger  or  Seiillitz  powxler  size.  Fig.  242 
represents  the  shape  of  the.se.  A  little  crease  is  nuule  along  the  long 
side  into  which  the  opposite  edge  is  laid,  and  the  paper  being  folded 
over  is  laid  down  in  ilu'  crease  just  heyond  the  niiddh',  or  (if  the  middle, 
according  to  the  width  ilcsired.  The  ends  are  now  lolded  over  a  spatula 
.s>  as  to  maUe  ilaps  of  ecpial  length,  and  the  package,  or  powder,  as  it  is 
calknl,  is  complete.  In  dispensing  simple  powdei-s,  I  use  small  envel- 
opes (Fig.  244);  there  are  several  sizes,  which  le<ive  nothing  to  desire. 
Those  opening  at  the  end  (Fig.  245)  are  in  greater  reipiest,  as  the  papers 
contained  are  less  lial)le  to  drop  out. 

Powtlei-s  are  often  directed  in  considerable  nunibei*s,  fretjuenth',  as  in 
prescription,  ])age  823,  12  at  once;  in  this  case,  it  is  important  to  have 
the  powders  all  of  one  length,  so  as  to  fit  in  a  little  box,  called  a  powder- 
box  or  lozenge-box. 

The  boxes  used  for  pills  (when  pa.steboard  ones  are  employed),  lozen- 
ges, and  powdei's  shoukl  have  their  appro})riate  labels  pasted  on  them 
beforehand,  so  that  there  will  be  no  unnecessary  detention,  and  no 
lial)ility  of  causing  the  ink  to  "run"  and  thus  disfigure  and  render  the 
directions  indistinct.  Directions  for  Seidlitz  powders  in  single  pairs, 
which  are  dispensed  most  neatly  in  envelopes,  should  be  thus  affixed 
and  dried  before  the  powders  are  placed  in  them. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists'  sundries; 
their  use  is  twofold — to  regulate  the  length  of  the  powder,  and  to  facil- 
itate the  folding ;  the  two  end  creases  are  made  by  simply  pressing  the 
paper  over  the  blades  between  the  thumb  and  finger. 

The  exj>ense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the  re- 
quired width,  and  tacking  it  on  to  one  corner  of  the  slide  a])pro]M'iated 
to  jjowders.  With  a  penknife,  the  board  may  be  cut  out  to  the  thick- 
ness of  the  tin,  so  that  the  paper  will  slip  readily  on  to  the  tin,  and  be 
turned  over  by  the  thumb  and  finger;  this  is  substituted  on  the  counter 
shown  in  Figs.  10  and  17  by  a  small  wooden  j)owder  gauge  screwed  on 
to  the  face  of  the  slide  aj)pro2)riated  to  dispensing  powders ;  a  great 
many  powders  can  be  folded  in  a  few  minutes  by  the  use  of  this  simple 
contrivance,  which  takes  up  no  room  and  is  never  out  of  the  way  when 
wanted. 

Powders  are  often  disponsed  in  bulk  to  be  divided  by  the  patient 
according  t<t  some  standanl  of  proximate  measurement,  for  instance,  as 
much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point  of  a 
jR'uknife,  or  will  fill  a  salt  spoon;  this  has  the  advantage  of  economy 
in  ciLses  where  the  treatment  is  likelv  to  be  continued  for  a  long  time; 
but,  as  a  general  rule,  it  is  better  that  the  doses  should  be  divided  by 
the  pharmacist,  whose  eye  becomes  accustomed  to  the  least  deviation 
from  accuracy  in  dividing.  The  j>harmaceutical  tyro  should  practise 
weighing  successively  deiinite  (piantities  of  the  more  commonly  pre- 
scribed medicines,  and  laying  them  out  on  appropriate  papers  so  as  to 
become  proficient  in  di\i(ling  them  bv  the  eve. 

\\  hen  dispensed  in  bulk  with  a  view  to  being  taken  at  intervals  in 
approximate  doses,  powdei's  should  be  put  into  vials  with  tolerably  wide 
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mouths,  or  into  turned  wooden  boxes,  such  as  are  used  for  tooth  powders, 
not  into  ordinary  paper  packages.  Volatile  or  deliquescent  powders, 
whether  in  bulk  or  divided  in  separate  papers,  should  be  disj)ensed  in 
wide-mouth  vials  well  corked — the  same  is  true  of"  charcoal  and  magnesia, 
which  are  otherwise  apt  to  be  scattered  over  surrounding  objects  and  wasted , 

The  Dispensing  of  Liquids.- — By  attention  to  the  liability  of  liquids 
to  ferment,  or  to  part  with  volatile  active  principles,  or  to  deteriorate  by 
exposure  to  atmospheric  influence,  the  pharmacist  will  learn  that  ad- 
vantages almost  invariably  result  from  the  selection  of  well-stoi)pered 
pint  and  quart  tincture  bottles  for  the  dispensing  shelves  in  preference 
to  half-gallons  and  gallons.  These  bottles  are  necessarily  frequently 
opened,  admitting  air  and  allowing  of  evaporation,  and  they  are  ex- 
posed to  bright  light,  which  is  one  of  the  most  potent  causes  of  chemical 
change ;  bottles  of"  these  sizes  are  also  much  more  convenient  to  handle 
than  larger  ones,  and  by  having  suitable  funnels  at  hand,  may  be  re- 
plenished as  often  as  required  from  stock  bottles  kept  in  the  cellar  or 
other  appropriate  depository. 

Under  the  head  of  solution,  in  the  third  part  of  this  work,  and  of 
the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed,  throughout 
all  the  practical  parts,  I  have  endeavored  to  impress  such  facts  connected 
with  the  preparation  and  use  of  this  class  of  medicines  as  \vould  be 
most  useful  to  the  student,  and  I  may  conclude  the  subject  here  by 
reference  to  the  selection  of  vials,  corking,  labelling,  etc. 

Many  of  the  large  dispensing  establishments  have  adopted  their  own 
distinctive  and  uniform  styles  of  vials,  which  are  made  in  moulds  of 
all  the  sizes  required  for  ordinaiy  dispensing,  and  are  certainly  more 
recherche  and  characteristic  than  any  that  could  be  found  in  commerce. 
Other  leading  stores,  not  seeking  any  peculiarity  in  their  style  of  vials, 
are  content  to  purchase  the  best  productions  of  the  glass  manufacturers, 
and  these  are  certainly  fit  for  the  best  class  of  customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the  vials 
themselves,  the  labels  and  corks,  will  be  conveniently  located  near  the 
front  of  the  shop,  and  it  is  very  desirable  that  an  assortment  of  these 
necessary  articles  for  dispensing  liquids  shall  be  always  Avithin  reach  of 
the  counter  clerks,  in  a  condition  for  immediate  use.     The  mode  of  dis- 
posing the  assortment  of  washed  vials  differs  in  different  establishments ; 
some  hang  them  while  yet  moist  on  nails  or  pegs  with  the  mouth  in(;lined 
downward,  that  they  may  drain  and  be  free  from  liability  to  collect  dust, 
until  wanted  for  use.     This  method  takes  more  space  than  is  generally 
at  command,  and  seems  to  be  less  desirable  than  keep- 
ing them  in  a  partitioned  draAver.     The  sink  should       ^.^^^'  ^^^ 
have  shelves  or  racks  arranged  over  it  for  draining 
recently  washed  articles,  and  the  vials  should  not  be 
put  into  the  drawer  for  use  till  dry.     In  the  Prelimi- 
nary Chapter,  the  variable  quality  of  corks  is  referred 
to,  and  it  is  only  necessary  again  to  call  attention  to 
the  great  advantage  in  this,  as  in  most  other  purchases.         Tapering  and 
of  selecting  the  best,  and  especially  those  of  the  kind        straig 
called  homoeopathic, which  are  fitted  with  much  greater  facility  to  the  vials. 

There  is  no  economy  in  procuring  cheap  corks,  as  prices  are  pretty 
65 
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exactly  accord int;  to  quality,  and  of  the  inferior  qualities  a  larg^enunihor 
are  t|nite  unfit  fnr  use. 

The  cork  tlniwer  shouUl  not  i)e  too  near  the  tire,  as  they  are  di'terio- 
nUe»l  hv  lon}:;-eontinue(l(lrviut>:.  Tiie  cork  should  always  be  adjusted  to 
the  lH)ttle  before  puttin*!;  the  liquid  into  it,  so  that  if  it  should  not  lit,  it 
niav  not  be  iniured  by  contact  ^vith  the  liiiuid,  and  may  be  thrown  in 
with  the  e<»rks  airain. 

The  neat  appearance  dei)entls  chiefly  on  its  bein<>;  clean  and  haying  a 
clear  fresh  surface  at  top  ;  this  may  generally  be  attained  by  the  use  of 
a  sharp  knife,  care  being  taken  not  to  cut  it  off  so  short  as  to  be  incon- 
yenient  to  extract  again.  fhc  j)ra<'tice  of  capping  oyer  tlie  cork  with  a 
piece  of  fancy  j)aper  ordamp  kid  giyes  a  handsome  finish  to  the  j)rcj)ara- 
tion,  and  secures  it  from  being  opened  by  children  orothei'swho  maybe 
sent  for  the  meilicine ;  but  in  small  sales  it  scarcely  repays  for  the  time 
consumed. 

The  most  finished  method  for  dispensing  prescriptions  is  without  doubt 
the  metallic  foil  cap  made  of  a  size  ap[)ropriate  totheyials  to  be  capped  ; 
the.«;e  are  generally  stamped  with  the  name  of  the  dispenser. 

Heayy  and  good  quality  tinfoil  is  a  beautiful  ca|)ping  for  corks,  and 
may  l)e  applied  without  a  string  to  secure  it ;  it  will  take  the  impression 
of  a  stam[)  with  considerable  distinctness.  With  a  yiew  <;f  capping 
operations,  a  small  [)air  of  scissoi's,  different  from  those  adapted  to  the 
general  purposes  of  the  counter,  will  be  almost  indispensable. 

The  fashion  of  stam])ing  the  cork  at  the  top  with  a  die  upon  sealing 
wax  has  lately  become  (piite  general;  to  accomplish  it  with  facility  and 
neatness  a  small  spirit  lamp,  Fig.  247,  or  a  similar  lamj)  made  with  a 
yial  and  glass  tube  should  be  proyided ;  the  flame  of  alcohol  is  best  for 


Fig.  248. 


Spirit  lamp. 


Cork  pressor. 


the  ]iurpose,  i)ecause  not  liable  to  smoke  the  ^yax.  A  stamp  should  be 
])royidcil  with  the  name  or  initials,  or  some  aj)|)ro]iriate  deyice  or  trade- 
mark, whicli  will  giyc  character  to  the  preparation  dispensed  and  indi- 
cate its  origin. 

The  cork  presser.  Fig.  248,  is  now  so  common  and  well  known  as 
scarcely  to  re(pn're  mention  ;  in  using  it,  care  should  i)e  taken  to  press 
th(!  whole  length  of  the  cork,  otherwise,  if  it  is  rather  dry,  it  may  be 
cnicked  at  the  point  where  the  pressure  of  the  machine  ceases,  and  hence 
will  break  off  in  attempting  to  remove  it  from  the  bottle.  It  is  best 
adapted  to  the  larger  sized  corks,  and  is  (|uite  unsuitable  to  be  apj)lie<l 
to  "  homreoputhic  corks."  An  improyed  cork  press,  patented  by  (  '.  Loch- 
man,  is  also  figured.  It  ccmsists  of  a  segment  of  cast-iron  sj)iral  fastened 
to  a  suital)le  block,  and  a  wheel  which  is  partially  rotated,  thus  running 
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the  cork  between  the  interior  of  the  spu'al  and  the  surface  of  the  circle. 
As  the  wheel  rotates  it  carries  the  cork  further  into  the  space  which 


Fig.  250. 


\ 


Lochman's  rotary  cork  press. 

gradually  diminishes ;  the  cork  is  thus  pressed  uniformly,  and  is  not  so 
likely  to  be  crushed. 

Labelling. — Labelling  medicinal  preparations  is  very  much  neglected 
by  country  practitioners,  frequently  for  Mant  of  facilities ;  it  is,  however, 
too  important  a  matter  to  be  overlooked  in  any  well-ordered  dispensary. 
A  small  sheet  of  blank  labels  may  be  procured  for  a  trifling  sum,  adapted 
exactly  to  the  wants  of  the  particular  individual,  or  the  druggist  should 
have  them  printed  for  his  customers.  I  have  for  several 
yeare  sold  sets  somcAvhat  like  those  on  the  following  pages, 
which,  by  filling  up  the  blanks,  serve  best  the  purpose  of 
the  physician. 

The  apothecaiy  will  of  course  have,  besides  his  ordi- 
nary printed  slip  labels,  suitable  jH'escription  labels,  with 
his  business  card  and  an  appropriate  space  for  filling  up 
with  the  names  of  drugs,  or  with  directions  and  the 
number  and  date  of  the  prescription,  for  future  reference. 
Few  things  add  more  to  the  re])utation  of  the  apothe- 
cary than  the  neatness  and  elegance  of  his  labels,  both  in 
printing  and  chirography. 

It  is  a  great  advantage  to  the  public  to  append  to 
all  very  active  remedies  the  proper  doses  and  plain  di- 
rections for  administering  antidotes  in  cases  of  poisoning. 
All  poisonous  substances  should  be  labelled  with  the  name,  and  the  word 
poison  printed  on  the  label.  It  may  be  here  noted  that  many  of  the 
stock  labels  which  some  printers,  who  cater  for  druggists'  printing,  offer, 
are  frequently  grossly  erroneous.  Every  druggist  should  arrange  the 
copy  of  his  own  labels,  as  he  can  thus  secure  that  which  best  suits  his 
own  business. 

On  the  prescription  blanks  the  initials  of  the  person  who  compounded 
the  recipe  should  be  A\Titten  ;  it  fixes  the  responsibilits'  upon  the  proper 
person,  and  tends  to  make  all  more  careful. 

Some  pharmacists  prefer  to  gum  all  their  labels  so  that  they  will 
adhere  by  moistening  alone ;  this  is  done  by  a  solution  of  dextrine  in 
water  painted  over  the  surface  and  allowed  to  harden,  or  by  a  mixture 
of  1  part  of  sugar  to  2  of  Avhite  glue,  dissolved  in  5  parts  of  water  by 
heat,  and  applied  while  yet  warm. 


Paste  bottle  and 
brush. 
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Fiir.  250  shows  a  <'(>nvt'iiieiit  a\ idi'-inouth  bottle,  A\lii(li  inav  be  of 
i'^V]  or  iT^'iv  f:ipaoity,  with  a  j^cH'orated  cork  into  which  a  pluj^  is  in- 
serted, c.\tcndiii<r  A  inch  below  the  cork,  on  to  whicli  is  i^hied  a  camel- 
hair  brush,  always  dij)]>iiit;  into  the  j)a.ste :  this  little  vial  may  be 
supplitH^l  with  pitste  from  another  and  larg;er  lx)ttle.  Tiie  paste  may  be 
nuule  by  eitlier  of  the  followiD<^  processes : 

Paste  containiny  Glycerin. 

Take  of  Gnm-araMc 1  ounce. 

Boilinij  water       ......     2  fliiidounces. 

Glycerin 2  tluidrachms. 

Make  a  solution. 

Paste  preserved  with  Acetic  Acid. 

Take  of  Powdered  gum-arabic, 

Powdered  tragacanth,  of  each     .         .         .  ^ss. 

Water 5  iss  or  sufficient. 

Acetic  acid tt\^xx. 

Mix  them. 

If  tragacanth  pa.ste  is  made  stiff  enough,  it  will  keep  without  the 
additi<in  of  an  antiseptic. 

M'iicn  nut  previously  prepared,  the  labels  require  to  be  pasted  at  the 
time  they  are  applied ;  this  may  be  accomplished  by  laying  them  suc- 
cessively upon  a  piece  of  soft  paper,  which  must  be  renewed  as  soon  as 
it  Ix'comes  somewhat  daul»ed,  or  by  laying  them  on  a  piece  of  smooth 
and  hard  wootl,  which  should  be.  cleaned  and  dried  once  every  day. 
When  the  label  is  applied  to  glass,  it  should  be  covered  by  a  piece  of 
paper  somewhat  larger  than  itself,  and  tightly  and  uniformly  pressed 
till  quite  smooth ;  it  is  a  mistake  to  put  a  tliick  coating  of  paste  on  the 
paper,  as  it  then  spreads  on  to  tlie  surrounding  parts  of  the  vial,  .soiling 
them,  and  in  drying  .shrinks  and  wrinkles  the  label.  When  filled  and 
properly  corked,  the  vial  should  be  carefully  wiped  off  and  wraj)ped  in 
a  piece  of  white  paper.  The  \  ft),  size,  9|  x  8  inches,  is  suitiible  for  a 
f^iv  vial. 

A  good  pen,  with  a  tine  j)(>int,  suitable  for  filling  up  the  blanks  on 
the  labels,  and  a  desk,  should  be  within  convenient  reach  ;  also  a  blank- 
ImmjIc  or  file  on  which  to  preserve  the  prescription  for  future  reference, 
the  day  book  or  blotter,  the  book  of  "wants,"  in  which  each  article  is 
to  be  entered  for  ])urcha.se  or  preparation,  before  it  is  entirely  out,  and 
a  note-book  of  faet.s  and  experiences,  which,  if  diligently  kept,  will,  by 
lapse  of  time,  become  a  valuable  heirloom  of  the  office  or  shop. 

Peading  the  Prescription. 

Tlie  first  j>rocess,  on  receiving  a  prescription  to  be  com^winided,  is  to 
read  and  thoroughly  to  understand  it;  this  can  be  done,  in  many  cases, 
only  after  ,M»me  study  and  eonsccjuent  delay,  which,  if  j)erceivcd  by  the 
applicant,  may  occasion  distru.-;t  and  a  suspicion  that  .soinetiiing  wrong 
is  contained  in  it;  to  obviate  the  appearance  of  a  misunderstanding,  it 
is  a  good  plan  to  commence  by  preparing  a  label ;  tiiis  is  done  with  the 
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prescription  before  the  eye  of  the  writer,  and  allows  time  for  thoroiijrhly 
studying  it  and  deciphering,  as  far  as  practicable,  the  obscure  parts, 
before  attempting  to  compound  it.  After  the  preparation  has  been  com- 
pleted and  labelled,  the  prescription  should  be  carefully  reviewed  and 
the  several  articles,  as  added,  recalled  so  as  to  insure  its  correctness 
before  sending  it  out  freighted,  as  it  may  be,  vrith  the  issues  of  life  or 
death  to  the  sufferer  for  whom  it  has  been  prescribed ;  there  are  few 
errors  occurring  from  carelessness  which  \vould  not  be  obviated  bv  this 
precaution.  If  there  should  be  an  obvious  error  in  a  prescription  which 
might  lead  to  serious  consequences,  it  would  become  the  duty  of  the 
pharmacist  either  to  supply  the  medicine,  so  modified  as  to  be  safe,  and 
to  fulfil  the  intention  as  nearly  as  he  can  arrive  at  it,  or,  on  a  plea  of 
necessary  delay,  to  obtain  an  opportunity  to  hav^e  the  error  corrected  by 
the  physician  himself. 

The  maintenance  of  the  spirit  of  professional  comity  between  the 
physician  and  pharmacist,  by  which  each  is  bound  to  screen  the  other 
from  unjust  censure,  while  they  mutually  endeavor  to  protect  the  com- 
munity from  the  dangers  unavoidably  attendant  upon  the  administra- 
tion of  remedies,  is  the  only  true  basis  of  their  successful  co-operation. 

Preparation  and  Dispensing  of  Pills. 

The  advantages  of  this  form  of  preparation  having  been  fully  de- 
tailed in  Chapter  XIII.,  Part  VI.,  the  substances  best  adapted  to  it 
having  been  enumerated,  and  the  general  principles  on  which  they  should 
be  compounded  having  been  treated  of,  it  remains  now  to  convey  such 
information  upon  the  mode  of  mixing  and  forming  pill  masses  as  can 
be  put  into  a  brief  description,  premising  that  of  the  manual  processes 
of  pharmacy,  none  more  distinctly  require  to  be  learned  by  experience. 

To  form  a  pill  mass,  the  ingredients  in  the  form  of  powder,  being 
weighed,  are  placed  in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed ; 
two  spatulas  being  at  hand,  a  small  addi- 
tion of  some  excipient,  as  already  pointed 
out,  is  to  be  made,  care  being  taken  not  to 
add  an  excess,  which  the  inexperienced  are 
apt  to  do.  The  little  bottle.  Fig.  252,  is 
made  for  the  use  of  the  analytical  chemist 
in  moistening  substances  with  a  single 
drop  of  a  reagent ;  it  will  be  useful  to  con- 
tain water  for  the  purpose  named.  The 
drop  guide.  Fig.  251,  ora  similar  extempo- 
raneous contrivance,  will  answer  the  same 
purpose.  Many  pill  masses  are  spoiled 
by  getting  a  few  drops  too  much  water  ac- 
cidentallv  into  them  ;  they  should  alwavs 
be  very  thoroughly  triturated  before  the 
addition  of  fresh  portions  of  liquid. 

The  use  of  extracts  in  making  pills  has  already  been  adverted  to  as 
aiding  in  then-  pharmaceutical  eligibility  ;  l)ut  the  toughness  of  certain 
resinous  extracts,  as  extract  of  jalap,  is  one  of  the  greatest  causes  of 


Fig.  251. 


Fig.  252. 


Bottle  with  drop 
machine. 


Bottle  for  moisten- 
ing' pill  mass. 
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(liflifultv  in  the  niaiiiimlatioii.  The  extract  seems  sometimes  to  have 
«h-ii'(l  to  just  that  coMditioii  which  forhids  tlie  idea  of  r('(hiciii»;  it  to 
powder,  or  sotteniutr  it  to  the  pro})er  eon.^istenee  ot"  an  ext-ipient,  and 
tlu'rcf'ore  it  cannot  be  successfully  incorj)orated  with  other  extr.icts,  or 
with  drv  jwwders.  Under  these  circumstances  the  aid  of  heat  should  he 
("ailed  in  ;  a  mortar  bein<i;  warmetl  upon  the  stove,  the  extract  may  be 
intriMhiccd  int«»  it  and  tlioroutrhly  softcneil  by  trituration  ;  or  if  still  too 
tou<;h,  bein;:;  broken  up,  tlu'  nuuss  may  i)e  subjected  to  drvintji:,  until,  on 
cooling,  it  is  so  brittle  as  to  be  readily  reduced  to  powder,  and  then 
incorjxtrated  with  the  other  ingredients  and  rendered  plastic  by  suitable 
excipients. 

Anotlu-r  dilliculty  in  manipulating  with  extracts  is  owing  to  tlu'ir 
sometimes  beina;  too  soft  to  form  a  mass  of  sufficient  firmness  with  the 
other  ingrcnlients  prescribed  ;  in  this  case  it  is,  perha])s,  generally  best 
to  sj)read  the  extract  in  a  thin  layer  ui)on  the  tile,  antl  warm  this  till,  a 
portion  of  the  moisture  being  evajiorated,  it  assumes  the  ])roper  consist- 
ence. Care  is,  of  course,  necessiuy  not  to  deteriorate  the  extract  by 
burning,  or  the  evaporation  of  any  volatile  principles.  The  warmth, 
moisture,  and  flexibility  of  the  hand  may  frequently  be  brought  into 
requisition  with  materials  that  refuse  to  soften  and  adhere,  though  gen- 
erally it  is  desirable  to  avoid  working  the  mass  in  the  hands  in  the 
j)resence  of  the  customer ;  when  the  materials  are  readily  miscil)le,  the 
whole  process  may  be  conveniently  performed  in  the  mortar,  and  the 
removal  of  the  mass  completely  eticcted  by  the  use  of  the  pestle  and 
spatulas. 

M'ith  a  view  to  securing  both  tenacity  and  firmness  in  a  ])i]l  mass,  it 
seems  essential  that  the  several  ingredients  sh<nild  combine  the  propert\' 
of  fluidity  Mith  that  of  hardness  or  insolubility.  A  solid  sub- 
Fig.  253.  stance,  like  aloes  or  almost  any  of  the  resins  or  gum  resins, 
ciui  readily  be  formed  into  pills  with  a  little  alcohol  or  some 
apj)ropriate  tincture,  but  for  want  of  a  substance  insoluble  in 
this  excipient  the  pills  will  be  apt  to  fail  of  that  flrmness  of 
consistence  which  results  from  the  combination  of  solid  with 
liquid  particles;  soap  is  in  this  case  a  better  excipient,  being 
less  of"  a  solvent  for  the  resinous  particles,  and  [)ossessing  a 
bodv  which  prevents  the  softening  and  flattening  out  of  the 
pills. 

Whenever  practicable,  it  is  ])est  for  the  ])harmncist  to  use 
the  excipient  ])rescribcd  by  the  physician,  but  there  is  nothing  to  pre- 
vent his  adding  inert  excipients,  when  necessary,  according  to  his  own 
judgment,  and  the  frequent  absence  of  any  specific  directions  on  the 
subject  makes  it  necessary  for  him  to  choose  the  best  excij)ient  to  in- 
.sure  smallness  of  bulk,  adhesiveness,  and  firmness  in  the  mass;  exjx'ri- 
ence  and  a  careful  study  of  the  subject,  as  presented  in  Chapter  11.,  will 
aid  in  this  selection. 

Pills  may  be  divided  witli  a  spatula,  by  the  eye,  or  by  the  aid  of  a 
graduated  tile;  a  great  manv  ])hannacists  use  this  altogether,  but  it  has 
always  appeared  to  me  it  nnist  be  from  want  of  familiarity  with  the  use 
of  the  j)ill  machine.  If  the  mass  is  plastic,  it  may  be  rolled  between 
the  smooth  surfaces,  or,  by  use  of  the  pill  roller,  into  a  perfect  cylinder 
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uniformly  tliick  throughout,  and  by  then  adjusting  the  cutting  surfaces, 
the  whole  mass  will  be  immediately  turned  into  the  appropriate^  number 
of  pills,  which,  if  about  the  size  appropriate  to  the  machine,  will  l)e  so 
round  as  to  require  no  further  rolling.  In  large  dispensing  establish- 
ments, several  machines  are  sometimes  kept  adapted  to  diiferent  sizes, 
one  for  pills  of  opium  or  Quevenne's  iron,  another  for  compound 
cathartic  or  aloetic  pill,  and  another  for  compound  rhubarb  and  other 
large  pills.  There  is  a  practical  hint  in  relation  to  the  use  of  the  pill 
machine  which  should  be  mentioned  in  this  connection ;  it  is,  that  the 
cutting  surfaces  will  sometimes  only  work  on  each  other  perfectly  in  one 
way ;  every  roller  is,  therefore,  marked  with  a  star,  a  little  brass  tack,  a 
number,  or  some  other  designation,  and  a  corresponding  one  is  made  on 
the  machine,  indicating  in  which  direction  the  roller  is  to  be  worked  on 
the  machine  in  cutting.  From  not  being  aware  of  this  precaution,  many 
abandon  the  use  of  a  machine,  which  is  one  of  the  greatest  of  conven- 
iences in  pharmacy.  In  the  machines  made  by  Wirz  the  rollers  work 
equally  well  in  both  directions. 

Pills  should  not  be  put  away  for  dispensing  purposes  until  well  dried 
on  a  tray,  an  oj)en  box  lid,  or  paper  folded  at  the  edges  for  the  purpose. 
There  ai*e  several  kinds  of  pill  boxes  described  on  page 
60,  of  which  the  best  is  that  made  of  paper  with  pro-      ^^^'J^^'^' 
jecting  top  and  bottom  piece,  Fig.  56.     Pills  containing 
volatile  ingredients  should  be  dispensed  in  a  small  wide- 
mouth  vial.     Such  are  made  for  this  purpose. 

Fig.  254  shows  a  bottle  arranged  to  contain  lycopodium, 
powdered  liquorice-root,  or  sifted  arrowroot,  one  or  more 
of  which  may  be  kept  at  hand  in  dispensing  pills,  both  for 
the  dusting  of  the  pill  machine,  and  for  filling  boxes  in 
which  they  are  dispensed.  One  of  these  bottles  may  have 
powdered  gum-arabic  also,  so  as  to  add  that  ingredient 
conveniently  to  pill  masses  in  process  of  their  manufacture.  DusUnTbottie. 
The  mode  of  construction  Avill  scarcely  need  a  remark ;  a 
perforated  cork,  short  piece  of  tube,  and  oj  or  ,5ij  vial  constitute  the  ap- 
paratus. 

Sugar-coated  pills  are  now  very  popular  and  widely  diffused,  and  for 
extemporaneous  operations  this  may  be  effected  in  several  ways  at  the 
prescription  counter ;  in  all  cases  very  finely  powdered  "  dusted  "  sugar 
is  requisite ;  some  use  a  mixture  of  sugar  and  gum-arabic,  which  must 
be  intimate  and  rubbed  to  the  very  finest  powder.  Upon  a  pill  tile,  6 
or  8  pills  receive  a  thin  covering  of  mucilage  of  gum-arabic  or  traga- 
canth,  by  being  rolled  in  it  quickly  by  means  of  the  fingers ;  they  are 
then  immediately  transferred  to  another  tile,  upon  which  a  thin  layer 
of  the  saccharine  powder  has  been  dusted,  and  the  sugar  is  made  to 
adhere  by  giving  the  pills  a  rotary  motion  with  the  ends  of  the  fingers, 
slightly  pressing  on  them. 

The  covering  of  sugar  may  also  be  satisfactorily  made  by  using  the 
silvering  globe,  the  inside  of  which  has  been  highly  polished.  Some 
of  the  powder  is  sprinkled  into  the  hemisphere,  and,  after  the  introduc- 
tion of  the  pills  previously  moistened  with  mucilage  as  before,  an  even 
coating  is  effected  by  giving  the  box  a  quick  circular  movement.     The 
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nil  Is  -AW  aftorwartls  allowed  to  tlrv  in  a  box,  and  may  bo  nuulo  somewhat 
sniootlitT  l>v  rolliuiT  tlioin  in  fiiu-ly-powdficd  starch. 

If  thus  iivated,  a  ^kk^I  while  coating  is  obtained,  which,  however, 
lacks  smoothness  and  elegance  if  eom})ared  with  the  eon  feet  10001*8' 
manufacture,  l)Ut  answei*s  all  the  recjuired  })urj)oses. 

It"  it  apiK'iU's  desirable,  the  sugar  may  be  previously  colonnl  by 
incitrporating  a  few  grains  of  carmine  with  it,  or  rubbing  with  it  some 
g<KKl  satl'ron  to  a  very  tine  powder,  if  a  yellow  color  is  desired;  the 
latter  fades  if  exposed  to  the  light. 

Pills  may  be  extemporaneousiy  coated  with  sugar  by  fii-st  moistening 
them  with  a  strong  solution  of  l)alsiun  of  tolu  in  ether,  throwing  them 
inuuetliately  into  a  box  contiiining  sugar  in  very  tine  powder,  and  shak- 
ing the  box  for  a  few  minutes ;  the  a[)plication  may  be  repeated  if  the 
tii-st  coatiuy;  is  not  sutiicientlv  thick.  The  ethereal  solution  has  the 
advantaire  of  extreme  volatilitv  and  of  not  dissolvin*!;  the  ordinarv  con- 
stiiuents  of  pill,  l)Ut  should  it  prove  objectionable  on  account  ol"  a  solvent 
action  on  the  pills,  it  may  be  rephu-ed  by  nuicilage,  as  before  indicated. 

Furlct/ft  process,  patented  in  England,  is  dirtrted  to  be  performed  with 
two  siuicei's.  The  inner  surface  of  one  is  coated  with  albumen,  pre|«ired 
by  well  agitating  the  white  of  an  egg;  the  other  c<intains  a  tine  powder, 
composed  of  etpial  parts  of  sugar  and  tragacanth.  The  pills  are  placed 
in  the  tii-st  saucer,  and  are  made  to  revolve  in  it  by  a  series  of  horizontal 
circular  motions;  this  speedily  coats  them  with  a  thin  tihn  of  albumen, 
then  ihey  are  (piickly  transferrc^l  to  the  other  siiucer,  in  which  they  are 
again  caused  to  revolve,  and  become  coateil  with  the  mixed  powder  of 
sugar  and  tragacanth.  The  peculiar  tenacious  consistenee  of  the  all)u- 
meu  tends  to  prevent  the  pills  from  getting  a  very  thick  ecjating,  but  it 
is  sufficient,  if  continuous,  to  tix  a  thin  surface  of  the  powder  sufficient 
to  form  a  thin  but  tirm  and  tough  ccxiting  when  dry.  The  t][uantity  of 
albumen  to  place  in  the  saucer  must  be  learned  by  experiment ;  it  should 
not  be  in  excess,  lest  the  pills  get  too  heavy  a  coating  and  dry  too  slowly. 
Al!)umen  h:Ls  the  merit  of  ready  solubility  iu  the  stomach,  and  seems  to 
be  well  adapted  to  the  object  in  view. 

In  an  elaborate  article  on  coating  j)ills,  Bernard  S.  Proctor,  of 
Neweastle-on-Tyne,  England,  has  given  the  results  of  no  less  than  45 
experiments,  which  go  to  show  that  the  process  is  iu  the  main  advan- 
tageous. He  prefers  those  ju'ocesses  in  which  the  pills  are  tirst  rolled 
in  a  mixture  of  alcohol  and  water,  or  in  lac  varnish,  and  then  in  an 
ajtpro[)riate  powder.  Rolling  lirst  in  a  tincture  of  lac,  and  then  in  a 
mixture  of  'S  parts  of  French  chalk  and  1  of  resin,  gave  a  coating  not 
liable  to  absorb  moisture,  and  passcssing  most  of  the  requisites  .sought. 
He  recommends  that  the  (piantity  of  tincture  should  not  exceed  4  or  o 
minims  to  a  dozen  pills;  and  it  is  evidently  an  important  precaution  in 
any  of  the  processes  to  moisten  the  pills  a.s  little  as  practicable  to  secure 


a  c(»ntmuous  eoatniix 


The  covering  with  stigju'  is  jireferred  generally  in  the  United  States. 
It  prevents  the  smell  and  taste  from  manitesting  themselves  for  a  mimi)er 
of  days ;  but,  if  freshly-made  pills  have  l)een  thus  coated,  the  evaporating 
moisture  in  penetrating  through  thesugtir  may  carry  .some  soluble  matter 
with  it,  and  gradually  discolor  the  covering.     In  a  similar  way,  odorous 
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principles  will  penetrate  to  the  surface,  and  finally  impart  their  smell; 
sugar-coated  asafoetida  pills,  though  at  first  free  from  odor,  develop  it 
on  keejjing. 

The  observation  of  those  whose  opportunities  have  given  them  abun- 
dant means  of  forming  a  correct  judgment  has  resulted  in  a  preference 
for  well-made  sugar-coated  pills  over  those  not  so  protected,  as  the  coating 
prevents  the  desiccating  action  of  the  atmosphere  and  its  other  accom- 
panying injurious  effects.  The  Pharmacopoeia  sanctioned  the  custom  of 
sugar  coating  so  far  as  concerns  those  pills  which  are  designed  to  be  slow 
iu  their  action,  but  not  in  regard  to  others. 

Preparation  of  Mixtures. 

In  the  chapter  on  Liquid  Preparations,  pages  971  to  973,  a  list  is  given 
of  medicines  best  adapted  to  this  form,  and  a  pretty  full  account  of  the 
principles  which  should  govern  the  prescriber  in  the  exercise  of  this  part 
of  his  duties.  The  study  of  such  a  treatise  by  physicians  would  save 
many  blunders  which  fall  under  the  observation  of  pharmacists.  It 
would  also  add  to  the  facilities  of  the  physician  for  combating  disease, 
and  to  the  comfort  of  those  compelled  to  undergo  medical  treatment. 

The  preparation  of  mixtures  and  other  liquid  extemporaneous  prepa- 
rations involves  the  exercise  of  greater  judgment  and  skill,  because  of 
the  frequent  unskilfulness  of  prescribers.  The  experienced  pharmacist 
will  frequently  have  opportunities  to  correct  apparent  incompatibilities 
without  materially  varying  from  the  prescription,  and  in  this,  as  in  other 
forms  of  prescri])tion,  it  will  sometimes  be  his  privilege  to  detect  and 
obviate  errors  which  might  be  of  serious  import.  Let  him  never  allow 
a  preparation  to  pass  from  his  hands  without  a  careful  consideration  as 
to  wliether  a  mistake  of  his  own  or  of  the  prescriber  has  escaped  his 
notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid  and 
liquid,  and  of  the  solids  some  are  soluble  and  others  diffused  in  the  liquid 
only  by  admixture ;  the  object  of  the  pharmacist  should  be  the  intimate 
blending  of  all  the  ingredients,  so  that  every  dose  when  taken  shall  be 
of  the  same  composition.  In  most  of  the  formulee  involving  any  diffi- 
culties as  given  in  the  previous  chapter,  the  mode  of  admixture  has  been 
indicated,  but  a  large  number  will  fall  into  the  hands  of  the  pliarmacist 
in  which  the  mode  of  incorj)orating  the  ingredients  together  will  be  left 
entirely  to  his  judgment. 

If  all  the  ingredients  prescribed  are  liquids,  or  if  the  only  solid  is 
freely  soluble,  they  may  all  be  introduced  directly  into  the  bottle,  pre- 
viously prepared,  and  the  whole  may  be  mixed  by  agitation.  The  most 
ready  mode  of  dissolving  crystals  is  explained  in  the  third  part  of  this 
work,  in  the  chapter  on  Solutions,  page  121,  and  the  distinction  to  be 
observed  between  those  substances  readily  soluble  by  agitation  and  those 
requiring  the  triturating  action  of  the  pestle  and  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from  mixing 
either  chemical  or  pharmaceutical  incompatibles,  it  is  desirable,  ^rs^,  to 
make  as  dilute  solutions  as  the  prescription  will  allow,  of  any  chemical 
substances  ordered ;  second,  to  incorporate  with  these  the  syrups  or  viscid 
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excipionts,  if  any  sudi  are  prescrilK'd,  hoforo  mixino;  tliem.  In  this 
vav  the  plav  of  inc<)in|)atil)ilities  isdiiiiiMislifd  l)y  the  twofold  inHiiciK-e 
of  dilution  and  viscidity,  and  the  lialtiiity  to  unsusjM'ctcd  clicniical 
t•llan^•(•s,  the  ft-arof  which  oci'iLsion.s  such  trepidation  to  the  inexperienced 
pnscriher,  will  be  «:;reatly  lessened. 

As  a  i^eneral  rule  the  mortar  and  jxstle  shouhl  be  used  in  ease  of 
incorpoi'atinji;  an  insoluble  substance  in  j)owder  with  a  li(|in"d  ;  the  ])lan 
of  niixinu:  by  auitatinii;  in  a  vial  is  seldom  perfectly  suceessfid,  and  where 
these  are  suspended  by  the  aid  of  gum  and  sugar  it  is  best  to  have  them 
thoroughly  triturated  together  as  powders  before  adding  the  li(piid 
ingredients. 

JCiiiii/slotis  have  within  the  last  few  years  been  growing  so  much  in 
popularitv,  that  a  fuller  notice  of  this  class  is  now  re(piireil.  To  make 
them  properly  has  always  been  i*egarded  as  one  of  the  i)re}>aratious  that 
requiretl  more  skill  than  the  majority  of  apothecaries  possessed,  and  yet 
Avhen  propi'r  care  is  taken  to  observe  the  right  ccmsisteuee  of  the  muci- 
laginous matter  the  ditliculty  is  readily  overcome. 

There  are  two  methotts  of  preparing  them  in  use  among  pharmacists  ; 
the  iLsual  one  of  preparing  an  emulsion  with  the  gum  or  emiUsionizing 
medium  and  Nvater,  to  which  the  oleaginous  ingredient  is  incorporated  by 
degrees,  the  Mater  being  added  also  in  the  same  manner ;  the  other,  in 
which  the  gum  and  oil  are  rubbed  together  into  a  smooth  paste  and  the 
water  added  gradually  with  the  remaining  oil,  keejjing  the  mixture  of 
the  oil  of  such  consistence  that  the  successive  additions  of  oil  and  water 
blend  completely,  and  when  all  the  oil  has  been  added,  th.e  remainder 
of  the  water  is  to  be  mixed  in  gradually.  In  either  of  these  methods 
a  porfei'tly  uniform  mixture  can  be  obtained. 

When  the  demand  for  this  class  of  medicine  is  large  a  resort  to  some 
mechanical  contrivance  is  neceasarv.  A  churn  with  two  sets  of  dashers, 
workmg  HI  o])])osite  directions,  has  been  found  to  accomplish  this  work 
with  great  ra[)idity  and  with  very  satisfactory  results. 

A  mixture  that  is  similar  to  the  usual  emulsion  made  by  gum  is 
effected  by  licpior  potassa.  AVhen  copaiva  is  to  beemulsionized,  the  pro- 
})ortion  of  2  drachms  of  the  solution  to  a  4-ounce  mixtui-e  will  l)e  suffi- 
cient to  suspend  1  ounce  of  copaiva.  Yolk  of  egg  also  affords  a  most 
admirable  means  of  emidsifying  all  fixed  oils,  oleoresins. 

Emulsions  are  mixtures  of  oils,  fats,  or  resins  with  water,  generally 
promoted  by  alkalies,  gum,  or  gum  and  sugar,  and  white  or  yolk  of  egg. 
Numerous  examples  of  this  kind  of  ])re])aration  are  given  among  the 
foregoing  })rescriptions.  INIistura  asafu'tida  and  mistura  annuoniaei  are 
instances  of  what  might  be  called  natural  emulsions,  the  conditions  of 
an  insoluble  resinous  ingredient  and  a  soluble  gum  being  present  in  the 
gum-resin  prescribed.  ln<'o])aiva  mixtui'e,  castoi'-oil  mixture,  chloro- 
form and  oil  of  almond  mixture,  emulsion  of  Cannabis  Indica,  and  others, 
we  have  instances  of  artificial  enudsions  in  which  an  oilv  iufiredient  is 
])roperly  suspended.  The  instructions  for  making  each  of  these  are  so 
s|)ecific  that  they  can  scarcelv  fail  to  realize  a  successful  combinatiou  and 
furnish  a  clue  to  similar  ])reparations.  It  mav  happen  that  an  eundsion 
coustructed  on  this  plan  will  partially  separate  into  layers  an<l  need 
shaking  Ixjfore  being  t;dcen ;  but  if  jH-operly  made  it  will  never  have 
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the  oil  floating  in  globules  upon  the  surface.  There  can  be  no  doubt  of 
the  increased  action  of  emulsionized  oils  over  those  in  which  the  oil 
globules  have  not  been  broken  up,  though  on  the  other  hand  it  is  less 
easy  to  take  a  dose  of  oil  emulsionizal  than  floating  on  the  surface  of 
water  or  enveloped  in  the  froth  of  porter  or  sarsaparilla  mead.  It  is 
generally  customary  to  w^eigh  the  fixed  oils  or  copaiva  in  dispensing  them, 
but  if  this  is  done  when  they  are  to  be  made  into  emulsions  it  should 
not  be  done  in  the  bottle  in  which  they  are  to  be  dispensed.  The  adhe- 
sion of  the  oil  to  the  glass  will  intei'tere  with  its  complete  separation  into 
an  emulsion,  and  a  portion  of  this  adhering  oil  will  contaminate  the 
emulsion  when  made  and  be  apparent  in  each  dose  drawn  from  the  vial. 
In  the  elegant  emulsions  of  almonds,  and  of  pumpkin  seeds,  the  fixed 
oils  present  in  the  seeds  ai'e  naturally  associated  with  mucilaginous 
ingredients  which  emuLsionize  them  in  water  without  the  addition  of 
any  foreign  ingredient. 

Volatile  oils,  e^^pecially  oil  of  turpentine  and  oil  of  copaiva,  require 
the  admixture  of  fixed  oils  in  order  properly  to  incorporate  them  with 
viscid  materials,  or  they  may  be  mixed  with  yolk  of  eggs,  an  admirable 
natural  mixture  of  a  fixed  oil  with  albumen. 

For  making  emulsions  I  prefer  the  porcelain  mortar ;  in  this  a  thick 
mucilao;e  is  first  made  and  the  oil  added,  while  bv  trituration  the  com- 
biuation  is  effected  completely  and  satisfactorily. 

It  is  noticeable  that  emulsions  are  usually  quite  incompatible  with 
neutral  or  acid  salts,  though  rather  improved  by  some  alkaline  salts,  as 
borax,  by  carbonated  alkali,  and  by  caustic  ammonia.  They  are  also 
incompatible  with  any  considerable  proportion  of  alcohol,  though  mod- 
erate quantities  of  the  tinctures,  made  with  diluted  alcohol,  may  be  added 
after  they  are  fully  diluted. 

If  spirit  of  nitric  ether  is  prescribed,  a.ssociated  with  gum-arabic,  it 
is  well  to  dilute  the  mucilage  to  the  greatest  extent  allowable  before  add- 
ing the  spirit,  otherwise  there  is  danger  of  the  precipitation 
of  the  gum. 

In  making  neutral  mixture  the  use  of  fresh  lemon-juice  is 
prescribed,  and  when  the  juice  of  the  lemon  is  separated  by 
expression  with  a  "  lemon  squeezer,"  or  otherwise,  a  strainer 
is  a  useful  appliance.  It  is  sometimes  quite  impracticable  to 
filter  this  preparation  while  the  patient  waits,  and  the  Phar- 
macopceia  directs  that  it  should  be  strained  through  mus- 
lin, which  should  be  of  an  open  texture  and  previously  ^^mjj'oiig"'^ 
moistened  with  water. 

In  the  compounding  of  mixtures  and  of  other  forms  of  liquid  prep- 
arations, as  well  as  in  the  ordinary  operations  of  disj>ensing,  one  or  more 
graduated  measures  will  be  required ;  these  should  always  be  at  hand  in 
a  designated  place,  cleaned  ready  for  use ;  the  duty  of  placing  them  there 
should  devolve  upon  one  person  in  the  shop,  or  upon  each  one  after  using 
them,  as  may  best  suit  the  general  regulations. 

For  convenience  in  measuring  oils  and  copaiva  it  is  well  to  keep  a 
separate  graduated  glass,  and  the  small  round  bottom  graduate  used  for 
medicine  chests,  Fig.  255,  will  serve  a  good  purpose,  being  easily  cleaned 
and  of  sufficient  capacity  for  the  purpose. 
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In  nic'cL^iirini;  li(jui(ls  tlic  pliarmacist  draws  from  the  tincture  bottle 
V)Otli  fur  <lisjK'Hsiii"j;  dircctlv  and  niixinu;  in  ]>r('S('ription,  and  the  lialiit 
t^liouUl  1h'  iixcil,  ttl"  Jioidiny;  the  st(.»i)j>er  l>y  the  little  tin>j;(jr,  w  hik'  hoidini^ 
the  nieiu^ure  with  the  thumb  and  forefin<;er.  The  measure  must  l>e  held 
opjwsite  the  eye  to  measure  the  quantity  a\  ith  aceuraey,  and,  alter  it  has 
Ixt-n  done,  the  stopper  is  inunediately  to  be  replaced  and  the  bottle  set 
back  on  the  shelf.  The  whole  prt>cess  is  well  shown  in  Fii;-.  250.  The 
lialtility  to  mistakes  in  com}H»untlin<i:  is  greatly  increased  by  the  accumu- 
lation of  bottles  on  the  counter;  and  it  should  be  the  habit  to  replace 
each  b4.)ttle  inunediately,  and  to  note  the  label  as  it  is  taken  down  and 
ju?  it  is  put  back  ;  if  a  drop  of  liquid  remains  on  the  lip  alter  decantino;, 
it  shouKl  be  collected  on  the  point  of  the  stopper  belbre  putting  it  in 
again,  and  thus  prevented  from  running  down  the  side. 

Much  also  depends  on  the  method  of  restoring  the  stopper  as  to  the 
facility  with  which  it  can  be  withdrawn  again.  Syrups,  when  alloweil 
to  remain  in  quantity  between  the  groiuid  stopj)er  and  neck  of  the  bottle, 

Fig.  256. 


diy  and  hanh-n  so  as  to  be  withdrawn  with  great  difficulty  ;  the  same  is 
true  of  alkaline  solutions  and  resinous  tinctures  to  a  stili  worse  degree. 
Jn  handling  the  bottles  it  is  importaTit  that  the  stopper  and  neck  should 
be  somewhat  cleared  of  adhering  liquid  before  restoring  the  stopper  in 
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its  positiou.  In  the  case  of  alkaline  solutions  it  has  been  recommended 
to  coat  the  stopper  with  parafhnc,  which  is  not  acted  on  by  alkali  and 
prevents  the  adhesion  complained  of. 

The  modes  of  removing  adhering  stoppers — by  the  well-directed  force 
of  the  thumb  and  fingers,  by  sudden  strokes  of  a  spatula  handle  or  mallet, 
by  soaking  the  stopper  in  any  appropriate  solvent  collected  on  the  lip, 
and  by  the  various  modes  of  heating  the  neck  of  the  bottle — will  sug- 
gest themselves  to  the  ingenious  manipulator,  and  will  dou()tless  meet 
with  varying  success. 

Ointments  and  Cerates. — No  part  of  the  duties  of  the  pharmacist  is 
considered  so  disagreeable  as  that  ^vhich  involves  those  manipidations 
wath  fatty  matters  necessary  to  bring  them  tf)  the  condition  of  ointments 
and  cerates.  The  only  practical  details  which  I  deem  it  necessary  to 
insist  upon,  are :  1st.  The  importance  of  fineness  of  all  medicinal  sub- 
stances incorporated  in  ointments  and  cerates.  2d,  The  necessity  of 
proper  precautions  to  avoid  rancidity  in  ointments ;  and  3d,  Cleanliness 
as  absolutely  essential  to  success  in  this  department  of  the  business. " 

Upon  the  first  point  no  remarks  are  necessary  other  than  to  call  atten- 
tion to  it  in  connection  with  the  special  directions  contained  in  each 
formula.  The  solid  ingredients  of  ointments  should  never  appear 
through  them  as  distinct  specks ;  their  consistence  should  be  uniformly 
smooth.  Whenever  an  ointment  is  rancid  it  should  be  thrown  away — 
this  is  an  invariable  rule — and  in  order  to  prevent  rancidity  occurring 
they  should  be  kept  in  well-glazed  and  well-covered  jars,  a  piece  of 
tinfoil  being  interposed  between  the  top  of  the  ointment  and  the  jar. 
The  ointment  closet  should  be  in  a  cool  place ;  large  quantities,  if  kept 
on  hand,  should  be  in  the  cellar. 

The  youngest  apprentice,  who  has  generally  the  duty  of  "cleaning  up," 
should  be  early  instructed  to  keep  the  ointment  slab  or  tile  free  from 
grease ;  this  he  may  do  by  having  a  bottle  of  solution  of  caustic  potassa 
near  at  hand  and  dropping  a  little  on  to  the  slab  after  it  has  been  thor- 
oughly rubbed  with  porous  paper,  and  then  washing  it  off  with  water ; 
a  little  tincture  of  soap  or  of  the  officinal  soap  liniment  will  also  aid 
much  in  cleaning  the  slab.  Greasy  spatulas  should  never  be  tlirown 
with  others  into  water  to  be  cleaned ;  soft  paper  is  the  best  material  for 
cleaning  them,  and  in  all  the  cleaning  processes  it  should  be  remembered 
that  water  rather  interferes  with  than  facilitates  the  removal  of  grease. 

Management  and  Discipline  of  the  Shop. 

The  requirements  of  modern  j)harmacy  call  for  greater  discrimination 
than  formerly,  in  the  selection  of  youths  as  apprentices ;  these  sliould 
possess  a  liberal  education,  a  knowledge  at  least  of  the  elements  of  the 
Latin  language,  and,  what  is  more  important,  some  preliminary  knowl- 
edge of  and  taste  for  the  natural  and  physical  sciences,  especially  botany 
and  chemistry.  No  lad  should  be  allowed  to  undertake  the  duties  and 
responsibilities  of  the  drug  business  whose  faculties  of  observation  and 
reflection  have  not  been  awakened  by  previous  training,  and  who  does 
not  bring  to  the  pursuit  a  desu*e  and  a  capacity  to  render  himself  master 
of  it. 
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Much  of  tlic  suc«}.ss  of  tho  pharinacciiticjil  store  will  Iw  (Impendent 
iipuii  the  (lis'ijilino  ninintaiiifd  amonu"  those  to  whom  the  details  of  the 
i)usiiiess  are  neeessjirilv  iiitriist<'d,  and  the  dillieiilties  surroundiii';  the 
proper  inaiiai!:einent  of  the  business  will  increase  as  it  extentis  and  in- 
volves the  eni[)loynient  of  more  nunieroiis  apj)rentieei5  or  other  employees, 
unhss  the  <;eneral  duties  of  all  are  sjM'cifically  laid  down,  and  the  par- 
ticular dutii'S  (»f  each  well  delined  and  insisted  uj>on. 

The  ruli's  whicji  follow  were  prepared  hy  my  valued  friend,  the  late 
llemy  C  Blair,  a  man  of  many  estimai)le  traits  of  character  and  of 
hi<:;h  standing  lus  a  pharmacist;  tfiey  were  desitrned  for  a  store  employ- 
iI\^•  three  api)rentices,  and  as  ori^rinally  ])re]>ared  were  so  admirai)le  that 
1  have  inserted  them  with  but  little  alteration.  Althoiiirh,  <»f  couive, 
they  re<piire  nKHlilications  to  suit  the  circumstances  of  ditlerent  estab- 
lishments, their  jjeneral  tenor  is  adapted  to  all,  and  the  hifrh  tone  of 
professional  and  moral  rectitude  they  require  renders  them  worthy  the 
accei)tance  of  every  aj)preutice  who  would  deserve  the  ap])roval  of  his 
employer,  and  of  every  employer  who  desires  the  best  interests  of  his 
apprentice. 


RULES   OF   A    PHARMACEUTICAL  STORE. 

General  licgulations  of  the  Store. 

1.  Business  hours  will  include  the  time  between  breakfast  and  6 
o'l-lock  p.  M.,  except  when  s})ecial  duty  may  require  it  otherwise. 

Durino-  business  hours  all  hands  must  be  on  their  feet,  and  must  be 
employetl  either  in  waiting  on  the  counter  or  at  some  regular  store 
duty. 

2.  As  waiting  on  the  counter  is  a  duty  whicli  requires  most  knowl- 
edge and  experience,  the  Senior  api)rentico  must  always  serve  where 
there  is  one  customer ;  when  two,  the  first  Junior  apprentice  will  assist, 
and  when  three  the  second  Junior  will  aid. 

The  Senior  apprentice  must  always  take  that  part  of  the  dut^'  which 
recjuires  most  knowledge  and  skill.  This  order  of  duty  must  never  be 
deviated  from  if  circuuLstances  will  at  all  admit  of  it. 

8.  Never  put  up  an  article  without  you  are  certain  it  is  riglit. 

4.  In  every  instance,  customers  must  be  waited  on  with  pronq)titude, 
and  in  cttst;  one  only  is  present  and  several  articles  are  wanting,  or  a 
]>rescription,  or  in  any  instance  where  assistance  will  ex})edite,  the  lirst 
.Junior,  and  the  second,  if  necessary,  will  aid. 

Every  other  duty  mast  give  way  to  that  of  waiting  on  the  counter 
exce|>t  when  serious  detriment  would  be  the  consequence. 

■').  Every  person  entering  the  store,  whether  paujK'r  or  president, 
inl'ant  or  adult,  white  or  colored,  must  be  treated  with  courtesy  and 
kindness. 

<J.  Boisterous  mirth  and  a  sullen  tem]>er  are  to  be  equally  avoidetl  as 
pnMluetive  of  neither  business  jior  business  character.  The  accpiisition 
of  a  uniforndy  cheerl'ul  temperament  is  an  attainment  worth  far  beyond 
the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servants.     Each  one  is  to  feel 
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conscious  of  the  fact  that  the  performance  of  the  duties  assigned  to  him 
are  just  as  nece&sary  and  as  important  as  what  pertains  to  any  otlier 
hand  in  the  store.  All  useful  employment  is  honorable.  Indolence  is 
a  disgrace. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleaning  the  store, 
in  Nvhich  all  must  share  as  occasion  offers. 

As  neatness,  order,  cleanliness,  and  accuracy  are  necessary  and  not 
mere  accomplishments  in  a  pharmacist,  all  are  required  to  practise  them 
constantly. 

9.  Ever}^  apprentice  will  be  expected  to  become  a  graduate  of  the 
College  of  Pharmacy,  and  will  be  furnished  with  tickets  for  the  lectures 
of  the  College,  and  eveiy  opportunity  for  availing  himself  of  the  honor 
of  the  degree  of  that  Institution. 

To  deserve  this  degree  will  require  a  severe  economy  of  leisure  hours, 
and  their  application  to  the  study  of  those  books  which  relate  to  the 
theoretical  and  practical  knowledge  necessary  to  make  an  accomplished 
pharmacist. 

10.  Apprentices  need  but  few  social  acquaintances,  and  they  should 
be  very  select.  While  the  occasional  visit  of  a  well-behaved  young 
friend  will  be  countenanced,  lounging  in  the  store  will  not  be  tolerated. 

11.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and  even- 
ing every  week,  and  every  other  Sunday.  The  afternoon  will  comprise 
the  time  between  12  o'clock,  at  noon,  and  6  o'clock  p.  m.,  and  the 
evening  between  6  o'clock  p.  m.  and  the  closing  of  the  store.  These 
privileges  will  not  be  interfered  with  unnecessarily.  A  vacation  of  2 
weeks,  every^  year,  ^Wll  be  allowed  each  apprentice. 

12.  No  apprentice  residing  in  the  house  will  be  allowed  to  be  absent 
at  night  after  the  closing  of  the  store,  without  special  permission. 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of  his 
apprentices  should  extol  an  article  beyond  its  merit  to  advance  his  pecu- 
niar^'  interest,  or  to  say  or  do  aught  in  the  performance  of  his  duty  that 
he  would  not  be  willing  that  others  should  say  or  do  to  him  under  the 
same  circumstances. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
their  intercourse  Mill  be  characterized  with  the  courtesy  becoming  young 
gentlemen. 

Xo  bond  of  apprenticeship  will  be  required  except  the  honor  of  the 
individual. 

Should  the  part}'  wishing  to  leave  before  the  allotted  time  expires 
have  a  good  reason  for  so  doing,  the  proprietor  will  not  probably  object ; 
and  should  his  cause  be  a  bad  one  and  be  persisted  in,  the  proprietor 
will  certainly  not  offer  a  hindrance  to  his  going. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confidently 
expected,  and  the  repeated  infraction  of  a  known  regulation  of  the  store 
will  be  cause  for  a  dismissal. 

Specific  Duties  of  the  Senior  Apprentice. 

1.  To  see  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 
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'2.  To  wait  on  the  counter  in  the  morning  before  breakfast,  that  they 
may  not  bo  hindered  in  the  jH'rfonuanee  of  their  (hities. 

ly.  In  etu-ie  of  the  abt^enee  of  either  of  his  Juniors,  to  take  tlie  place 
of  his  tii-st  Junior. 

4.  He  is  to  take  charg;e  of  the  books. 

5.  To  take  knowledjje  of  and  properly  note  any  articles  that  may  be 
needtHl  for  the  store,  including  goods  to  be  purchased,  and  j)re}>arations 
to  l>c  luailc. 

6.  To  see  that  the  drawers,  shelves,  and  cases  are  well  supplied  with 
such  articles  as  ai'e  kept  on  hand  in  any  quantity. 

7.  To  keep  a  note-book  of  what  is  necessary  to  be  done  in  tlie  ordi- 
nary business  of  the  store,  and  to  designate  employment  forhis  Junioi-s. 

8.  In  the  absence  of  the  proi)rietor,  to  take  entire  cliai'ge  of  the 
store,  and  to  be  alone  responsible  for  its  business. 

Specific  Duties  of  the  First  Junior  Apprentice. 

1.  It  will  be  his  du+^y  to  dust  the  counters  and  desks  thoroughly 
eveiy  morning.  This  service  miLst  be  performed  before  breakfast,  and 
rejicated  as  often  through  the  day  as  necessary'. 

2.  In  case  of  the  absence  of  the  second  Junior  apprentice  he  is  to 
perform  his  duties. 

3.  He  is  to  paste  the  prescriptions  in  the  book  kept  for  that  purpose, 
or  to  tile  or  copy  them,  once  every  w'cek. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  week. 

5.  It  will  be  his  duty  to  keep  the  drawers  well  supplied  with  pa])er 
for  wrapping  ])urposes,  including  the  various  sizes  of  cut  paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  large  and  small,  once  every 
week,  and  oftener,  if  necessary. 

Specific  Duties  of  the  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fire,  and  attend 
to  it  through  the  day,  sweep  out  the  store,  wash  the  moi'tai's,  etc.,  keep 
the  mineral-water  counter  clean,  and  the  syrup  bottles  filled.  These 
duties  are  to  be  j)erformed  in  part  bei'ore  breakfast. 

2.  It  will  be  his  duty  to  take  entire  charge  of  the  labels,  keeping  a 
register  of  those  needed,  and  having  the  drawers  always  well  supplied 
M  ith  labels  trimmed  for  use;  also,  to  have  the  proper  draNvei-s  well  pro- 
vided with  clean  vials,  and  with  pill,  powder,  and  ointment  boxes. 

3.  It  will  be  required  of  him  to  do  such  errands  as  the  business  of 
the  store  may  demand,  and  to  close  the  store  at  night. 
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ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

THE  following  hints  on  the  management  of  the  sick  chamber  are  chiefly 
from  the  pen  of  a  lady  of  intelligence  and  experience.  Although 
addressed  especially  to  nurses,  they  should  be  carefully  studied  by  prac- 
titioners of  medicine,  upon  whom  the  responsibility  of  giving  direction  to 
the  conduct  of  the  sick  chamber  mainly  devolves. 

Ventilation. 

Few  persons  who  are  in  the  habit  of  visiting  the  sick  can  have  failed  to 
notice  the  great  difference  in  the  state  of  the  air,  in  chambers  where  clean- 
liness and  good  management  have  been  in  exercise,  and  those  wherein  the 
value  and  importance  of  neatness  and  the  careful  admission  of  a  free  cur- 
rent of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors  are 
sensible  of  the  difference,  how  much  more  deeply  interested  must  the  suffering 
patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

Cleanliness. 

Since  it  is  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable,  if  it 
can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away  now  and 
then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be  thrown  over  a 
part  of  the  room  at  a  time,  and  very  quietly  taken  up  with  a  hand-brush. 
And  in  those  cases  which  are  not  at  all  critical,  and  where  anything  damp 
can  be  admitted  into  the  room  with  impunity,  a  mop,  which,  after  being 
dipped  in  water,  has  been  tvell  trundled,  may  be  just  used  for  a  few  minutes 
to  remove  the  flue  from  under  the  bed  ;  or  it  may  be  very  carefUlly  passed 
over  a  carpet,  if  nailed  down. 

Change  of  Posture,  Arrangement  of  the  Bed,  etc. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces  ;  neither  is  it  generally  thought  of  how 
much  alleviation  could  be  attained  in  many  instances,  even  by  the  fresh 
cording  of  the  sacking,  with  special  attention  to  a  level  position.  A  hard 
bed  or  mattress  for  a  suffering  invalid  is  not  recommended,  but  an  arrange- 
ment for  a  level  position  will  often  afford  great  comfort.  The  sacking  first 
tightly  corded  f  but  splines  instead  of  sacking  are  much  better),  then  a  straw 
palliasse,  which,  if  not  newly  made,  ought  to  be  raised  by  a  fresh  supply  of 
straw  in  the  middle,  where  a  heavy  pressure  may  have  rendered  it  uneven  ; 
over  this,  a  good  feather  bed,  which  ought  to  be  gently  pressed  and  made 
level,  then  a  mattress,  composed  first  of  a  thick  bed  of  horsehair,  and  well 
overlaid  with  excellent  long  wool.  It  ought  to  have  room  for  the  bed-post 
at  each  of  its  four  corners,  so  that  it  may  not  only  be  turned  daily  from 
side  to  side,  but  also  from  the  head  to  the  feet.     Indeed,  it  is  better,  as  it 
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regards  even  the  straw  palliasse,  to  adopt  such  a  plan  as  may  admit  of  the 
tiiniiui;  of  it,  and,  as  it  is  heavy  and  unyielding,  il  is  better  U>  have  the 
corners  cut  out  at  each  of  its  two  parts,  making  a  small  ohlong  of  the 
same  material  and  height,  to  tie  ou  in  the  middle ;  or  an  inconvenient 
niM-'rtMre  might  l»e  iiunle  there.  The  jM'oper  arrangement  td"  pillows  is  of 
uo  small  importance,  and,  in  cases  of  fever,  a  change  of  pillows  is  desirable  ; 
this,  too,  furnishes  an  opportunity  for  putting  on  fresh  pillow-cases. 

Make  circular  cushi(»ns,  in  the  form  of  a  ring,  of  old  linen  and  stuffed 
with  bran.  A  patient,  obliged  by  disease  to  lie  continually  on  one  side,  will 
find  great  relief  to  the  ear  or  proniinent  bonea  by  these  "ring-cushions." 

Cleanliness  of  tlie  Person. 

"Wash  anil  refresh  the  })atient  whenever  suitable,  also  brush  the  teeth  and 
hair;  the  latter  may  be  bathed  with  bay  rum,  lavender  water,  cologne,  etc. 
All  this  sul)ject  to  the  strength  of  the  patient  and  the  permission  of  the 
medical  attendant.  It  may  be  deemed  needless  to  give  the  above  hint,  but 
it  cannot  be  doulited  that  by  far  too  many  l(«e  the  full  enjoyment  and  ben- 
etit  of  a  thorough  attention  to  the  cleanliness  of  the  person. 

Washing  Cups  and  Glasses. 

An  appropriate  table,  not  liable  to  injury,  is  a  great  convenience  in  a 
sick  room;  so  is  a  small  wicker  bai?ket,  with  compartments  to  hold  the  dif- 
frrent  bottles  of  medicine  and  articles  of  diet.  It  may  also  be  useful  to 
have  a  couple  of  baskets  with  compartments  to  hold  glasses  or  cups,  one 
of  these  being  sent  out  with  the  things  which  need  washing,  and  always 
ready  to  be  exchanged. 

Preservation  of  Ice. 

In  our  hot  summers,  one  of  the  greatest  practical  difficulties  in  nursing 
arises  from  the  spoiling  of  articles  of  food  prepared  for  the  sick  or  for  infants, 
and  which  must  be  kept  at  hand  for  use,  especially  during  the  night ;  it  is 
also  a  desideratum  to  have  ice  at  hand  for  cooling  drinks,  etc.  A  good  con- 
trivance for  this  purpose  is  made  by  I.  S.  Williams,  of  Philadel])hia.  It 
consists  of  a  d(nible  can,  the  inside  of  galvanized  iron,  and  the  outside  of 
tin,  with  an  air-chamber  between  ;  near  the  bottom  is  a  diu])hragm,  below 
which  a  piece  of  ice  is  placed,  and  a  ])owl  or  other  utensil  is  arranged  to 
set  upon  this,  and  to  be  conveniently  lifted  out  by  a  wire  handle.  This 
answers  a  good  purpose. 

Change  of  Linen. 

A  frequent  change  of  linen  is  a  great  comfort  and  benefit,  in  most  cases. 
Let  the  bed  linen  be  frequently  changed  (when  suitable),  and,  in  serious 
cases  of  fever,  it  may  be  useful  to  untu<'k  the  bottom  of  the  bod  and  gently 
shake  the  upper  clothes,  so  as  to  let  the  warm  ami  impure  air  pass  away. 
Let  the  sheets  and  blankets  be  of  full  size,  that  they  may  be  tucked  thor- 
ouf/h/ii  under  the  mattress,  or  ivhatevfr  is  at  the  top.  It  is  a  comfort  to  the 
patient  to  have  all  straight  and  smooth  under  him,  and  nurses  are  recom- 
mendeil  to  attend  to  this  more  than  once  in  a  day. 

Cliange  of  Room. 

In  some  particular  ca.ses  of  long  and  depressing  sickness,  a  change  of 
room,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  towards 
recovery. 
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On  removing  the  patient  into  another  room  this  ought,  if  in  the  spring, 
autumn,  or  winter,  and  even  in  part  of  the  summer,  to  be  very  carefully 
prepared  with  not  only  a  good  tire,  but  an  attention  to  the  doors  and  win- 
dows, that  all  be  shut,  and  the  temperature  brought  to  that  of  the  room 
about  to  be  left.  When  at  any  time  a  patient's  room  is  to  be  aired,  the 
curtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  window 
for  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time ;  but,  rather  than 
run  any  risk  to  the  invalid,  throw  on  an  additional  blanket. 

Avoidance  of  Noise  and  Excitement. 

Much  conversation  is  often  injurious,  and  whispering  offensive. 
Place  a  pan  covered  with  sand  underneath  the  fire  to  receive  the  cinders, 
and  have  a  second  ready  to  make  an  exchange  when  this  is  taken  up.  Let 
the  number  of  the  visitors  in  the  room  be  chiefly  confined  to  those  whose 
services  are  effective,  and  let  all  wear  shoes  with  list  or  cloth  soles  or 
slippers.  The  rustling  of  silk  gowns  may  prove  an  annoyance  to  those 
wdio  are  in  a  very  weak  state,  also  the  rattling  of  cups,  stirring  the  fire,  etc. 
Those  only  who  have  suffered  from  severe  illness  can  well  judge  of  the 
importance  of  preserving  a  quiet  mental  atmosphere ;  how  little  those  suf- 
fering W'ith  languor  and  pain  are  com2:)etent  to  sustain  the  pressure  which 
a  tale  of  woe  may  impose.  The  subject  of  conversation  should  be  much 
guarded,  while  a  cheerful  demeanor  and  innocently  lively  manner  may 
help  to  assuage  or  lessen  the  sense  of  distress. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  needed  ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  patient  to  walk  over. 

Neatness. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety  are  the  con- 
comitants of  disease,  and,  therefore,  the  nurse  and  all  around  should  be 
particularly  careful  not  only  as  to  the  neatness  of  their  own  persons,  but 
that  every  dose  of  medicine  and  all  food  be  presented  in  the  most  tempting, 
clean,  and  delicate  way.  To  promote  this  it  may  be  desirable,  in  long  ill- 
nesses, to  have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Protection  from  Light  and  from  the  Blaze  of  Fire  and  Candle. 

Diseases  are  so  variable  in  their  effects  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  be  called  upon 
to  screen  the  invalid  from  the  blaze  of  day.  8he  should  remember  that, 
by  a  little  arrangement  of  shutters  and  curtains,  a  room  may  still  be 
made  cheerful  by  a  sort  of  subdued  light ;  while  in  some  distressing  affec- 
tions of  the  head,  etc.,  from  severe  fever,  the  patient  can  hardly  be  too 
much  indulged  by  the  darkening  of  the  room.  In  such  a  case  the  blaze 
of  the  fire  must  greatly  augment  suffering.  Screens  ought  to  be  at  hand 
as  well  for  that  as  for  the  candle.  The  nursery  lamp  will  be  found  usefiil 
not  only  to  keep  a  screened  light  at  hand,  but  also  for  warming  soups, 
beef-tea,  or  other  articles  of  nourishment. 
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Important  that  the  Nurse  be  taken  care  of. 

Tlic  nurse  who  is  much  engaged  in  ni<rht  service  ought  to  be  carefully 
sparcil  in  the  day;  she  must  have  rest,  or  siie  cannot  long  hold  out.  When 
sitting  up  at  night,  some  strong  cottee  or  tea,  ready  made,  should  be  pre- 
pared, that  it  may  be  warmed  and  taken  without  the  least  disturbance  to 
the  sick  person.  Some  nurses  make  a  great  noise  with  the  clattering  of 
tea-things,  which  ought  to  be  avoided. 

Gentleness  and  Kindness. 

All  who  surround  the  patient  should  be  kind,  gentle,  and  patient ;  not  a 
sound  of  hai-shness  or  evidence  of  discord  should  reach  his  ear.  Any 
discussion  as  to  whether  this  or  that  be  best  should  be  avoided  in  his 
presence.  Some  persons,  with  the  greatest  desire  to  do  right,  do  too  much, 
and,  without  intending  it,  interrupt  a  sufferer  by  unimportant  questions 
and  impiiries,  and  by  moving  about  the  room,  when  they  would  often  do  a 
nuich  greater  service  by  sitting  quietly  beside  the  bed,  attending  to  re- 
(juests  emanating  from  the  patient,  whose  feelings  and  preferences  should 
always  l)e  consulted  and  accorded  with,  if  not  interfering  with  medical 
directions,  or  being  in  themselves  palpably  improper  and  injurious.  There 
is,  perhaps,  scarcely  any  situation  in  which  the  call  is  greater  upon  the 
Christian  virtues  than  in  a  sick  chamber,  for  it  very  often  happens  that 
disease  makes  a  great  impression  upon  the  nervous  system,  anil  pain  and 
suffering  disturb  the  accustomed  placidity  of  the  invalid,  who,  with  every 
desire  to  bend  patiently  under  the  affliction,  may  now  and  then  seem 
scarcely  able  to  appreciate  the  kindest  efforts  to  minister  to  his  need. 

To  avoid  Unreasonable  Interruption. 

Particularly  guard  the  sufferer  who  has  just  fallen  asleep.  The  person 
having  the  cliief  responsibility  should  be  instructed  to  pass  the  feathery 
end  of  a  quill  through  the  keyhole,  whenever  sleep  or  any  other  cause 
renders  interruption  unsuitable ;  and  this  sign  should  be  strictly  regarded. 
It  is  far  better  than  risking  disturbance  to  the  patient  by  trying  a  locked 
dour.     Tie  the  quill  to  the  handle  of  the  door  that  it  be  not  lost. 


A  Dying-bed. 

Let  no  one  annoy  the  patient  l\v  sitting  on  the  bed,  or  indulging  in 
earnest  expressions  of  surprise  or  grief  All  around  ought  to  be  still ;  no 
calling  out,  "  Oh,  he  's  dying  I"  etc. 

It  should  be  carefully  ascertained  that  the  body  be  placed  in  the  easiest 
])osture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  and 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  All 
l)ut  those  who  are  fanning  the  patient,  or  ])erhaj)s  moistening  the  jiarched 
mouth  or  otherwise  prom(jting  his  comfort,  should  be  careful  to  keep  at 
a  distance  from  the  bed,  and  be  (pnetly  seated.  It  is  believed  that  few 
can  tell  the  suffering  often  inflictetl  on  the  dying  by  the  thoughtless  bustle 
of  attendants  and  even  friends.  The  speaking  in  a  loud  tone,  the  setting 
down  of  even  a  glass  or  vial,  may  often  cause  distress.  No  sound  shmdd 
disturb,  beyond  an  occasional  and  necessary  whisper,  the  solemn  period  of 
dbsolution. 
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Preparations  used  as  Articles  of  Diet  for  the  Sick  and 

Convalescent. 

Arrowroot  Pap. 

Take  of  Arrowroot 1  large  tablespoonful. 

Water 1  pint. 

First  mix  the  arrowroot  well  into  a  paste  with  a  little  of  the  cold  water ; 
bring  the  remainder  of  the  water  to  a  boiling  heat ;  then  stir  in  the  arrow- 
root ,  let  it  boil  a  feAV  minutes ;  sweeten  it  with  loaf  sugar. 

The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  more 
nutritious,  though  sometimes  not  allowable. 

The  application  of  direct  heat  to  preparations  of  this  description  always 
involves  the  danger  of  scorching  them,  and  the  intervention  of  a  water-bath 
is  found  to  prevent  the  accident.  The  apparatus  known  as  Hecker's  farina 
boiler  is  made  for  the  purpose,  and  is  a  useful  utensil  in  any  family. 

Arrowroot  Pap,  with  Milk. 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  stir  very  smoothly,  into  a 
cup  of  cold  milk,  a  dessertspoonful  of  arrowroot ;  when  the  milk  boils,  stir 
in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in  5  or 
10  minutes;  then  remove  it  from  the  fire,  and  sweeten  to  the  taste. 

Toast  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger  length  long ;  cut 
oflT  the  crust,  and  toast  it  quite  brown,  but  not  scorched ;  while  hot,  put  it 
into  a  small  pitcher;  pour  over  half  a  pint  of  boiling  water;  cover  it 
tightly,  and  when  cool  pour  it  off  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  Cto  the  taste)  into  a  cup  of  hot  water  to  steep ; 
add  3  eggs,  well  beaten,  with  sugar ;  heat  to  a  boil  a  pint  of  wine ;  then 
put  in  the  spice  and  eggs,  while  boiling,  and  stir  them  until  done,  which 
wull  be  in  3  minutes. 

Jelly  for  Invalids. 

Cut  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  then  boil 
gently  in  a  quart  of  water  until  it  jellies ;  strain  it  upon  a  few  shavings  of 
lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Eggnog. 

Take  the  yelks  of  8  eggs ;  beat  them  with  6  large  spoonfuls  of  pulverized 
loaf  sugar ;  when  this  is  a  cream,  add  the  third  part  of  a  nutmeg,  grated ; 
into  this  stir  1  tumblerful  of  good  brandy,  and  1  wineglass  of  good  Madeira 
wine ;  mix  them  well  together ;  have  ready  the  whites  of  the  eggs,  beaten 
to  a  stiff"  froth,  and  beat  them  into  the  mixtui'e ;  when  all  are  well  mixed, 
add  3  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness ;  cut  off  the  crust ; 
toast  them  a  nice  brown ;  cut  them  into  squares  of  2  inches  in  size ;  lay 
them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint  of 
boiling  water ;  grate  a  little  nutmeg. 
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Tnjiiocn. 

Soak  2  tablespdonfuls  of  very  ck-an  tapioca  in  2  teacups  of  cold  water 
over  iiijrht ;  in  the  mornins;,  add  a  little  salt,  1  pint  of  milk,  or  water  if 
milk  cannot  be  taken;  simmer  it  until  quite  soft;  stir  well  while  cooling; 
wlun  (lone,  pour  into  a  bowl  and,  if  allowed,  add  sutrar,  a  spoonful  of  wine, 
and  a  little  nutmeg. 

Rice  Jelly. 

Take  of  rice,  |  pound  ;  white  sugar,  A  pound ;  water,  1  quart.  Boil 
these  well  together,  cart'fully  stirring  them  till  the  whole  becomes  a  glutinous 
mass.  Strain  otl"  into  a  dish  or  form.  When  cool,  it  is  fit  for  use.  This 
j)reparation  may  be  Havored  with  rose-water,  orange-floAver  water,  or  lemon- 
juice,  as  may  best  suit  the  palate  of  the  patient,  or  as^directed  by  the 
physician. 

Iceland  Moss  Jelly. 

Take  of  Iceland  moss,  2  ounces ;  water,  1  (piart.  First  wash  the  moss 
in  some  cold  water ;  then  put  it  into  the  quart  of  water,  and  boil  slowly 
till  very  thick,  adding  white  sugar  till  sufficiently  sweet ;  then  strain 
through  a  cloth.  When  cold,  it  will  be  fit  for  use,  and  may  be  eaten  with 
spices,  if  allowed.     Irish  moss  jelly  may  be  prepared  in  the  same  way. 

Sayo  Jelly. 

Take  4  tablespoonfuls  of  sago,  1  quart  of  water,  juice  and  rind  of  1 
lemon;  sweeten  to  the  taste.  Mix  all  the  ingredients  well  together;  let  it 
stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are  entirely 
dissolved ;  it  should  be  constantly  stirred.  It  is  very  much  improved  by 
the  addition  of  wine. 

Calves'-Feet  Jelly. 

Boil  2  calves'  feet  in  1  gallon  of  water,  down  to  a  quart;  then  strain  it, 
and,  when  cold,  skim  off  all  the  fat ;  take  up  all  the  clear  jelly.  Put  the 
jelly  into  a  saucepan,  with  a  pint  of  wine,  2  pound  of  loaf  sugar,  the  juice 
of  4  lemons,  the  white  of  6  or  8  eggs  beaten  into  a  froth.  ^Nlix  all  well 
together.  Set  the  saucepan  upon  a  (dear  fire,  and  stir  the  jelly  till  it  boils. 
AVhen  it  has  boiled  10  minutes,  pour  it  through  a  flannel  bag  till  it  runs 
clear. 

Essence  of  Beef. 

This  is  ])repared  from  lean  meat,  by  cutting  it  into  small  pieces,  adding 
a  little  salt,  then  introducing  into  a  wide-mouth  bottle,  corked  tightly,  and 
heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  which  heat  is 
applied  till  it  boils.  After  a  few  hours'  digesting  in  this  way,  the  juice  is 
drawn  nlf,  and  constitutes  the  most  concentrated  form  of  nourishment. 

Beef  Tea. 

Take  of  lean  beef  1  pound,  water  11  pints,  salt  sufficient  to  season  it. 
When  it  begins  to  boil,  skim  it  5  minutes;  then  add  2  blades  of  mace; 
continue  the  boiling  10  minutes  longer,  when  it  will  be  ready  for  use. 
(See  Liebly's  Broth,  page  451.) 

Chiclicn  Broth. 

Clean  half  a  chicken  ;  on  it  pour  1  quart  of  cold  water  and  a  little  salt; 
put  in  a  spoonful  of  rice;  boil  2  hours  very  slowly,  ancl  tightly  covered; 
skim  it  well ;  just  before  using  it,  put  in  a  little  chopped  parsley. 
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Chicken  Jelly, 

Cut  up  a  chicken ;  put  it  into  a  stone  jar ;  break  all  the  bones ;  cover 
very  closely ;  set  the  jar  into  boiling  water ;  keep  it  boiling  3^  hours ; 
strain  off  the  liquor ;  season  with  salt  and  a  very  little  mace. 

Bice  Jelly. 

Boil  \  pound  of  the  best  rice  flour,  with  ^  pound  of  loaf  sugar,  in  a 
quart  of  water,  until  the  whole  becomes  one  glutinous  mass ;  strain  oif  the 
jelly,  and  let  it  stand  to  cool.     This  is  nutritious  and  light. 

Slippery-Elm  Bark  Jelly. 

4  large  spoonfuls  of  the  bark,  chipped ;  pour  on  it  1  quart  of  cold  water ; 
let  it  stand  all  night ;  stir  it,  and  let  it  settle ;  the  next  morning  pour  off 
the  Avater ;  slice  the  rind  of  a  lemon  very  thinly,  and,  with  the  juice,  put 
it  in  the  water  strained;  let  it  simmer,  very  gently,  15  minutes;  then 
sweeten,  and  pour  in  a  mould  to  cool  and  harden ;  take  out  the  rind  before 
putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk ;  add  to  it  a  glass  or  two  of  white  wine ;  put  it 
on  the  fire  until  it  just  boils  again ;  then  set  it  aside  till  the  curd  settles ; 
pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  serves  as  well  as  wine 
to  curdle  milk,  if  it  is  good  country  cider. 

Corn  Meal,  or  Oatmeal  Gruel. 

Put  in  a  clean  saucepan  1  pint  of  water  to  boil ;  when  boiling,  mix  of 
oatmeal  2  large  spoonfuls,  in  ^  pint  of  milk,  and  a  little  salt ;  stir  this  into 
the  boiling  water ;  stir  it  well ;  let  it  simmer  30  minutes  ;  then  strain  through 
a  hair-sieve ;  if  the  patient  can  bear  it,  stir  in  a  large  spoonful  of  the  best 
brandy  after  it  is  strained  and  sweetened,  and  add  a  little  grated  nutmeg ; 
if  corn  meal  is  used,  stir  the  dry  corn  meal  into  the  boiling  water ;  2  large 
spoonfuls  to  a  pint  of  boiling  water,  and  a  half  pint  of  new  milk ;  season 
as  the  other. 

Vegetable  Soup. 

Take  2  white  potatoes,  1  onion,  a  piece  of  well-baked  bread.  Put  these 
into  a  clean  stewpan,  in  1  quart  of  water  ;  boil  them  down  to  a  pint ;  throw 
into  the  vessel  some  parsley  or  celery  ;  cover  the  vessel  closely  ;  remove  it 
from  the  fire,  and  allow  the  herbs  to  steep,  while  the  liquor  is  cooling,  under 
cover ;  season  to  the  taste. 

Castillon's  Bowders. 

Take  of  Powdered  tragacanth, 
Powdered  sago. 
Powdered  salep. 

Sugar,  each 1  ounce. 

Prepared  oyster-shell 2  drachms. 

Mix  them  thoroughly,  and  fold  into  papers  containing  each  1  drachm. 

Directions. — Mix  a  powder  with  4  tablespoonfuls  of  cold  milk  in  a  bowl. 
Then  transfer  it  to  a  milk-pan,  and  while  stirring,  pour  upon  it  gradually 
1  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour.  Sugar  may  be 
added,  to  the  taste. 
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SMALL  OUTFIT 


FOR   A   PHYSICIAN   COMMENCING   PRACTICE   IN   THE  COUNTRY. 

The  following  list  of  medicines  and  Preparations  may  be  regarded  as  the 
least  on  which  a  physician  who  is  obliged  to  dispense  his  own  prescrip- 
tions can  coinnience  practice.  It  is  intended  that  the  Medicines  and 
l*rcj)aratious  sliould  be  put  up  in  substantial  Ground-Sjtoppered  Bottles. 


8  oz.  Ac:u'i:i. 
i  pint  Aiidiim  aceticum. 
1  oz.  Aeiiiiiin  anseniosum. 
:>  oz.  Aciiliiin  citricum. 

1  oz.  .Vc'iiliini  trallieum. 

2  oz.  Aciihini  niuriaticum. 

3  oz.  Aeiiliiin  nitricuin. 
\  [lint  A(  uhnn  sulph.  arorn. 

oz.  Aoitliim  tannicum. 

pints  Alcohol. 

oz.  Alunien. 

oz.  .Vmnionii  carbonas. 

oz.  Animonii  iiiurias. 

pint  .Vninionii  aqua. 

pint     Ainmonise    spiritus 

arom. 

oz.  Antim.  et  potass,  tart. 

oz.  Artrenti  nitras.  oryst.  ) 

oz.  Ar<;enti  nitras  lusus.  i 

oz.  Asafu-tida. 

oz.  Camphora. 

oz.  Ceratnini  cantharidis. 

oz.  (."hloroformum. 

oz.  CoUodinm. 

pint  Copaiba. 

oz.  Creasotura. 

oz.  C'reta  pneparata,  or  ) 

oz.  Calcis  carb.  pr^cip.  ) 

oz.  L'iii)ri  suli)ba.s. 

pint  ^Ktlier  (Letheon). 

oz.  Extractum  aconiti. 

oz.  Extractum  belladonnae. 

oz.   Extractum   colocynth 

comp.  pulv. 

oz.  ExtraL'tum  ergotse  fld. 

oz.  Extractum  gentiana?. 

oz.  Extractum  hyoscyami. 

oz.  Extractum  jalapae  pul- 

veris. 


4  oz.   Extractum   valerianse 

fluid. 
4  oz.  Ma^isa  ferri  carbonas. 

1  oz.  Eerrum  reductum. 

J  pint  Eerri  chloridi  tinct. 

4  oz.  Eneniculum. 

8  oz.  (ientiana  contus. 

4  oz.  Ilydrarg.  massa. 

4  oz.  Hyiharg.  chlorid.  mit. 

2  oz.  Jlydrarg.  oxid.  rub. 

2  oz.  Hydrarg.  cum  creta. 
1  oz.  lodum. 

1  pint    Liquor   hydrarg.   et 
ai"sen.  iodid. 

^  pint  Liquor  potafisii  arse- 
nitis. 

3  oz.  Magnesia. 

2  lb.  Magnesii  sulphas. 
^  oz.  Morphinffi  sulphas. 
I  oz.  Oleum  cinnamomi. 
h  oz.  Oleum  limonis. 

h  oz.  Oleum  mentliae  pip. 
1  pint  Oleum  ricini. 

1  jjint  Oleum  terebinthinse. 
^  oz.  Oleum  tiglii. 

6  oz.  Plumbi  acetas. 

4  oz.  Potassii  acetas. 

3  oz.  Potassii  bicarb. 

8  oz.  Pota.ssii  bitartras. 

4  oz.  Potassii  bromidum. 

3  oz.  Potassii  citras. 

4  oz.  Pota.ssii  chloras. 
6  oz.  Potassii  nitras. 

2  oz.  Potassii  iodidum. 
6  oz.  Pulvis  acaciic. 

3  oz.  Pulvis  aloes,  Soc. 

4  oz.  Pulvis  extract,  glycyr- 
rhizse. 


1  oz.  Pulvis  gambogiip. 
1  pz.  Pulvis  ipecacuanbae. 

3  oz.    Pulvis    ipecacuanlifie 
comp. 

1  oz.  Pulvis  ojui. 

4  oz.  Pulvis  rbei  (E.  Ind.). 
6  oz.  Pulvis  sodae  boratis. 

8  oz.  Quassia. 

1  oz.  Quinina?  sulphas. 

4  oz.  Klieum. 

6  oz.  Sapo  (('a.stil.  alb.). 

4  oz.  Serpentaria. 
1  lb.  Sodii  bicarb. 

8  oz.  Sulphur  sublira. 
1  pint  Spiritus  setheris  nit. 
i  pint  Spirit,  tetheris  comp. 
1  pint    Spiritus    lavanduliae 

comp. 
J    pint    Syrupus    ipecacu- 

anhse. 
.}  pint  Syrupus  rbei  arom. 
A  pint  Syrupus  scillae. 

5  pint  Syrupus  senega?. 

4   oz.   Tinctura   cardamom 

comp. 
1  pint    Tinctura    cinchonse 

comp. 
8    oz.    Tinctura    gentianse 

comp. 
1  pint  Tinctura  opii. 

1  pint  Tinctura  opii  camph. 
4  oz.  Unguentum   hydrarg. 

(i  mercury). 
4  oz.  Unguentum  hydrarg. 

nitratis. 
J  pint  ^'in.  colchici  rad. 

2  oz.  Zinci  oxidum. 

6  oz.  Zinci  sulphas. 


Scales  and  weights, 
f  5iv.  Grad.  mea.su re. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


IMPLEMENTS. 


i  gross  vials. 
German  flint. 


J  doz.  f|viij. 


It 


\  doz.  f^vj. 
doz.  f,5iv. 


doz.  f^ij. 
li  doz.  f^j. 
1    doz.  f5ss. 


1  funnel. 

1  qr.  wrapping  &  filtering  paper. 

1  gross  vial  corks. 

2  papers  pill  boxes. 

2  yards  aidhesive  plaster  in  tin 
case. 
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This  Catalogue  is  retained  as  a  guide  to  the  Practitioner  of  Medicine  who 
intends  dispensing  his  own  prescrij^tions,  and  was  formerly  termed 

A  MORE  COMPLETE  OUTFIT. 


But  the  great  changes  which  have  taken  place,  from  various  causes,  render 
the  value  quite  different  and  constantly  fluctuating. 


1  ]b.  Acacia. 

^  lb.  Acacia  pulvis. 

1  oz.  Acidum  arseniosum. 

^  pint  Acidum  acedcum. 

1  oz.  Acidum  benzoicum. 

4  oz.  Acidum  citricura. 

1  oz.  Acidum  gallicum. 

1  oz.  Acidum  hydrocyan.  dil. 

4  oz.  Acidum  muriaticum. 

4  oz.  Acidum  niti'icum. 

^  pint  Acidum  sulphuricum 

aromaticum. 
1  oz.  Acidum  tannicum. 
1  pint  Alcohol. 
4  oz.  Aloe  pulvis  (Soc). 
8  oz.  A  lumen. 
1  pint  Ammonii  aqua. 
4  oz.  Ammonii  carbonas. 
4  oz.  Ammonii  murias. 
J  pint  Ammonii  spt.  arom. 
4  oz.  Antim.  et  potass,  tart, 
i  oz.  Argeuti  nitras.  cryst. 
j  oz.  Argenti  nitras.  fusus. 
4  oz.  Asafnetida. 
1  oz.  Bismuthi  subnitras. 
8  oz.  Camphora. 
6  oz.  Ci'eta  pra?parata,  or 
4  oz.  Calc.  carb.  praecip. 
6  oz.  Cliloroformum. 
8  oz.  Cinchona  rub.  pulv. 
1  oz.  C'inchoninse  sulphas. 
1  oz.  Cinchonidinse  sulphas. 
1  oz.  Creasotum. 
8  oz.  Ceratum  cantharidis. 
8  oz.  Ceratum  resinse. 
8  oz.  Ceratum  simplex. 
J  ])int  Copaiba. 

1  lb.  Cubebffi  pulv. 

2  oz.  CoUodium. 

1  oz.  Collodiumcantharidal. 

1  lb.  ^ther. 

1  oz.  Extract,  aconiti. 

1  oz.  Extract,  belladonnae. 

1  oz.  Extract,  conii. 

1  oz.  Extract,  hyoscyami. 

2  oz.  Extract,  coloc.  comp. 
8  oz.  Extract. ergotsefluidum 
4  oz.  Extract,  gentianse. 

1  oz.  Extract,  nucis  vomicae. 
1  oz.  Extract,  quassise. 
8  oz.  Extract,  taraxaci. 
1  lb.  Extract,  sennse  fluid. 
1  lb.  Extract,  spigel.  et  sen- 

nae  fluidum. 
i  pint  Ext.  Valerianae  fluid. 


4  oz.   Ferri    carbon,   massa 

(Vallet).  _ 
1  oz.  Ferri  citras. 

1  oz.  Ferri  et  ammonii  citras. 

2  pint  Ferri  sesquisulph.  sol. 

(with  directions  for  pre- 
paring hydrated  peroxide 
when  required). 

1  oz.  Ferrum  reductum. 

8  oz.  Foeniculum. 

1  oz.  Gambogiae  pulv. 

1  lb.  Gentianae  contus. 

4  oz.  Glycyrrhizae  ext.  pulv. 

4  oz.  Glycyrrhizae  rad.  pulv. 

2  oz.  Glyceriuum. 

5  lb.  Hydrarg.  massa. 

2  lb.  Hydrarg.  chlor.  mit. 

1  oz.  Hydrarg.  cum  creta. 

2  oz.  Hydriirg.  oxid.  rub. 
1  oz.  Hydrarg.  iodidum. 

1  oz.  lodum. 

4  oz.  Ipecacuanhae  pulvis. 
4  oz.  Jalapae  pulvis. 
8  oz.  Juniperus. 

2  oz.  Kino. 

4  oz.  Liquor  iodii  comp. 

5  pint  Liquor  hyd.  et  ars.  iod. 
2  pint  Liquor  potass,  arsenit. 

1  lb.  bot.  Magnesia. 

5  lb.  Magnesii  carb. 

2  lb.  Magnesii  sulphas. 

6  oz.  Manna. 

^  oz.  Morphinae  sulphas. 

I  oz.  Morpliinae  acetas. 

i  oz.  Morphinae  murias. 

4  oz.  Myrrha. 

1  oz.  Oleum  anisi. 

1  oz.  Oleum  cinnamomi. 

1  oz.  Oleum  limonis. 

1  oz.  Oleum  menthae  pip. 

1  bot.  Oleum  olivae. 

1  pint  Oleum  ricini. 

1  pint  Oleum  terebinthinae. 

1  oz.  Oleum  tiglii. 

2  oz.  Opii  pulvis. 

8  oz.  Plumbi  acetas. 
2  oz.  Plumbi  carbonas. 
2  oz.  Potassa  (caustic). 
4  oz.  Potassii  acetas. 
4  oz.  Potassii  bicarbonas. 
2  lb.  Potassii  bitartras. 
4  oz.  Potassii  citras. 
4  oz.  Potassii  nitras. 
8  oz.  Potassii  sulphas. 
2  oz.  Potassii  iodidum. 


3  oz.  Pulvis  ipecac,  comp. 
8  oz.  Quassia. 

1  oz.  Quininae  sulphas. 
6  oz.  Rheum  (E.  Ind.). 

4  oz.  Rhei  pulvis. 

4  oz.  8apo  (Cast  11.), 
8  oz.  Sarsaparilla. 

2  oz.  Scillae  j^ulv. 

8  oz.  Senna  (Alex.). 
8  oz.  Serpentaria. 
IJ  lb.  Sodii  bicarbonas. 
4  oz.  Sodii  boras  pulv. 
8  oz.  Sodii  et  potass,  tart. 
4  oz.  Sodii  phosphas. 
8  oz.  Spigelia. 

1  oz.  Strychninae  sulphas. 
4  oz.  Sulphur  praecip. 

f  lb.  Sulphur  sublim. 

2  pint  Spirit,  amnion,  arom. 
2  pint  Spirit  aetheris  comp. 
1  pint  Spirit  aetheris  nitrosi. 

1  pint  Spirit  frumenti. 

2  pint  Spirit  lavand.  comp. 
2  pint  Syrup,  ipecacuanhae. 
2  pint  Syrupus  ferri  iod. 

1  pint  Syrupus  pruni  virg. 
1  pint  Syruijus  rhei  aromat. 

1  pint  Syrupus  scillae. 

2  pint  Syrupus  senegae. 

4  oz.  Tinctura  aconiti  rad. 
4  oz«  Tinctura  belladonnfe. 
8  oz.    Tinctura    cardamom! 
composita. 

1  pint  Tinctura  cinchonae  c. 

2  pint  Tinctura  digitalis. 

2  pint  Tinctura  ferri  chloridi. 
1    pint    Tinctura    gentianfe 

composita. 
4  oz.  Tinctura  iodi. 
1  pint  Tinctura  opii. 
1  pint  Tinctura  opii  camph. 

4  oz.  Tinctura  ojiii  deodorata. 

1  pint  Tinctura  zingiberis. 
^  lb.  Ung.  hydrarg. 

5  lb.  Ung.  hydrarg.  nitratL=;. 

2  lb.  Ung.  simplex. 
2  lb.  Uvaursi. 

I  lb.  Valeriana. 

1  pint  Vinum  antimonii. 

5  pint  Vinum  ergotae. 

I  pint  Vinum  colchici  rad. 

I-  oz.  Veratrina. 

1  oz.  Zinci  acetas. 

4  oz.  Zinci  oxidum. 

8  oz.  Zinci  sulphas. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPORTANT  POPULAR 

MEDICINES. 

Dalbi/^s  Carminative. 

The  pulili^hed  recipes  for  this,  as  found  in  the  fonnularios,  are  not  those 
used  irenorallv  by  drujrgii^ts.  Some  of  the  inu'redieuts  in  the  orijjriiial  recipes 
are  procurable  witli  diltieulty,  anil  add  so  much  to  the  expense  of  the 
])rcparation,  that  by  conuuon  consent  they  are  letl  out.  The  formula,  as 
given  by  the  College  of  Pharmacy,  is  nearly  identical  with  that  which  I 
have  used  for  a  number  of  years,  and  I  give  it  below. 

Parts. 

Take  of  Carbonate  of  nia.<j:iiesiuin  .         .         .  .^vj  75. 

Carbonate  ol" potassium      .         .         .  oO  3.125. 

Sugar .^-wj  2(X). 

Tincture  of  opium      ....  f.^iij  op.  37.5. 

AN'ater Uv  lOUO. 

Oils  of  caraway, 

Fennel, 

Peppermint,  each       ....  ^,x. 

(To  the  above  may  be  added — 

French  brandy   .......         f.siv. 

Prepared  idialk 5ij.) 

Triturate  together  the  essential  oils,  sugar,  magnesium  (and  prepared 
chalk,  if  added),  then  add  the  water,  and  afterwards  the  remainder. 
Dalby's  carminative  contains  1  grain  of  opium  to  about  an  ounce. 

Deivees'  Carminative. 

Take  of  Carbonate  of  magnesium ^iss. 

Sugar         .         .  ^ Siij- 

Tincture  of  asafcetida f.'Siij- 

Tincture  of  opium f.^j. 

Water Oiss. 

Triturate  together  until  they  are  mixed. 

In  the  late  revision  of  the  United  States  Pharmacopceia,  a  formula  for 
mistura  magnesia  et  asafoetidte,  destined  to  replace  this  old  preparation, 
has  been  added.     See  page  967. 

Bateman's  Pectoral  Drops. 

Take  of  Diluted  alcohol  ....        Cong.  j.        1000. 

Red  sannders,*  rasped       .        .        .        5ss  31.25. 

Digest  for  24  hours,  filter,  and  add — 

Opium,  in  powder      ....  5ss  31.25. 

■Catei'liu,  in  powder   ....  ^ss  31.25. 

Camphor    ......  333  31.25. 

Oil  of  anise fSj  7.81. 

Digest  for  10  days. 

This  preparation  contains  about  1   grain  each  of  opium,  catechu,  and 

camphor,  to  the  f,5ss,  corresponding  in  strength  with  tinctura  opii  cam- 

phorata,  U.  S.  P. 

Godfrey's  Cordial. 

Parts. 


Take  of  Tincture  of  opium 

f.5vj 

op.  34.51 

Mohisses  (sugar  house) 

Oiv 

367.8 

1000. 

Alcohol 

f.^viij 

46. 

Water. 

Oviss 

551.7, 

Carbonate  of  potassium 

3v 

57.5. 

Oil  of  sassafras    . 

f3j 

11. 

*  Superseded  by 

Cariimel 

.5'ij- 
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Dissolve  the  carbonate  of  potassium  in  the  water,  add  the  molasses,  and 
heat  over  a  gentle  fire  till  they  simmer,  remove  the  scum  which  rises,  and 
add  the  laudanum  and  oil  of  sassafras,  having  previously  mixed  them  well 
together. 

This  preparation  contains  a  little  over  1  grain  of  opium  to  the  ounce,  and 
is  about  half  the  strength  of  the  foregoing. 


Balsam  of  Honey. 

Take  of  Balsam  of  tolu 

.         •     IJ. 

Benzoic  acid 

.     Siss 

Honey 

•     5vj. 

Opium  (powd.) 

.     3ij. 

Cochineal      ....... 

.     3j. 

French  brandy 

.        .    Oiij. 

Mix,  and  digest  together  for  a  few  days,  then  filter. 

Composition  Powders.     (  Thompsonian.) 

Take  of  Powdered  bayberry  root       .... 

Powdered  ginger 

Powdered  cayenne 

Powdered  cloves 


ft)j. 
tbss. 


Mix,  by  passing  through  a  sieve. 


No.  6 — Hot  Drops.     (  Thovipsonian.) 


Take  of  Capsicum  (powd.) 
Myrrh  (contus.)  . 
Alcohol 

Displace. 

Take  of  01.  sulphurat. 

Petrol.  Barbadens 
01.  succin  (crude) 
01.  terebinth. 
01.  lini  . 
Mix. 


Haarlem  Oil. 


i'iv. 
Oij. 


Onj. 

Qj. 

Oiss. 

Oviij. 

Oiv. 


Turlington'' s  Balsam  of  Life. 

The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but  the 
druggists,  who  put  it  up  in  the  peculiar  and  very  odd-shaped  vials  in  which 
it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use  various 
recipes  for  making  it.  The  following  is  that  published  by  the  Philadelphia 
College  of  Pharmacy,  and  used  in  many  of  the  best  establishments.  The 
original  recipe  for  this,  as  filed  in  the  office  of  rolls  in  London,  contained 
28  ingredients. 


Take  of  Alcohol 
Benzoin 
Liquid  storax 
Socotrine  aloes 
Peruvian  balsam 
Myrrh   . 
Angelica 
Balsam  tolu  . 
Extract  of  liquorice 

Digest  for  10  days  and  strain. 


Oiv. 
5vj. 

ly- 

.Iss. 

5J- 

^ss. 

3ij. 
Sij- 
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Take  of  Common  soap  (sliced) 
Camplior 
Oil  of  ro-semary, 
Oil  of  origanum,  each 
Alcohol 


3  ounces. 
1  ounce. 


.     1  fluidrachm. 
.     1  pint. 

Digest  the  soap,  by  means  of  a  sand-bath,  with  the  alcohol  till  it  is  dis- 
solved, then  add  the  camphor  and  oils,  and,  when  they  are  dissolved,  pour 
the  liquid  into  wide-mouth  two-ounce  bottle::!. 


BritUh  Oil. 

Take  of  Oil  of  turpentine          .... 

•     f5iv. 

Oil  of  flaxseed 

.     Oiij. 

Oil  of  amber 

.     Qj. 

Oil  of  juniper 

.       f5S3. 

Petroleum  (Barbadoes) 

•  liJ- 

Petroleum  (American) 

•     31J- 

Mix  them  well  together. 

Whitehead's  Essence  of  Mustard. 

Take  of  01.  terebinth 

.     Oxij. 

Camphone    ...... 

.     lilb. 

com. 

01.  succin.,  rectif.          .... 

.     fsiv. 

Sem.  sinapis,  pulv.  (Flava)  . 

.     IG  oz. 

com. 

Digest  for  7  days,  filter,  and  add 

Tr.  curcuma 

.     q.  s.— 

-Add  color 

Hooper's  Female  Pills. 

Parts. 

Take  of  Aloes 

•     Sviij 

400 

Dried  sulphate  of  iron 

•     5ij  3 

^^^  I  200 

or  Crystallized  sul  ^hate  of  iron 

•     51V 

Extract  of  black  hellebore  . 

•     5ij 

100 

Myrrh 

•    5M 

100 

Soap 

.     3ij 

100 

Powdered  canella         .... 

•     .?J 

50 

Powdered  ginger 

•     5J 

50 

1000 


Beat  them  well  together  into  a  mass  with  syrup,  or  water,  and  divide  into 
pills,  each  containing  2^  grains. 


Richard's  Chalk  Mixture. 

Take  of  Precip.  carbonate  of  calcium, 

Sugar,  of  each       ..... 
Comp.  spt.  lavender, 
Tinct.  kino,  of  each      .... 
Essence  of  cinnamon  .... 

Tincture  of  opium       .... 
Mix. 

Marshall's  Pills. 

Take  of  Comp.  extract  of  colocynth, 
Mercurial  mass, 
Powdered  aloes. 
Powdered  Castile  soap, 
Powdered  rhubarb,  of  each  .        ,        . 

Make  into  5-grain  j)ills. 


15  drops. 
f3j. 


.    1  drachm. 
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Anderson^ s  Scots'  Pills. 

Take  of  Aloes     . 

.     gxxiv 

Parts 

787 

Soap 

Colocynth 
Gamboge 
Oil  of  anise 

•  SJ 

•  isss 

131 
33 
33 
16 
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Let  the  aloes,  colocynth,  and  gamboge  be  reduced  to  a  very  fine  po^Yder, 
then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  consist- 
ence to  divide  into  pills,  each  containing  3  grains. 


Worm  Tea^ 

Take  of  Senna, 

Manna, 

Spigelia,  of  each 

.     5SS. 

Fennel  seed 

•     3j. 

Worm  seed 

.     3ss. 

Savine   ....... 

•     9ij- 

Bitartrate  of  potassium 

.     Bij. 

Make  into  1  package. 

Directions. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digest 
for  10  or  15  minutes ;  of  the  clear  liquor  sweetened,  give  to  children  two 
years  old  and  upwards  a  small  teacupful,  warm,  morning,  noon,  and  night, 
on  an  empty  stomach.  It  may  be  given  3  or  4  days  successively,  if  neces- 
sary. 


Ginger  Beer. 


4  ounces. 
3      " 


Take  of  Eace  ginger  (bruised) 

Bitartrate  of  potassium        .... 

Mix  them. 

Directions. — Add  to  these  ingredients  5  pounds  of  loaf  sugar,  2  lemons 
(sliced),  and  5  gallons  of  boiling  water.  Let  it  stand  12  hours;  then  add 
a  teacupflil  of  yeast  to  the  mixture,  and  bottle  immediately  and  securely. 
In  a  day  or  two  it  will  be  ready  for  use. 


Pipsisseiva  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an  agree- 
able form,  by  the  following  process : — 

Take  of  Pipsissewa  (chimaphila,  U.  S.  P.)        .         .         .6  ounces. 
Water 1  gallon. 

Boil,  strain,  and  add — 

Brown  sugar 1  pound. 

Powdered  ginger 5  ounce. 

Yeast A  sufficient  quantity. 

Set  it  aside  till  fermentation  has  commenced ;  then  bottle  it  for  use. 
Dose,  a  small  tumblerful  3  or  4  times  a  day. 

In  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medicinal 
substances,  may  be  made  into  Cerevisice,  or  beers. 

*  See  page  813. 
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A. 

Abbreviations    in    prescrip- 
tions, [)o5. 
Abietiii,  520. 
Abietine,  503. 
Absinthin,  626. 
Abstracts  and  extracts,  824. 
Abstractura  aconiti,  .s25. 
belladonnse,  825,  826. 
conii,  825,  826. 
digitalis,  825,  826. 
hvoscyami,  825,  826. 
IgnatiiB,  825,  826. 
jalapse,  825,  827. 
nucis-vomicie,  825,  827. 
podophylli,  825,  827. 
senegse,  825,  827. 
Valerianae,  825,  827. 
Abuse  of  opium,  803. 
Acacia,  433. 

powdering,  110. 
Acarus  scabiei,  189. 
Aceta,  704. 
Acetaldehyd,  461. 
Acetates.     See  Bases. 
Acetic  fermentation,  639. 
Acetone,  427. 

and  tar  mixture,  994. 
Acetum,  427,  704. 
colchici  (drops),  77. 
distillatum  (drops),  704. 
lobelia,  705. 
opii,  705,  805. 
(drops),  76. 
sanguinarise,  706. 
scilke,  706. 
(drops),  77. 
Acid,  bottle,  22,  191. 
fermentation,  639. 
Acid  fAcidum), 
abietinic,  520. 
acetic,  426,  461,  526,  548. 
(drops),  76. 
saturating  power,  211. 
tested  volum.,  415. 
camnhorated,  1011. 
diluted,  427. 
(drops),  76. 
saturating  power,  211. 
tested  volum.,  415. 
glacial,  427. 
saturating  power,  211. 
tested  volum.,  415. 
aconitic,  530. 
artif.,  531. 
acrylic,  481. 
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Acid — 

a-scinic,  624. 
alpha-orsellic,  560. 
amido-acetic,  557,  621. 
amido-capronic,  621. 
amygdalic,  638. 
anacardic,  533,  536. 
anchusic,  559. 
aneraonic,  623. 
angelic,  508,  533,  539. 
anisic,  539. 
antimonic,  391. 
antiraonious,  391. 
arachic,  481. 
arsenic,  385. 
arsenious,  385. 

saturating  power,  211. 

See  Arsenic. 
aspertannic,  552. 
balanic,  481. 
behenic,  481. 
benzoic,  521,  .522,  539. 

anhydrous,  545. 

apparatus,  545. 

saturating  power,  211. 
beta-orsellic,  560. 
bezoaric,  551. 
bixic,  559. 
boheatannic,  552. 
boric,  196. 
brazilic,  559. 
buniolic,  548. 
butyric,  475,  476,  548. 
caffeotannic,  552. 
caincic,  533,  536. 
callutannic,  552. 
cam])horic,  501. 
capric,  539. 
caprinic,  481. 
capronic,  480. 
caprylic,  480. 
carbazotic,  549. 
carbolic,  547. 

preparations,  548. 

test,  547. 

water,  642,  647. 
carbonic,  193,  431. 

apparatus,  166. 

processes,  165. 

water,  193,  642. 
carmic,  561. 
caryophyllic,  506,  539,  545, 

626. 
carotic,  559. 
carthamic,  558. 
carthaxanthic,  558. 
catechuic,  552. 


Acid — 
catechuinic,  552. 
catechutannic,  551. 
cathartic,  534. 
cephiclic,  552. 
cerotiuic,  481. 
cetraric,  533,  536. 
chelidonic,  .537. 
chlorogenic,  552. 
chlorohydric,  197. 
clilorohydrocyanic,  209. 
cholalic,  557. 
choleinic,  556. 
cliolestric,  557. 
cholic,  .556. 
cliromic,  197. 

chrysophanic,  533, 534, 558. 
cinchotannic,  552. 
cinnamic,  498, 510, 522,539, 

547. 
cissotannic,  .553. 
citracantic,  531. 
citraconic,  531. 
citric,  526,  529. 

saturating  jiower,  211. 

tested  volum.,  415. 
coccalinic,  529. 
coccotannic,  552. 
cofFeic,  552. 
coffeotannic,  552. 
colophonic,  519. 
convolvulic,  634. 
convolvulinolic,  634. 
copaivic,  518,  520. 
cornic,  533,  537. 
cortejjinitannic,  553. 
coumaric,  625. 
crocic,  558. 
crotonic,  481. 
cumin ic,  498. 
curcumic,  559. 
damaluric,  481, 
dammaric,  519. 
dextro-tartaric,  528. 
digitaleic,  533,  537. 
digitaiic,  533,  .536. 
elaic,_  481,  488. 
ellagic,  551. 
equisetic,  530. 
erucic,  481. 
erj-thric,  560. 
eugenic,  545. 
euxanthic,  561. 
evernic,  560. 
formic,  470,  530. 

artif.,  .531. 
fu  marie,  529,  530,  531. 
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Acid — 

funu'ic,  r>2n. 
);alluiiniiiic,  551. 
gulitaiinie,  551. 
gill  lie,  551,  554. 
gallotaiiiiic,  55i*,  553. 
gaiiibogic,  520,  559. 
gi'ailie,  4M. 
gi'iitisic,  558. 
glyc'i'ric,  4S5. 
glvfKcliolic,  55G. 
giiaiai-k-.  518,  533,534. 
gynipiiorii",  5(>0. 
lia-inatoxylic,  559. 
liederie,  5.J3,  534. 
hippiiric,  55(J. 
li.v.iri.MJic,  dilute,  20(5. 
liy>lriil>i-(jinic,  dilute,  207. 

FDllieruiUs,  208. 

saturating  jiower,  211. 

Squilib's,  2»»7. 

felted  voluin.,  415. 
hydmcliloric,  U>7. 

(drops),  7U. 

saturating  power,  211. 

tfstt'd  voluin.,  415. 

diluted,  \9S. 

saturating  jtower,  211. 
lestfd  voluni.,  415. 
hytiroeyanic,  dilut.,  540. 

(drops  ,  7t). 

ditierent  strengths,  543. 

test  solution,  405. 

V(duni.,  test  of,  413. 
h yd rosu  1 1 )lio<yanic,  632. 
hydrosulnhuric,  208. 

"test  S(dution,  408. 
hydrotliionic,  2o8. 
liyochoialic,  556. 
hyocliolic,  55<i. 
hyperclilorie,  344. 
hypoclilorous,  245. 
hypogteic,  4S1. 
hypopiiosphorous,  188. 
igasuric,  52iK 
ilixantliic,  559. 
inosinic,  55(i. 
ipeeacuanliie,  552. 
ipoinic,  (i'M,  ()35. 
isotartaric,  528. 
itaconic,  531. 
jala]iic,  1(35. 
jalapinolic,  635. 
jajionic,  552. 
kinie,  537,  538. 
kinovatannic,  552. 
kinovic,  626. 
koinenic,  538. 
lactic,  530,  532. 

saturafiiitr  power,  211. 

testecl  voluni.,  415. 
lactucic,  (i27. 
]jevo  tiirtaric,  528. 
laurinic,  4.S1. 
laurcstcnric,  481. 
leditannic,  552. 
liclienstearic,  636. 
limbic,  Piril). 
lizaric,  559. 
lohelio,  618. 
luteolic,  559. 
inafuric,  531. 


Acid — 

nialeic,  531. 
malic,  526,  528. 
niargaric,  4S1. 
nieconie,  537,  538. 

test,  569. 
menisperniic,  529. 
uiesaconic,  531. 
nictagallic,  551. 
nictapcctic,  433. 
niftapliosplioric,  204. 
nu'tatartaric,  52S. 
ni.tliysalicie,  539,  543. 
incthysalicylie,  539,  544. 
niiniotannic,  551. 
moric,  552. 
nioriiigic,  481. 
nioritannic,  552. 
niucic,  436. 
muriatic,  197. 

(drops),  76. 

tested  volum.,  415. 

dilute,  19,s. 

tested  volum.,  415. 
myristie,  4M. 
inyronic,  550. 
nicotic,  529. 
nitric,  198. 

(drops),  76. 

saturating  power,  211. 

tested  volum.,  415. 

dilute,  199. 
saturating  power,  211. 
tested  volum.,  415. 

stains  removed,  2til. 
nitro-hydrochloric,  200. 

dilute,  201. 
nitro-iiuiriatic,  200. 

diluted,  201. 
nitro  salicylic,  637. 
nitro-salicylous,  637. 
nitroso  nitricum,  200. 
nitrous,  200. 
cenanthylic,  480. 
oleic,  4S1. 
olinic,  481. 
ophelic,  628. 
opianic,  5S0. 
orceic,  559. 
orsellic,  559. 
bxalic,  526. 

volum.  solution,  414. 
o.xylzaric,  559. 
o.\y])henic,  552,  561. 
o.\ypinitannic,  552. 
]>aimitic,  4S1. 
paraellagic,  551. 
parakomcnic,  538. 
paramalic,  529,  531. 
parapectic,  433. 
jiaratartiiric,  528. 
]iarictinic,  534. 
liarillic,  631. 
jx'ctic,  433. 
pectosic,  433. 
l)clari,'onic,  477,  480,  539. 
plienic,  547. 
j>liIoridzic,  534. 
|)tiosplio-molyl)dic,  567. 
l(lii>s|ili(iric,  ISS,  204. 

sMinralint;  j)Ower,  211. 

dilute,  206. 


Acid — 

glacial,  204. 

li<|Uor,  2i)i>. 
comp.,  2o<!. 

triltasic,  2((4. 
jiliospliontus,  188. 
]>livsetio,  481. 
j.icric,  540,  549. 

test  solution,  409. 
j)icrofoxic,  533,  534. 
})imaric,  520. 
j)inic,  519. 
})inic<irtannic,  552. 
]iinitannic,  552. 
l)iperic,  613. 
])ipizaie,  559. 
])olygalic,  533,536. 
propionic,  624. 
purreeic,  5(il. 
pyrocatecliuic,  552. 
])yrodeoric,  552. 
]  ly  r(  )ga  1 1  ic,  55 1 ,  .555. 
]iyroligiie()US,  427. 
jiyronialic,  529. 
j)yronieconic,  538. 
]>yropliosplioric,  205. 
})yrotartaric,  528. 
qucrcitric,  .552,  559. 
quercitri tannic,  552. 
(luercotannic,  551. 
racemic,  436. 
rliabarUaric,  534. 
rliamnotannic,  625. 
rliamnoxantliic,  558. 
rliodanic,  210. 
rliodotannic,  552. 
ricin-oleic,  481. 
rosolic,  54S. 
rottleric,  558. 
ruberythric,  .559. 
rubichloric,  552. 
ruhinic,  552. 
ruficinclioiiic,  .552. 
rufigallic,  .551. 
rufikinovic,  552. 
rufi moric,  552. 
rulisui|(luiric,  ()37. 
rufocateclmic,  552. 
rutic,  539. 
rutinic,  559. 
saccharic,  436. 
salicylic,  49S,  544. 

saturating  jxiwer,  211. 
salicylous,  539,  543. 
santalie,  558. 
santonic,  533,  535. 
scoparie,  5.59. 
sinapic,  481,  632. 
solanic,  529. 
spiric,  498,  .543. 
si)irouR,  .539,  543. 
stearic,  4S1. 
succinic,  519,  .520,  .530. 

artificial,  531. 
sulpho-carholic,  301. 
Ruli)lio-cholic,  55(). 
sulpho  hvdrocyanic,     210, 

632.  ■ 
sul]>ho-vinic,  461. 
sulphuric,  201. 

(drojis  ,  76. 

saturating  power,  211. 
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Acid,  sulpliuric — 
tested  vol.,  415. 
aromatic,  202. 
(drops),  76. 
tested  vol.,  415. 
dilute,  202. 

(dropS),  76. 
saturating  power,  211. 
tested  vol.,  415. 
suljiluirous,  20.'5. 

tested  vol.,  413. 
sulphydric,  208. 
sj'lvic,  .319. 
tannic,  551,  553. 
pills,  904. 
test  solution,  410. 
tanningic,  552. 
tanno-nielanic,  551. 
tannoxylic,  551. 
tartaric,  526,  527. 
artificial,  527. 
inactive,  528. 
saturating  power,  211. 
tested  vol.,  415. 
test  solution,  410. 
tartralic,  528. 
taurocholic,  556. 
thujic,  559. 
uric,  5.^6. 
uvic,  526. 

valerianic,  475,  480,  545. 
veratric,  537,  538. 
viridinic,  5.52. 
xantiiorhatnnic,  558. 
xantliotannic,  553,  561. 
Acidometer,  84. 
Acids,  administering  of,  191. 
astringent,  550. 
combined  with  alkaloids, 
537. 
anhydrous,  170,  191. 
animal,  555. 
antidote,  192. 
biliary,  557. 
bitter,  553. 
chroniogenic,  559. 
yielding  colors,  558. 
from   cryptogamic  plants, 

559. 
fatty,  480. 
fruit,  526. 

derivatives,  530. 
inorganic,  191. 
phaenogamic  plants,  558. 
representing  medicinal  ac- 
tivity of  plants,  532. 
mineral,  191. 
from  essential  oils,  539. 
yielding  essential  oils,  550. 
organic,  525. 
for  testing,  405. 
Aconitine,  569,  574. 

ointment,  933. 
Aconite  ointment,  921. 

plaster,  941. 
Acrolein,  481,  484. 
Adapter,  150. 
Adeps,  487. 

benzoinatus,  925. 
Adhesive  plaster,  940. 
Adjuvants,  959,  969. 
.^rugo,  305. 


^sculitin,  443,  633. 
Jisculin,  443,  624,  633. 
^ther,  460,  461,  465. 

fortior,  461,  465. 

lotus,  465. 

See  Ether. 
Agonidin,  627. 
Airing  of  bedding,  1043. 
Albumen,  446. 

pure  insoluble,  445. 

test,  447. 

test  solution,  407. 

vegetable  coagulated,  447. 
Alcohol,   405,   460,  461,  462, 
669. 
(drops),  76. 

absolute,  405,  460,  463. 

ainylic,  4(il,  475,  476. 

Attwood's  patent,  464. 

blast-lamp,  91. 

butylic,  475. 

deodorized,  463. 

dilute,  670. 
(drops),  76. 

druggists',  463. 

ethylic,  405,  460. 
derivatives,  461. 

expansion-table,  464. 

lamps,  90,  91. 

methylic,  428,  470. 
derivatives,  470. 

per  cent,  in  wine,  460. 

phenylic,  547. 

tolylic,  523. 
Alcoholic  fermentation,  458. 

liquids     in     emulsifying, 
1037. 
Alcoholometer,  462. 
Alcoolatures,  669. 
Aldehyde,  461. 
Ale,  460. 
Aleuron,  446. 
Alizarin,  559. 
Algaroth's  powder,  390. 
Alkalies,  210. 

in  emulsifying,  1036. 

organic,  563. 

coj)aiva  mixture,  992. 
Alkaline  solution,  Physick's, 

660. 
Alkaloids,  563. 

animal,  620. 

chemical  history,  565. 

Howard's,  602. 

nomenclature,  564. 

phenyl  series,  566. 

quaternary,  569. 
artific,  572. 

tests,  bHi),  616. 
Allanite,  325. 
Allyle,  513. 

oxide,  513. 

sulphide,  513. 

sul]ihocyanide,  513. 
Almonds,  blanched,  763,  767, 
770. 

confection,  869. 

lotion,  999. 

mixture,  991. 

syrup,  763. 
Alnuin  (eclect.),  857. 
AInuine  (eclect.),  857. 


Aloin,  631,  638. 
Alsop's  infusion  mug,  654. 
Alteratives,  996. 
Altlisea  liores,  434. 

ointment,  934. 

radix,  434. 

rosea,  434. 
Althaiin,  632. 
Alum,  327. 

ammonia,  328. 

ammonio-ferric,  350. 

chrome,  328. 

dried,  328. 

iron,  328. 
and  ammonia,  350. 

manganese,  328. 

potassa,  327. 
Alumen,  327. 

exsiccatum,  328. 
Alumina,  328. 
Aluminii  acetas,  328. 

et  amnion ii  sulphas,  328. 

et  potassii  sulijhas,  327. 

hvdras,  328. 

sulphas,  329. 
Aluminium,  326,  405. 

salts,  326. 

weights,  39. 
Amarylli<lace8e,  neutral  prin- 
cii)les,  631. 

essential  oils,  512. 
Amber,  522. 
Amidin,  4.30. 
Amidou  plasters,  946. 
Ammonia,  aqua,  263. 
(drops),  76. 

tested  volumet.,  414. 

fortior,  264. 

spiritus,  265. 
aromaticus,  266. 
Ammoniacura,  521. 
Ammoniates.     See  Bases. 
Ammonii       acetas       liquor, 
264. 

arsenias,  386. 

benzoas,  257. 

bicarbonas,  259. 

bromidum,  182. 
tested  volum.,  413. 

carbazotas,  262. 

carbon  as,  258. 
test  solution,  407. 
saturating    power,    212, 

213. 
tested  volum.,  414. 

chloridnm,  259. 
test  solution,  408. 
puritied,  260. 

citratis  liquor,  265. 

hydrosulphas,  262. 

hypo|)hosphis,  260. 

iodidum,  177. 

et  magnesii  sulphas,  260. 

murias,  259. 

nitras,  260. 

oxalas  test  solution,  409. 

phosphas,  261. 
test  solution,  409. 

picras,  262. 

proto-carbon  hydrate,  258. 

sesquicarbonas,  258. 

succinas,  531. 
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Aininonii — 

sulplia-o,  262. 

sulphitliiin,  2t>'2. 
lest  solution,  410. 

valcriiinas,  Jti.S. 
fli.xir.  7()S. 

I'icrlot's  solution,  708. 
.\nii>floi>sin  (eclect.),  857. 
.\niy^tlalin,  (532,  638. 
.\inyr,  .'>4S. 

nitrite,  47.">,  47l>. 
Aniylum,  4.i(t,  431. 

ioduluni,  431. 
soluhle,  ISO. 
syrup,  ISO. 
.\nalysis  volumetric,  411. 
Anohietine,  r)70,  5S4. 
.Viidersou's  Scots'  pills,  1055. 
.Xnenione  camphor,  516. 
•Vnemouin,  516,  623. 
.\iigelicin,  626. 
Aniielyle,  507. 
.\n  hydrides,  170. 
Aniline,  548,  574,  619. 

sulphate,  620. 
.\nimal  acids,  555. 

alkaloids,  ti20. 

charcoal,  425. 

oils,  487. 

products  used  in  medicine, 
444. 
Anime,  518. 
Anise  cam])hor,  516. 
Anisol,  516. 
Anodyne  mixture,  Parrish's, 

'  984. 
Anonacese  alkaloids,  569. 

essential  oils,  505. 
Antacid  mixtures,  990. 

j)owders,  821. 
Anthelmintic  mixtures,  996. 

species,  815. 

syrup,  996. 
Anthracine,  548. 
Antidote,  Bihron's,  182. 
Anti-intermittent      powders, 

820. 
.\ntiiiioniates.    See  Baieg. 
Antiinonic  oxide,  391. 
Antimony       ( Antimonium), 
389. 

ahlutum,  395. 

butter,  390. 

chloride,  .390. 

non-ahlutum,  395. 

oxide,  .{ill. 

oxysulphuret,  392. 

et  pritassii  tartras,  390. 

quinque-sulphuret,  393. 

retfulua,  389. 

et  sodii  sulj)huret,  396. 

sul|)hiduin,  .'<93. 
black,  393. 
j)iirificatum,  394. 

sulphuratuni,  3114. 

teroxide,  3!»1. 
Antozone,  172. 
Aperient,  Mettauer's,  659. 
Aj)lirodiesin,  624. 
A  pi  in,  626. 
Aj>iol,  626,  757. 
Apirine,  572,  616. 


.\lK)cynacea\  neutral  princi- 

'  pies,  628. 
Apocynin,  628. 
(eciect.),  856. 
Ai>oni(>rphine,  570,  582. 

hydrochlor.,  582. 
.\])(>quinaniine,  572. 
.Vporetin,  534. 
Apothecaries'  \veight,  40,  66, 

67. 
,\j>othenie,  661. 
.\pparatus,     carbonic    acid, 
166. 
for  silverng  pills,  886. 
.Vppendi.x,  1043. 
.\pi>ortionin£;  quantities,  959. 
.\]iprentice's  duties,  1(I41. 
Aqua  acidi  carbolici,  642, 647. 
carbonici,  193,  642. 
ammonite,  263,  642. 
(drops),  76. 
saturating    power,    212, 

213. 
tested  yolum.,  414. 
fortior,  2<)4,  642. 
saturating  power,  212, 

213. 
tested  volum.,  414. 
amygdala'  amarse,  647. 
anisi,  647,  648. 
aurantii  florum,  642,  648, 

652. 
calcis,  282,  642. 
camphorje,  647,  649. 
chlori,  175,  642. 

tested  volum.,  412. 
cinnamonii,  647,  648,  650, 

652. 
creasoti,  647,  650,  985. 
destillata,  650. 

(drops),  76. 
f<eniculi,  647,  648,  651. 
laurocerasi,  652. 
artificial,  653. 
menthie  piperita,  647,  648, 
651. 
viridis,  647,  648,  651. 
pliagedienica,  998. 
regia,  200. 
rosre,  642,  648,  651. 
sambuci,  652. 
tilipe,  653. 
.\quae,  646. 
destillata?,  652. 
medicata;,  646. 
test,  651. 
Aquifoliaceie,  alkaloids,  570. 

neutral  principles,  624. 
Arabin,  432. 

.\raceje,  essent.  oils,  512. 
.\rachin,  482. 
Arbutin,  627,  634. 
Archil,  559. 
Areometer,  83. 
Argand  burner,  94. 
Argentum  (Silver),  267. 
Argenti  cliloridum,  267. 
ammonio-nitras,  test  solu- 
tion, 407. 
cyan  id  u  in,  267,  540. 
iodidiim,  267. 
nitras  cryst.,  268. 


.\rgenti  nitras — 

test  solution,  409. 
volum.  solution,  413. 
dilutus,  268. 
fusus,  269. 
stains  removed,  270. 
oxidum,  270. 

8ulpha.s,  test  solution,  410. 
.\rgols,  crude,  221. 
.Vrgynescetin,  ti24. 
.\r;:yr:escin,  t!24. 
Aribine,  521,  573,  618. 
Aricine,  571,  603. 
Aristolochiacea',     neutral 
j)rineiples,  630. 
essential  oils,  511. 
Army  scales,  37. 
Arnica  liniment,  811. 
Arnicin,  6n4,  62(i. 
Aromatizing  lozenges  extem- 
poraneously, 876. 
Arrack,  459. 
Arrowroot,  431. 
curcuma,  431. 
paji,  1(147. 
with  milk,  1047. 
Arseniates.    See  liases. 
Arsenic  (.\rsenicum),  383. 
antidote,  385. 
iodide,  387. 

et  hydrarg.  iodide  liquor, 
386. 
test  for  presence,  406. 
tested  volum.,  412. 
white,  385. 
Arsenites.     See  Bases. 
Art  of  combining  medicines, 

9ti8,  i:)69. 
Arterial  and  nervous  stimu- 
Iant.s,  982. 
sedatives,  mixtures,  823. 
stimulants,  822. 
Artliiinatin,  629. 
Arum,  432. 
Asafa'tida,  521. 
enema,  1002. 
mixture,  983. 

Sh inn's,  !t83. 
powdering,  115. 
Asarin,  516,  630. 
Asarum  camphor,  516. 
.\sclepiadacea',    gum   resins, 
521. 
neutral  princi|)le3,  628. 
Asclejiidin  (eclect.),  857. 
Asclejiin,  628. 
Asclejnon,  628. 
Ascletin  (eclect.),  857. 
Asparagin,  632. 
Assamar,  437. 
Assay  cinchona,  587. 

opium,  796. 
Astringents,  mixtures,  978. 
powders,  821. 
powders  for  infants,  821. 

sedative,  821. 
rose-leaf  tablets,  883. 
Athamantin,  62(). 
Athero5j)erniine,  571. 
Atlee's    neuralgia    mixture, 

993. 
Atropine,  572,  609. 
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Atropine — 

sulphate,  610. 
coUyrium,  1000. 

test,  tJlti. 

valerianate,  610. 
Atresia,  611. 
Attroquiriiiie,  571. 
Attwood's     patent     alcohol, 

464. 
Aubergier's  syrup,  7.S4. 
Aurantiacese,  neutral  princi- 
ples, ii'2'6. 

essential  oils,  505. 
Aureoline,  173. 
Aurum  (Gold),  320. 
Auri  chloriduni,  321. 
test  solution,  408. 

cyanidura,  322. 

foliatum,  323. 

et  sodii  chloriduni,  321. 

iodidum,  322. 

liniatura,  323. 

oxidum,  323. 

pulvis,  323. 

praecipitatura,  323. 

pneparata,  323. 
Automatic  washing-box,  168. 
Avense  farina,  432. 
Avery's  weights,  40. 
Avoirdupois  weight,  66,  67. 
Azolitiuin,  560. 

B. 

Bakes'  glycerole  of  sumach, 

795. 
Balance,  hydrostatic,  78. 
Balneum  iodinii,  1003. 

marinum,  1003. 
Balsam,  Canada,  520. 
copaiva,  520,  523,  524. 

resin,  518,  520. 
fir,  520. 

of  honey,  1053. 
Peru,  522,  524. 
resin,  518. 
test,  524. 
white,  522. 
Tolu,  522. 
Turlington's,  1053. 
Balsamic    expectorant    mix- 
ture, 994. 
Balsaminete,  balsams,  522. 
Balsams,  521. 
Bandoline,  1018. 
Baptisin  (eclect.),  857. 
Baptisine,  570,  586. 
Barium,  271. 
carbonate,  271. 
chloride,  272. 
liquor,  272. 
test  solution,  408. 
iodide,  272. 

nitrate,  test  solution,  409. 
Barks,  collection,  106. 
Barley,  432. 
sugar,  437. 
water,  663. 
Barosmin  (eclect.),  857. 
Barr's  magnesia  table,  286. 
Bases,  170. 
Basham's  mixture,  349. 


Basilicon  cerate,  917,  923. 
Basis  of  prescription,  959. 

for  topical  applications,949. 
Bassorin,  432,  521. 
Bateman's  drops,  1052. 
Bath,  alum,  158. 

hot  air,  102. 

iodine,  1003. 

oil,  158. 

sand,  100. 

sea-water,  1003. 

steam,  102. 
modified,  148. 

water,  100,  147. 
high-pressure,  101. 

porcelain,  101. 

chloride  of  zinc,  158. 
Baths,  997. 
Baume's  hydrometer,  84. 

and  specific  gravity,  87. 
Bdellium,  521. 
Beads,  Lovi's,  82. 
Beakers,  404. 
Bears'  oil,  494. 
Bebeerine,  572,  612. 

sulphate,  61.3. 
Becker's  eye  balsam,  932. 
Becquerel's  gout  pills,  901. 
Bed,  arrangement  of,  1043. 

airing  of,  1043. 

pan-covered,  51. 
slipper,  50. 
Bedbug  poison,  309. 
Beef  essence,  1048. 

tea,  1048.  _ 

wine  and  iron,  708. 

iron  and  cinchona,  708. 
Beer,  460. 

ginger,  1055. 

Jews',  703. 

pipsissewa,  1055, 

tar,  703- 
Beeswax,  487. 
Belladonna    ointment,    921, 

928. 
Belladonnine,  572,  611. 
Bellows,  foot,  96. 
Benne,  434. 
Benzalcohol,  523. 
Benzene,  498,  548. 
Benzidam,  619. 
Benzidamin,  574.     . 
Benzine,  549. 
Benzoates.     See  Bases. 
Benzoated  alkaline  mixture, 
992. 

lard,  916. 
Benzoin,  521,  545. 

tincture     for     perftimery, 
1008. 
Benzole,  498,  548. 
Benzyle  hj^druret,  498. 

oxide,  498. 
Beranger's  pendulum  scales, 

38. 
Berberidacese  alkaloids,  569. 
Berberine,  569,  570,  576. 

muriate,  577. 
Berbine,  577. 
Berzelius'  lamp,  90. 
Bestucheflf's  nervine  tincture, 

344. 


Beta-orcine,  436. 
Betulace.L',    neutral    princi- 
ples, 630. 

essential  oils,  511. 
Bezoars,  551. 
Bibroa's  antidote,  182. 
Bicarbonates.     See  Bases. 
Bichloranilin,  556. 
Bichlorides.     See  Bases. 
Biett«'s    arsenical    solution, 

386. 
Bilasparagin,  557. 
Bile,  .557. 

acids,  557. 
Bilifuscin,  561. 
Bilin,  557. 
Birdlime,  517. 

Bird's  whooping  cough  mix- 
ture, 995. 
Bismuth  (bismuthum),  397. 

citrate,  397. 

and  ammonia,  398. 

oxide,  399. 

subcarbonate,  399. 
mixture,  979. 

subnitrate,  400. 

tannate,  402. 

valerianate,  402. 
Bittern,  182. 

Black  currant  paste,  876. 
Black  draught,  658.  • 

drop,  800. 

wash,  998. 
Blackberry  brandy,  789. 

syrup,  763,  767. 
aromatic,  789. 
Blancard's  pills,  899. 
Blank  labels,  1028,  1029. 
Blast-lamp,  91. 
Bleaching  powder,  284. 
Blende,  293. 
Blistering  cerate,  917. 

collodion,  422. 

tissues,  917,  918. 
Blister  for  back  of  ear,  918. 
Blisters,  917. 
Blood  serum,  445. 

test,  562. 
Blood's  flour  sifter,  119. 
Blue  mass,  895. 

extemporaneous,  895. 
powdered,  896. 

indigo,  561. 

ointment,  926. 

Prussian,  358. 

vitriol,  305. 
Board  for  lozenges,  873,  875. 

Franciscus',  873. 

Harrison's,  873. 

Slocum's,  873. 
Bcedeker's  albumen  test,  447. 
Boettger's  sugar  test,  441. 
Boiling,  146. 

bumping  avoided,  159. 
Bone,  454. 

black,  425. 
Bonjean's  ergotine,  848. 
Borraginacese,  essential  oils, 

510. 
Borax,  240. 

and  ointments,  240. 
Borneen,  507. 
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I?ornecn — 

liyilni!!',  '>\'}. 

r>i)riii'<>  caiii|ihor,  r>ir>. 

llotaiiii-  stv|>tic,  1014. 

IJotlk-.  ai-ui,  L'J,  ltd. 

oi'ineiit,  i;>i. 

lirokeii,  as  percolator,  140. 

citrate,  2'.n. 

coloreil.  20,  L'l. 

corks,  4!'. 

tln>tinir.  for  jiills.  lO.S'J. 

contimioiis  tillering,  143. 

lalirllinu,  21.'. 

moistening,  lO.'W. 

oil,  20. 

paste,  1027. 

}xiuring  from,  lO.'iS. 

receiving,  grailuated,  141. 

8nlt-n)outh,  '20. 

si]>l)on,  l!i4. 

sjK'cific  gravity,  80. 
extemporaneous,  81. 

spritz,  li)7. 

synip,  21. 

f<ir  test  solutions,  403. 

tincture,  20. 
Honu'ifs.  tin  can  for,  .50. 
lioiilton's  solution,  100.5. 
l^iwer's  glycerine,  4S4. 
Box,  lime  for  desiccation,  111. 
•  Boxes,  pa|)er,  50. 

]>ill,  .50. 

)>o\v<ler,  1024. 

lurnetl  w(:>od.  .50. 
r.raciu-ts,  slielf,  23. 
[{randy,  4(i2,  (j().5. 

lilackl>erry,  789. 
Braxilin,  .5,5!l. 
Breast  plaster,  945. 

Wilson'.s,  94.S. 
British  oil,  1054. 

pliarmaco|)teia,  fiO. 
Bronialliydrat,  475. 
Bromaniliu,  .5»iti. 
Bromides.     See  Buses. 
Bromine,  l.Sl. 

chloride,  ix:^. 
Broiiiofurm,  470,  475. 
Broniuin,  1.*<I. 
Broth,  chicken,  1048. 

Licl)ig"s,  451. 
Brown  mixture,  !i!>3. 

stout,  40(». 
B.nicine,  571,  607. 

test,  (ilti. 
r?ryonin,  (i2(?. 
Bryonitin,  (i2f). 
Brvrctin,  ()2ti. 
Biichn,  4.">2. 
Bullock's  c.'irboy  siphon,  57. 

on  freezing-point  of  glyce- 
rine mixtures,  25. 
Bumping  avoided  in  boiling, 

1.5;  I. 
Bnnsoii's  hnrner.  97. 

filter  |iunip,  1,S2. 
Burdock,  »;i2. 
Burette,  Mohr's,  404. 

staiuls,  4<i4. 
Burgundy  pitcli,  522. 
])last'er,  U'M. 

wine,  4i)0. 


Burner,  .\rgand,  !I4. 

Bunsen's,  !t7. 

Fletcher's,  9t). 

Grirtin's,  98. 

horizontal,  97. 

Mcdlensey's,  98. 
Burton  ale,  4t>0. 
Butler's     liuid    extract    hy- 
drangea, 751. 
Butter,  448,  4.s7. 

of  antimony,  390. 

cacao,  4.S(>,  489. 

milk,  4.50. 

of  zinc,  2i>G. 
Butvl,  .548. 
Butyrum,  448.  487. 
Buxiue,  572,  612. 

c. 

Cacao  butter,  486,  489. 
Cachet  de  i)ain,  817. 
Cadmiun),  .".o2. 
iodide,  3o2. 
ointment,  302. 
sulphate,  302. 
tests,  302. 
Cafetiere  de  Doubelloy,  135. 
Caft'eidine,  585. 
(  atteine,  570,  571,  584. 
arseniate,  585. 
citrate,  585. 
test,  584. 
Calamina,  293,  296. 

])reiiarata,  2ii(). 
Calcination,  lo3. 
Calcium,  272. 
henzoate,  273. 
bicarl)onate,  273. 
bromide,  273. 
butyrate,  274. 
carbonate  precip.,  275. 
chloride,  276. 

test  solution,  408. 
chlorinated,  284. 

tested  volum.,  412. 
]iypo)>li()S|>hite,  277. 

syrups,  278. 
iodide,  178. 
lactophospliate,  280. 

syrup,  2S0. 
j)hosphate  precip.,  281. 

.syrups,  2.S0,  2hl. 
sae'charate,  283. 
sulphate,  test  solution,  410. 
sulphidum,  2.S5. 
snli)hite,  282. 
sulpho-carbolas,  251. 
Calisaya  extract,  Ellis's,  847. 
Calhixaiithiii,  552. 
Calomel,  31(i. 
Knt'lish.  :no. 
hydr(.sul>lime<l,  310. 
and  jalap  jiowder,  823. 
Calves'  feet,  453. 
extract,  453. 
jellv,  1048. 
Calx,  2,S4. 
chlorata,  284. 

tc>it  solution,  412. 
sulphurata,  2.'^5. 
ISee  Calcium. 


Camel liacea?,   essential    oils, 

5o5. 
Campbell's  injection,  1001. 
Canii)henc,  501. 

hydrate,  496. 

oxide,  496. 
Camjihor,  .501. 

anemone,  516. 

anise,  51(>. 

artilicial,  496. 

alarum,  516. 

Borneo,  501,  515. 

bromide,  184. 

clove,  516. 

inactive,  515. 

inula,  516. 

iris,  516.. 

junij)er,  516. 

lemon,  .501,  516. 

liniment,  ^07,  809. 

mace,  520. 

matricaria,  515. 

mint,  51ii. 

mixture,  llniie's,  979. 
I'arrish's,  !i79. 

moriarda,  516. 

monobromated,  184, 

and  opium  pilLs,  906. 

parsley,  51  (i. 

powdering,  115. 

sassafras,  516. 

spirit,  (104,  <i66. 

sublimed,  11.5,  163. 

tobacco,  51<(. 

water,  (i4.s,  649. 
Cam])horate(J     acetic     acid, 

1011. 
Cami)hors,  515. 
Can  extract,  26. 

berl),  HI. 

jajianned,  19. 

oil,  21. 

patent  safety,  27. 
Canada  balsam,  520. 
Candies,  .st)8. 

and  drops,  884. 
Candy, cough, 884. 

rock,  437. 
Cane  sugar,  4.35. 
Canellacea;,     essential     oils, 

506. 
Canna,  4.'il. 

Cannabinace.T,  resins,  519. 
Cantharides  cerate,  917,  922. 
Cantharidin,  515,  632,  917. 
Caouti'hene,  501. 
Caoutchouc,  51(). 

vulcanized,  517. 
Caoutchoucoi<ls,  516. 
Caj),  metallic  foil,  1026. 
Cai>ping  of  corks,  l(i26. 
l>rescri|itions,  1026. 
Capri foliaccic,  neutral   prin- 
ciples, 627. 

essentuil  oils,  507. 
Caprovl,  54.S. 
Cap.saicin,  636. 
Capsiein,  .572,  612,  628. 
Capsicum  syrup,  787. 
Capsule,  47. 
Cpramel,  437. 
Carat,  320. 
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Carho  animalis,  425. 
purilieatuin,  425. 

ligiii,  42"). 
Carbohydrates,  416. 
Carbolate  of  iodine,  1005. 
Carbon  bisulpiiide,  I'JO. 
Carbonates.     See  Bases. 
Carbonatin?  ])roeess,  105. 
Carbonization,  11)4. 
Carboy  exhaust,  57. 

siphon,  Bullock's,  57. 
Cardamoms,  powdering,  115. 
Cardol,  024. 
Care  in  compounding,  1021. 

of  nurse,  l()4ij. 
Carmine,  indigo,  560. 
Carminative,  Dalby's,  1052. 

Dewees',  987,  1052. 
Caro,  448. 
Carotje  radix,  444. 
Carotin,  559. 
Carrageen,  432. 

paste,  872. 
Carrageenin,  432. 
Carrara      water,      artificial, 

273. 
Carrot,  wild,  444. 
Carthagine,  604. 
Cartharain,  558. 
Cartier's  hydrometer,  84. 
Carvacrol,  498. 
Carvol,  498. 
Caryophyllaceie,     neutral 

principles,  623. 
Caryophyllin,  516,  625. 
Cascarillin,  630. 
Cases,  24. 

for  catheters  and  bougies, 
50. 
hypodermic  pellets,  888. 
pamphlets,  51. 
prescription  scales,  36. 
Casein,  446. 

vegetable,  446. 
Cassia,  522. 

fistula,  444. 
Cassiin,  625. 
Castile  soap,  486. 
Castillon's  powder,  1049. 
Castine,  571,  608. 
Castor-oil,  487,  491. 
jelly,  997. 
mixture,  986. 
Castorin,  632. 
Cataplasnia  aromatica,  950. 

ad  decubitum,  336. 

lini,  949. 

sinapis,  950. 
Cataplasmata,  949. 
Catechin,  .552. 
Catechu,  .551. 

lozenges,  8S3. 

tannin,  552. 
Cathartics,  mixtures,  986. 

pills,  898. 
Cathartin,  625. 
Caulophyllin  (eclect.),  857. 
Caustic  alcohol,  244. 

carbolic  acid,  548. 

corrosive  sublimate,  424. 

lunar,  26!^. 

vegetable,  223. 


Causticum       depillatorium, 

9118. 
Cautions    about    dispensing, 

1018. 
Ceanothine  (eclect.),  858. 
Cellar,  52. 
Cellulin,  416. 

di-nitro,  416. 

mono-nitro,  416. 

tri-nitro,  416. 
Cellulose,  417. 
Cement  for  acid  bottles,  191. 
glass  labels,  22. 
pestles,  43. 
Centigrade  thermometer,  99. 
Cera  alba,  487. 

chinensis,  487. 

flava,  487. 

japonica,  487. 

myricse,  487. 
Cerasein  (eclect.),  858. 
Cerasin,  432. 
Cerates,  913,  1039. 

blistering,  917. 

preparation  and  uses,  915. 

rancidity  of,  913. 

syllabus  of,  915. 
Ceratophyllin,  631. 
Ceratuml  Cerate),  916,  922. 

adipis,  916. 

basil  icon,  923. 

calaminse,  924. 

camphone,  922. 

cantharidis,  917. 

cetacei,  923. 

extract!    cantharidis,   917, 
923. 

Goulard's,  921,  922,923. 

plumbi    subacetatis,    921, 
922   923. 
comp.,  931. 

resinse,  923. 
comp.,  92.3. 

sabinie,  924. 

saponis,  916,  924. 

simplex,  916,  922. 

spermaceti,  923. 

zinci  carbon.,  924. 
Cerite,  325. 
Cerium,  325. 

bromide,  326. 

nitrate,  326. 

oxalate,  325. 
Ceryle  oxide,  482. 
Cetaceum,  487. 

cerate,  923. 

mixture,  994. 
Cetin,  482. 
Cetraria,  432. 
Cetyle  oxide,  482. 
Ch?erophvlline,  573,  618. 
Chalk,  274. 

julep,  978. 

lozenges,  877,  878. 

mixture,  978. 
Richard's,  1054. 
and  blue  mass,  979. 

ointment,  9.33. 

powders,  821. 
Chameleon  mineral,  381. 
Champagne,  460. 
Change  of  linen,  1044. 


Change — 

of  posture,  1043. 
room,  1044. 
Chapman's  dinner  pills,  902. 

pills  in  intermittents,  !(()7. 
Chapped   hands,  wash,   811, 

999. 
Charcoal,  animal,  425. 
purified,  425. 

and    blue    mass    mixture, 
986 

dentifrice,  1013. 

tooth-pa-ste,  1013. 

willow,  425. 

wood,  425. 
Charges  of  the  apothecary, 

1021. 
Charring,  164. 
Charta  cantharidis,  919. 

sinapis,  !tl9. 
Cheese,  450. 

cream,  450. 
Chelerythrine,  .570,  583. 
Chelidine,  570,  583. 
Chelonin  (eclect.  i,  859. 
Chemical  food,  352. 

and  j)harmaceutical  incom- 
patibles,  973. 
Chemicals,  how  to  keep,  19. 
Chemistry,  inorganic,  170. 

organic,  416. 
Chenopodiaces,      alkaloids, 
573. 

essential  oils,  510. 
Cherry-laurel  water,  652. 
Chicken  broth,  1048. 

jellv,  1049. 
Chilblains,  lotion  for,  999. 
Chimaphilin  (eclect.),  859. 
Chimney  lamp,  91. 
Chinese  green,  558. 
Chinoidiue,  602,  847. 

acetate,  solution  of,  980. 

pills,  905. 
Chinoline,  574. 
Chiratogenin,  628. 
Chiretin,  628. 
Cholagogue,  982. 
Cholera,    Asiatic,    tincture, 

696. 
Cholesterin,  557. 
Chloral  hydrate,  470,  473. 
Chloranilin,  566. 
Chlorates.     See  Basfs. 
Chlorides.    See  Bases. 
Chlorine,  174. 

disinfectant    preparations, 
174. 

solution,  175. 

water,  175. 
Chlorr)form,  470. 
(drops),  76. 

commercial,  471. 

gelatinized,  812. 

liniment,  807,  809. 

mixture,  984. 

without  camphor,  983. 

paregoric,  710. 

purificat.,  470. 

venale,  471. 
Chlorophyll,  .561. 
Chiorrubin,  552. 
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optical  beiiavior,  602. 
hark,  assav,  oS". 


Chlorum,  174. 
Cholai;<»true  tonic,  982. 
Cholesterin,  4")2. 
C'hoiulriii,  452. 
Choiitlrogeii,  4")2. 
(MmiMlriis,  4.'i2. 
("lirvsarobiii,  ">.'i3. 
(Miryseiie,  ">02,  ">48. 
(lirvsoplianic  acid,  ointment 

of,  !"2r). 
("liiilariose,  4.'!4. 
("Iiurcliill,     livpophosphites, 

iss,  '27ii. 
Cicutiiie,  ri7;i,  G17. 
CiiitT,  4(i(>. 

mixture,  Parrish's,  fifiO. 
Ciniicifii!,'iii  lecleet.),  95'.K 
Cinclioliiie,  •")71. 
Cinchona  alkaloids,  571, 587. 
chemical    and    physical 

proi>erties,  t>02. 
Howard's,  ()(I2. 
jntic! 
rk,  at 
Cinchonine,  571,  509, 

acftatf .  (iCtO. 

hydriodate,  600. 

muriate,  600. 

sulphate,  599. 

tannate,  600. 

test,  599. 
Cinchonicine,  572,  601. 
Cinchonidine,  571,  600. 

sulphat«,  mil. 
Cincinnati  wine,  460. 
Cinnabar,  artificial,  318. 
Cinnanieine,  522. 
Cinnamen,  522. 
Cinnamvle,  498. 

hvdruret,  498,  510. 

o.\ide,  498. 
Circulatory       displacement, 

123. 
Cissampeline,  569,  576. 
Cistinacea^,  resins,  518. 
Citrates.     See  Bases. 
Citrate  corks,  49. 
Citrine  ointment,  927. 
Citromels,  793. 
Clamp  for  mortar,  33. 
Claret,  460. 
Clarification,  126. 
Clasp,  Wieijand's,  1.56. 
Clauder's  elixir,  660. 
Clay  furnace,  ^9. 
Cleanliness  in  sick  chamber, 
1043. 

of  person,  1044. 
Clematitin,  630. 
(Clemen's  almond  lotion,  999. 
Closet  for  poisons,  33. 
Cloves,  cam])hor,  516. 
( 'nicin,  ()26. 
Coal  naphtha,  548. 

oil  najihtha,  549. 

tar  products,  548. 
Cobaltum,  .383. 

oxide,  383. 
Coccogenin,  629. 
Cocoa.     See  Cacao. 
<'ocoaine,  571,  587. 
Codamine,  570. 


Coddinpton's  i'nlide  of  iron 

pills,  ,S99. 
Codeine,  570,  581. 
Cod-liver  oil,  487,  492. 
how  to  keen,  25. 
and    hiniodide    of  mer- 
cury, U'M). 
jelly,  9!»7. 
mixture,  995. 
ointment,  933. 
Coins,  U.S.,  70. 
fineness,  32(». 
CoU'liifcinc,  <ilt!. 
Colciucine,  572,  616. 

sulpliate,  572. 
Cold  cream,  916,  924. 
Turiil)uirs,  930. 
Collagen,  4512. 
Collection  of  plants,  105. 
CoUinsonin  (eclect.),  859. 
Collodion,  422,  643. 
acoiiital,  422. 
atrojiinal,  422. 
beliadoiinal,  422. 
blistering,  422. 
cantharidal,  422. 
caustic  hvdrarg.,  424. 
flexile,  422. 
iodinal,  422. 
modified,  Kand's,  422. 
stypticum,  423. 
tinct.  pra'parat.,  424. 
uses,  424. 
Colloids,  418. 
■  CoJIyria,  997,  1000. 
CoUyrium  acidi  borici,  1000. 
atropinie  sulphatis,  1000. 
sodii  boratis,  1000. 
Colocynthein,  626. 
Colocythin,  626,  633. 
Colocynthitin,  626. 
Cologne  water,  best,  1008. 

common,  1008. 
Colognes,  1007,  1008. 
Colophene,  501. 
Coloring  matter,  animal,  561. 
biliary,  562. 
vegetable,  560. 
Color  of  coated  i)ills,  1034. 

for  tootli-powder,  1013,1014. 
Colors    show    freezing    i)re- 

vented,  25. 
Colnmbin,  623. 
Combination    of    medicines, 

96S. 
Combustion,  171. 
Comfrey,  432. 
Comminution,   processes   of, 

105. 
Composit.-e,  alkaloids,  571. 
essential  oils,  507. 
netitral  ]triiiciiiles,  626. 
Com])ositioii  |iowdcr,  1053. 
Com])ounding   j)rescrii)tions, 
1018. 
care  in,  1021. 
Comjiressed  pills,  887. 
Concavity   in    minim   meas- 
ures corrected,  75. 
Concentrated  remedies,  856. 
Condenser,  Liebig's,  152,  153. 
Squibb's,  154. 


Condenser — 

stand,  Squibb's,  153. 
Condensing  worm,  15!t. 
Conditions  favoring  chemical 
incomi>atibility,     974, 
975. 
Confections,  868. 

almonds,  869. 

aromatic,  869. 

opium,  f<6ii. 

orange-]>eel,  869. 

black  ]>epper,  870. 

piles,  870. 

roses,  8()8,  869. 

senna,  Stii),  H70. 
Conhydrine,  571,  617. 
Coniferie,  neutral  principles, 
631. 

essential  oils,  503. 

oleoresins,  520. 

resins,  51!*,  520. 
Conine,  573,  617. 
Conserves,  868. 
Convaiiamaretin,  631. 
(.\)nval]ainarin,  <i31. 
Convallaretin,  t)31. 
Convallarin,  (i31. 
Convolvulaceie,       alkaloids, 
572. 

essential  oils,  510. 

gum  resins,  521. 

neutral  princii)les,  628. 

resins,  51,S. 
Convolvuline,  518,  521,  572, 

60S,  62S,  634. 
Convolvulinol,  634. 
Coolers,  soda  water,  195. 
Cooper's  gelatine,  452. 
Copaiba,  520,  523. 

alkaline  mixture,  992. 

resin,  518,  520,  524. 
Copal,  518,  524. 
Copper,  303,405. 

salts.     See  Cuprum, 
Copperas,  370. 
Coraial,  ('ura(;ao,  707. 
red,  708. 

Godfrey's,  1052. 

propylaniin,  712. 

Warner's,  695. 
Cordials,  706. 
Corks,  1025. 
Cork  borer,  152. 

bottle,  49. 

capping,  1026. 

citrate,  4!t. 

homoeopathic,  49. 

j)resser,  1026. 
Loch  man's,  1027. 

rubljer,  W. 

ta|)ering,  49. 

velvety,  49. 
Cornine,  537. 

(eclect.  I,  8.59,  860. 
Corn-meal  gruel,  1049. 

plasters,  annular,  94('). 
Correcting  errors  in  prescrip- 
tions, 1031. 
Correctives  in  prescriptions, 

959. 
Corregents,  970. 
Corrosive  sublimate,  309. 
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Corrosive  sublimate — 

collodion,  424. 

pills,  9(17. 
Corydalia  (eclect.),  860. 
Corydaline,  570,  583. 
Coryza  mixture,  993. 
Cotton,  absorbent,  419. 

carbolized,  419. 

gun,  420. 

iodoformized,  419. 

prej)ared,   ethereal    solut., 
422. 

salicylated,  419. 
Cough  candy,  884. 

lozenges,  Jackson's,  881. 
Parrish'.s,  881. 
Spitta's,  873. 
AVistar's,  873. 

mixtures,  993. 
Coumarin,  625. 
Counter-irritant,  Granville's, 

999. 
Counters,  27. 

dispensing,  29,  30. 

prescription,  32. 

soda-water,  27. 

working,  34. 
Court  plaster,  938. 
Cowrie,  519. 
Coxe's  sparkling  gelatin,  453. 

hive  syrup,  7(i4,  767. 
Crassulacete,    essential    oils, 

506. 
Cratinine,  620. 
Cream,  450. 

cheese,  4.50. 

syrup,  791,  792. 

of  tartar,  220. 
draught,  986. 
Creasote,  429,  545. 

drops,  76. 

lotion,  998. 

mixture,  985. 

test,  547. 

water,  985. 
Creatine,  620,  632. 
Creatinine,  620. 
Creta,  274. 

prieparata,  274. 

pnecipitatus,  275. 
Creuse's  syrup  of  iodide  of 

manganese,  378. 
Crotonine,'572,  612. 
Croton  oil,  487,  492. 
Crotonol,  630. 
Crucible,  Hessian,  164. 

jacket,  92. 

platinum,  164. 

porcelain,  164. 

support,  92,  223. 
Cruciferte,  neutral  principles, 

632. 
Cryptopine,  570. 
Crystallin,  446,  574,  619. 
Crystallization,  166. 
Crystalloids,  418. 
Cubeb  lozenges,  878. 

mixture,  993. 
Cubebin,  630. 
Cucurbitacefe,  alkaloids,  571. 

neutral  principles,  626. 
Cudbear,  559. 


Cultivation  of  plants,  108. 
Cuniidin,  548. 
Cuminol,  507. 
Cumol,  548. 
Cumyle,  498. 

hydruret,  498. 

oxide,  498. 
Cup,  porcelain,  47. 
Cup  weight,  40,  70. 
Cuprum  (copper),  303,  405. 

acetate,  304. 

aluminatum,  306. 

ammoniatum,  306. 

ammonio  sulphate,  306. 
test  solution,  407. 

carbonate,  304. 

chloride,  304. 

nitrate,  304. 

nitroprusside,  499. 

oxide,  305. 

amraoniacal  solut.,  417. 

reactions,  303. 

subacetate,  305. 

subcarbonate,  304. 

sulphate,  305. 
test  solution,  410. 

tartrate  and  potassium,  test 
solution,  410. 
Cupuliferie,   neutral    princi- 
ples, 630. 
Curasao  cordial,  707,  708. 
Curarine,  571,  608. 
Curcuma,  631. 

arrowroot,  431. 
Curcumin,  559,  631. 
Curds,  450. 
Currant  wine,  460. 
Curve  for  gas-tube,  94. 
Cusconidine,  571. 
Cusconine,  571. 
Cusparin,  624. 
Cutting,  114. 
Cuttlefish  powder,  1013. 
Cyananiline,  566. 
Cyanides.     See  Bases. 
Cyanin,  561. 
Cyclamin,  629. 
Cyclamiretin,  629. 
Cydonium,  434. 
Cylinder,  graduated,  403. 
Cymol,  507,  548. 
Cynapine,  571,  586. 
Cyprian  turpentine,  520. 
Cypripedin  (eclect.),  861. 

D. 

Dalby's  Carminative,  1052. 
Dammar,  Australian,  519. 

East  India,  519. 
Dammarane,  519. 
Dammarine,  519. 
Daphnetin,  629. 
Daphnin,  629. 

Dating  of  prescriptions,  966. 
Datiscetin,  630. 
Datiscin,  630. 
Daturine,  572. 
Death-bed,  1046. 
Decay,  639. 

Decease,  order   at   time   of, 
1046. 


Decimal  system,  C^Q. 

weights,  {\Q,  70. 
Decocta,  660. 
Decoction  process,  660. 
Decoctum  (Decoction) — 

aloes  comp.,  substitute,  659. 

barley,  663. 

cetrarise,  663. 

chimaphilte,  663. 

hordei,  663. 

Iceland  moss,  663. 

pipsissewa,  663. 

sarsai)arilla  comp.,  663. 

senegie,  662. 

uvie  ursi,  662. 
Decoloration,  167. 
Decomposition     of     organic 

bodies,  639. 
Dehydration,  163. 
Delff's  digitalin,  629. 
Delphine,  569,  575. 

test,  616. 
Demulcent  mixtures,  991. 
Dentifrices,  1013. 
Deodorization,  167. 
Depillatory  powders,  997. 
Deshler's  salve,  917. 
Desiccation,  111. 
Dessertspoonful,  75. 
Deuteropine,  570. 
Dewees'  breast  plaster,  942. 

carminative,  987,  1052. 

colchicum  mixture,  993. 

tincture  of  guaiacum,  694. 
Dextrin,  417,  430. 
Diabetic  sugar,  438. 
Diachylon  plaster,  940. 
Dialysis,  169,  418. 
Diaphoretic  lozenges,  883. 
Diastase,  458. 
Dicinchonidine,  571. 
Didymium,  325. 
Dietetic  directions,  1047. 
Diethylaniline,  566. 
Digestion,  655. 
Digitalacrin,  636. 
Digitalalarin,  629. 
Digitaletin,  629,  636. 
Digitalin,  628,  636. 
Digitaliretin,  629, 
Digitasolin,  628. 
Dihomocinchonine,  571. 
Diluent,  959. 
Diluents  for  mixtures,  977. 

for  powders,  817. 
Dinitro-cellulin,  416. 
Dinneford's  fluid   magnesia, 

288. 
Dioscorein  (eclect.),  861. 
Dippel's  animal  oil,  514. 
Dipteracete,  essential  oils,  502. 
Diquinidine,  571. 
Discipline  of  the  store,  1040. 
Disinfectants,  1006. 
Disinfecting     fluid,     Labar- 
raque's,  236. 
Ledoyen's,  3.33. 

preparation,  chlorine,  174. 
Dispensatory,  U.  S.,  60. 
Dispensing,  1021. 

counter,  29,  30. 

difficulties,  20,  21. 
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Dispensing — 

li<|iiiils,  1 025. 

nu'<liciiifs,  1021. 

office,  101 !». 

jiills,  io;n. 

|)(i\v(iiTs,  1024. 
small,  102;{. 

presc'ri|itioiis,  1018. 

solids,  1022. 

store,  arraiiitenient,  17. 
DisjilaeenK'nt,  135. 

aiiparuttis,  47. 

oireuiatory,  12.3. 

continuous,  143. 

by  etiier,  145. 

history,  i;!.">. 

by  steam,  145. 

by  volatile  liquids,  145. 
Displaeer,     broken      bottle, 
146. 

ether,  145. 

funnel,  140. 

llanee's,  i;i4. 

lamp-chimney,  137. 

porcelain,  13.S. 

queensware,  IS.S. 

yquibb's,  13!t. 

steam,  Smitii's,  145. 

svrinire,  140. 

tin,  137. 

for  volatile  liquids,  145. 
Disteariu,  482. 
Distillation,  149. 

destructive,  1(J2,  640. 

double,  IGl. 

dry,  102. 

of  Howers,  Ifil. 

fraetiotu\l,  KJl. 

of  herbs,  161. 

of  oils,  161. 

triple,  nil. 

of  volatile  liquids,  161. 

of  waters,  ti4M,  651. 
Diuretics,  mixtures,  i'l'l. 
Division  of  paper,  1022. 

pills,  sii.S. 

))o\vilers,  816. 
Dobell's  solution,  1004. 
Dolomite,  2111. 
Donovan's  solution,  386. 
Doses  of  medicines  by  drops, 

9(50. 
Dover's  powder,  816,  819. 

li<|uid  substitute,  989. 
Draciim,  t)7. 
Drachma,  956. 
Drauu'ht,  black,  658. 

cream  tartar,  986. 

etterveseing,  989. 

saline,  9SM. 
Drawer  labels,  18. 
Drawer-j)ulls,  18. 
Drawers,  ix. 
Drcisiiifi,  carbolic  acid,  548. 

phi.slic  surgical,  54M. 
Drop,  75. 

machine,  1031. 
Dropi.intr-bottle,  1031. 
Drops,  SH4. 

ginu'cr,  SS4. 

golden,  batnotte's,  344. 

hot,  1053. 


Drops — 

pectoral,  Bateman's,  1052. 

size  of,  75. 

tjible     (Durand,     Parrish, 
Procter,  .Jr.),  76. 
Drug'jist-s'     wra]>ping  paper, 

1022. 
Drug-mill,  F^nterprise,  117. 

Dance's,  116. 
Druijs,  <lrying.  111. 

garblinif.  inn. 

oily,  powdering.  111. 

powdering,  111. 
Drving-clo.ct,  'i'k 
Drying  of  pills,  103.3. 
Duhamel,  syruj)    uva?    ursi, 

778. 
Dulcamarine,  572,  609. 
Dulcite,  436. 
Diilcose,  436. 
Dumb-waiter    for    ointments 

and  syrups,  34. 
Durand,  (iroi)-table,  76. 

syr.  cale.  jihos.,  2S1. 
Dusting  of  jjowders,  112. 

bottle  fori)ills,  1032. 
Duties  of  apprentices,  1041. 
Dyad  metals,  271. 
Dying-bed,  1046. 
Dyspeptics'  bitter  tonic,  981. 

E. 

Eau  de  Cologne,  1007. 
Ebullition,  146. 
Ecboline,  573. 
Ecgonine,  587. 
?3ciectic  remedies,  851. 
Ecrinol,  631. 
Edinburgh  ale,  460. 
Eflervescing  draught,  989. 

fever  powders,  989. 
Egg,  44X,  449. 
Eggnog,  1047. 
Eheonieter,  84. 
Ehcoj.ten,  496,  503. 
Elaterin,  t)26. 
Eidcr-bcrry  wine,  460. 

-(lower  water,  652. 
Elecampane,  432. 
Electuary,  869. 

hamorrhoid,  870. 

lenitive,  869,  870. 

pile,  870. 

See  ( 'onfertion. 
Elements  non  metallic,  170. 
Elemi,  502,  520. 

ointment,  931. 
Elixir  amnion,  valer.,  708. 
with  quinine,  708. 

aurantii,  7o6. 

beef,  wine,  and  iron,  708. 
and  cinchona,  708. 

bismuth,  709. 

chloroform,  710. 

cinchona,  709. 
ferrat.,  709. 

Clauderi,  660. 

cordial  ferrated,  71 1. 

corydalis  com]).,  710. 

De"(;arus,  710. 

ferri  j>yrophos.,  711. 


Eli.xir — 

ferri  quinina;  et  strychni- 
na',  711. 

gentiana-,  710. 

cum  ferri  chlor.,  711. 

gly(  yrrhi/a-  aromat.,  710. 

iruarana-,  711. 

hops,  711. 

mai,'nesii  acetatis,  286. 

orange,  706. 

]U'psirii,  711. 

ct  bismutiii,  711. 

phosphorus,  712. 

potassii  bromidi,  712. 

projirietatis,  676. 

red,  707. 

sim]de,  706,  707. 

sumbul  coinp.,  712. 

tara.xacum  comj).,  713. 
of  vitriol,  202. 
Elixirs,  706. 
Ellis'  extract  of  calisayp,  847. 

magnesia,  2^7. 
Eliitriation,  121. 
Emetine,  571,  604. 

coloree,  604. 

test,  604,  616. 
Enietinum  impurum,  604. 
EmmenaKogues,  jiills,  907. 
Emi)lastra,  !t.35. 

unothcinal,  941. 
Emplasirum  aconiti,  941. 

adhasivum,  940. 

ammoniaci,  936. 
c.  hyilrargyro,  936. 

antiinonii,  942. 

arnica',  937. 

asaf(etida-,  937. 

belladoniue,  937. 

ca|)sici,  938. 

diachylon,  482,  940. 

episjia.sticum,  917. 

ferri,  938. 

gal  ban  i,  938. 

hvdrartrvri,  938. 

ichthvocoihe,  453,  938. 

Logani,  942. 

0)>ii,  939. 

picis  burgund.,  939. 
Canadensis,  !t39. 
c.  cantharide,  939. 

j)lumbi,  482,  486,  940, 

resina-,  940. 

saponis,  940. 

universalis,  942. 
Emulsin,  446,  6.32. 
Emulsion  of  almonds,  991. 

castor-oil,  '.>SCk 

cubebs  (fluid  extract),  991. 

oils,  volatile,  lo.'{7. 

])um))kin  seeds,  996. 
Emulsions,  978,  1036. 

preparation,  1036. 
Emydin,  447. 
Enema,  aloes,  1001. 

a.safd'tida',  1002. 

opii,  1002. 

terebinthiuiP,  1002. 
Enemata,  997,  1001. 
Enterprise  drug-mills,  117. 
Enveloj)e  pajH-r,  49. 

powder,  1024. 


INDEX. 


1067 


Epsom  salts,  201. 
Erdiuaiiii   and   Uslar's  alka- 
loid test,  569. 
Ergotine,  573. 

Boiijean,  848. 

Wiggers,  848. 
Ericacea?,  neutral  principles, 
027. 

essential  oils,  508. 
Ericolin,  ti27. 

Errors  in  prescriptions,  956. 
P>ytiiolein,  "xiu. 
Erythrin,  'jiH). 
Erytliroceiitaurin,  628. 
ErythroJltimiri,  "^60. 
Erythr'tmaimile,  560. 
Erythrojihyll,  561. 
Erythroretiii,  534. 
Erytiiroxylaceie,     alkaloids, 
570,  573. 

neutral  principles,  624. 
Erytliro.xylin,  624. 
Essence,  aniseed,  664,  666. 

apj)les,  477. 

arrack,  478. 

bananas,  477. 
■      beef,  104S. 

berganiot  pear,  477. 

ginger,  674,  676,  693. 

jargonella  pear,  477. 

lemon,  668. 

millefleur,  1010. 

mustard,  1016. 

Whitehead's,  1054. 

patchouly,  1011. 

peppermint,  665,  668. 

de  petit  grain,  505. 

pineapple,  477. 

quince,  477. 

raspberries,  477. 

rum,  478. 

tar,  548. 
Essences,  fruit,  artificial,  477. 

perfumery,  10(i7. 
Essential  oils.     .See  Oils. 
Ether,  460,  461,  465. 
(drops),  76. 

acetic,  461,  462. 

amylo-acetic,  475. 

amylo-valerianic,  475, 

butyric,  475. 

chloric,  470. 

(chloroform),  470. 

cinnamo-cinnamic,  524. 

cinnamo-tolvlic,  524. 

ethylic,  460,"  461,  465. 

formic,  470. 

formo-ethylic,  470. 

hydrobromic,  461. 

hyponitrous,  461. 

mono-chlorinated,  474. 

nitric,  460. 

nitrous,  461. 

ceiianthic,  478. 

pelargonic,  478. 

percolating  with,  145. 

.suljihuric,  460,  461,  465. 

tannic,  554. 

tetrachlorinated,  474. 

washed,  465. 
Ethereal   oil,   461,  462,  465, 
466. 


Etherin,  461. 
Etherole,  461. 
Ethiops  mineral,  318. 
Ethylallylamine,  573. 
Ethylamiiie,  548,  573. 
Ethylaiiiline,  566. 
Ethylconine,  573,  617. 
Eucalyne,  435. 
Eugenin,  626. 
Euonymin  (eclect. ),  861. 
Eupatorin  (eclect.),  861. 
Eupatorine,  571,  605. 
Euphorbiaceie,        alkaloids, 
.572. 
neutral  principles,  630. 
essential  oils,  511. 
resins,  519. 
Euphorbin  (eclect.),  862. 
Eujjiiorbine,  572,  612. 
Euphorbium,  519,  523. 
Eupion,  502. 

Eupurpurin  (eclect.),  861. 
Evajtorating  dish,  47,  147. 
Evajjoration,  146. 

laws  of,  146. 
Excipient,  in  mixtures,  976. 
pills,  8:m),  891. 
j)rescriptions,  959. 
Excitement  of  sick,  avoided, 

1045. 
Excito-motor         stimulants, 

powders,  823. 
Exhaustion    in    percolating, 

142. 
Expansion  of  alcohol,  464. 

of  glass  bottles,  82. 
Expectorants,  mixtures,  993. 
Explanatory  synonyms,  954. 
Extemporaneous    pharmacy, 
951. 
preparations,  977. 
sugar-coating  pills,  1034. 
Extract  (Extractumj — 
aconite,  837. 
yield,  829. 
aloes  aquos.,  838. 
arnica  radicis,  838. 

yield,  829. 
bark,  })recipitated,  602. 
beef,  451. 
belladonna,  829. 
alcoholic,  8.38. 
yield,  829. 
butternut,  S.SO,  831,  843. 
Calabar  bean,  845. 
calisaya,  Ellis',  847. 
calves'  feet,  453. 
cannabis  indica;,  519,  8.30, 
839. 
test,  519. 
carnis,  451. 
cimicifuga;,  847. 
cinchona-,  X3!*. 
precipitated,  847. 
AVetherill's,  847. 
colchici  radicis,  8.39. 
colocynthidis,  840. 
comp.,  840,  849. 
yield,  829. 
conii  alcohol.,  840. 
test,  835. 
yield,  829. 


Extract — 

digiUlis,  841. 

yield,  829. 
ergotie,  841. 
euonymi,  841. 
ferri  pomatum,  529. 
foxglove,  841. 
gentians;,  «42. 

yield,  829. 
glycyrrhizx',  444,  848. 

l)urum,  829,  842. 
ha'inatoxyli,  842,  849. 
hellebori,'  .s29. 
henbane,  842. 
hops,  848. 
hyoscyami  alcohol.,  842. 

'yield,  S29. 
ignatite  amarie,  829. 
Indian  hemp,  519,  h30, 839. 
iridis,  843. 
jalapse,  849. 

yield,  829. 
juglandis,  830,  831,  843. 
kramerite,  836,  843,  849. 
leplandrte,  844. 
lettuce,  848. 
liquirita;  depur.,  849. 
lol)eli;e  acetate,  847. 
logwood,  842,  849. 
lupulini,  847. 
malti,  844. 
May-apple,  845,  849. 
meat,  451. 
mezerei,  844. 
musk,  1012. 
nucis  vomicae,  844. 

yield,  829. 
opii,  801,  845. 
papaveris,  848. 
pareine  bravie,  848. 
physostigniatus,  845. 
podophylli,  845,  849. 
po]>pyheads,  848. 
quassite,  846. 

yield,  829. 
rhatanv,  843,  849. 
rhei,  846. 
rhubarb,  846. 
stramonii,  846. 

yield,  829. 
taraxaci,  846. 
uvte  ursi,  848. 
valerianic,  829. 
Extract,  fluid — 
aconiti,  714,  722. 
anthemidis,  753. 
arnica;  radicis,  717,  722. 
aromaticum,  714,  722. 
aurantii  amari,  716,  723. 
belladonna',  714,  723. 
bravene,  714,  723. 
buchu, 716,  724. 
buchu  comp.,  750. 
calami,  714,  724. 
ealumba^  717,  724. 
cannabis  Indica?,  714,725. 
capsici,  714,  725. 
castanea",  721,  725. 
chiinaphihe,  718,  726. 
chiratie,  718,  726. 
cimicifugse,  714,  726. 
cinchonse,  719,  727. 
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Kx tract,  fluid — 
eolcliici  rmlicis,  716,  727. 

st'niiriis,  71ti,  7l'8. 
conii,  717,  7'2H. 
coriius,  7 IS,  7'2H. 
ciilMbu',  714,  7l'!i. 
i-ypripi'tlii,  714,  729. 
iliiritalis,  71.'>,  72!i. 
<iuk'ainiir:i',  717,  730. 
eru.>t;i-,  721,  73(1. 
erytlin.xyji,  717.7.30. 
eu«ily])ti,  714,  731. 
eiipatorii,  717,  731. 
frail i,'ii  hi',  720,  731. 
galiif,  7.")2. 
gclseinii,  714,  732. 
gentiaiiii',  717,  732. 

comp.,  710. 
peraiiii,  71.S,  732. 
glyi-yrrhiza",  717,  733. 
gossypii  raiiicis,  71.S,  733. 
griiuleliie,  715,  734. 
gnaraiuu,  715,  734. 
lianiaiiH'lidis,  720,  734. 
liyilraiiiiea',  751. 
hydrastis,  715,  7.35. 
liyoscyanii,  715,  735. 
ipecacuanha',  715,  635. 
iridis,  715,  73(J. 
jaiapic,  752. 
kranieria%  71 S,  736. 
lactucarii,  737. 
leptandra-,  71.S,  737. 
lobelia',  717,  738. 
lupuiini,  714,  738. 
matico,  719,  738. 
mezerei,  714,  739. 
muskroot,  753. 
iiucis  vomica;,  720,  739. 
pareira,  718,  740. 
pilocarpi,  717,  740. 
podophylli,  715,  740. 
pruni    virgiiiiauie,    719, 

741. 
pruni  virg.  ferrat.,  752. 
quassi;u,  717,  741. 
rhei,  715,  741. 
rliei  et  sennte,  751. 
rhois  glabra',  718,  742. 
rosie,  719,  742. 
rubi,  719,  743. 
ruinicis,  717,  743. 
sabiiiiic,  714,  743. 
santruinaria-,  714,  744. 
8arsa]>arilla',  719,  744. 

conip.,  719,  744. 
scilla-.  714,  745. 
Scutellaria',  72<t,  745. 
senega',  7  Hi,  74t). 
senna-,  721,  746. 
serjientaria-,  715,  746. 
spigelia-,  717,  747. 
stillingia-,  717,  747. 
.'Jtrarnonii,  715,  747. 
sunibul,  753. 
tJiraxaci,  721,  748. 
tritici,  721,  74K. 
uva'  \irsi,  719,  748. 
Valeriana-,  71<),  749. 
vi-ratri  viridis,  714,  749. 
viburiii,  716,  749. 


Kxtract,  fluid — 

wiltl  cherry,  719,  741. 

ti-rrated,  752. 
xantiioxyli,  714,  750, 
zingil)eris,  714,  750. 
Extractive,  oxidized,  661. 
Extracts,  H-27. 
alc(di(dic,  830. 
aqueous,  8.35,  836. 
clarified,  828. 
English,  828. 
German,  828. 
jars,  849. 

how  to  keep,  25,  26,  849. 
narcotic,  alcoholic,  832. 
ins])issated,  M28. 

Mohr's  i)rocess,  828. 
therapeutical  applica- 
tion, 850. 
for  ointments,  8.50. 
pills,  1(132. 
physical  properties,  840. 
softening,  850. 
unofficinal,  847. 
uses,  850. 
yield,  829. 
Eye  balsam,  Becker's,  932. 
washes,  1000. 
water,  1000. 
Thomas's,  1000. 


Fahrenheit's     thermometer, 

99. 
Fancy  paper,  49. 
Farinaceous  principles,  430. 
Fat,  479. 

how  to  keep,  25. 
Fecula.     See  Starch. 
Fehling's  sugar  test,  440. 
Fel  bovinum,  454. 
inspissatum,  454. 
Felt  bags,  124. 
Fermentation,  458,  639. 
acetic,  459,  639. 
acid,  639. 
alcoholic,  458. 
butyric,  459,  639. 
lactic,  459,  639. 
succinic,  639. 
viscous,  459,  639. 
Fermentum  cerevisia-,  459. 
Ferri  acetas,  liquor,  339. 
tincture,  34(1. 
aninioniat.,  340. 
et  ammonii  acetatis  mist., 

34!  t. 
et  ammonia  citras,  349. 
sulphas,  3.50. 
tiirtra-s,  .351. 
arsenias,  387. 
hromidum,  185,  341. 
li(luor,  1H5. 
syruj),  341. 
carbonas,  eflcrvcscing,  342. 
massa,  .H93,  894. 
)ira'cipitat.,  368. 
.sac(-haratuni,  342. 
test.,  vol.,  411. 


Ferri — 
chloridum,  .343. 

test  solution,  408. 
citras,  .'547. 
fcrrocyanide,  358. 
hydriK-vanas,  359. 
hyjx-n-liloratis  li<)Uor,  359. 
hypopliospliis,  3"i',t. 
iodiduni,  .'{(il. 
saccharatum,  361. 
syriij>,  3<)2. 
lactas,  .'iti4. 

et  nuignesii  citra.s,  353. 
nitratis  liquor,  365. 
oxalas,  365. 
o.xid  hydrat.,  .366. 

cum  magnesia,  366. 
perchloratis  li(|Uor,  344. 
))ersulplias,  .3t)9. 
j)hosj>has,  3(i7. 
et  potassii  sulphuret,  372. 
et  ]iotassii  tartras, -354. 
prototartras,  368. 
pulvis,  375. 
pyroj)hosjdias,  .3(i8. 
et  quininic  citras,  355. 
li(|iior,  356. 
sulphas,  357. 
scsqui   oxidum   hvdratum, 

3(;6. 
et  strychnina-  citras,  357. 
sub-carbonas,  3ti8. 
subsiilplias,  369. 
sul]>lias,  37(t. 
po\v<k'ring,  120. 
test  solution,  4(18. 
tested  volum.,  411. 
exsiccatus,  371. 
granulata,  371. 
precipitatus,  371. 
tested  volum.,  411. 
sul])hidum,  372. 
supt-rj)liosphatis        syrup, 

372. 
tannas,  373. 
tartras,  .3()8. 

tersulphatis  liquor,  373. 
valerianas,  374. 
et  zinci  citras,  358. 
Ferrum  dialysatum,  374. 
reductum,  375. 
salts.     See  Ferri. 
Ferulyle,  513. 
bisulphide,  513. 
j)rotosulj)hide,  513. 
Fever  and  ague  mixture,  980. 
j>owders,  eH'ervescing, 
!t89. 
Fibrin,  446. 
Fi<-us,  444. 
Fig,  444. 

File,  rat-tail,  152. 
Filter,  129. 
cap,  131. 

construction,  129. 
drving,"  101. 
French,  49. 
lace.  Walker's,  133. 
oil,  Warner's,  125. 
plain,  12S. 
plaited,  128. 
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Filter- 
pump,  Bunsen's,  132. 

support,  132. 

weijjht,  132. 
Filtering  apparatus,  Hance's, 
134. 

oils,  125,  133. 

paper,  4!;i,  128. 
Swedish,  4f>. 

volatile  liquids,  133. 
Filtration,  124,  128. 

continuous,  143. 

hot,  103. 
Fish  glue,  452. 
Fish,  H.  F.,   powdering  of 

camphor,  115. 
Fixed  oils,  T'Do. 
Flannel  strainer,  124. 
Flask,  48,  158. 

litre,  403. 
Flavoring  agent  in  mixtures, 
976. 

svrups,  786. 
Flaxseed,  434. 

grinding,  112. 

meal,  112. 

poultice,  949. 
Flemming's  tincture  aconite, 

694. 
Fletcher's  gas  stove,  96. 
Flint  vials,  48. 
Flores  martiales,  340. 
Florida  water,  KilO. 
Flowers,  collection,  107. 

distillation,  161. 

farms,  1007. 

of  sulphur,  188. 

of  zinc,  299. 
Fluid  extracts.   See  Extracts, 

Fluid. 
Fluid  magnesia,  288. 
Fluidounce,  72. 
Fluidrachma,  72,  956. 
Fluiduncia,  956. 
Flystone,  383. 
Folding  of  packages,  1022. 

powders,  1U22,  1023. 
Foot  bellows,  96. 
Forrayle,  531. 

terbromide,  470. 

terchloride,  470. 

teriodide,  470. 
Fowler's  solution,  387. 
Fractional  distillation,  161. 
Franciscus'  lozenge  appara- 
tus, 873. 

pill  coater,  886. 
Frangipanni  essence,  1010. 

sachet,  1014. 

water,  1010. 
Frangulin,  558. 
Fraserin  (eclect.),  862. 
Fraxetin,  <i27. 
Fraxin,  627. 
Fruits,  collection,  107. 

essences,  artificial,  477. 

sugar,  434,  437. 

svrups,  789. 
Fumariaceae,  alkaloids,  570. 
Fumarine,  570,  5'<3. 
Fumigating  pastilles,  1015. 

powder,  1015. 


Fumigations,  997. 

methods  of  making,  1006. 
Fumigators,  1014. 
^  Fungi,  alkaloids,  573. 

neutral  jjrinciple,  632. 
Fungin,  419. 
Funnel,  47,  132. 

glass,  47. 

gutta-percha,  47.    - 

as  percolator,  47. 

porcelain,  47. 

for  volatile  liquids,  47. 

vulcanized  rubber,  47. 
Furley's  process  for  coating 

pills,  1034. 
Furnace,  clay,  35,  89. 

French  hand,  89. 
Furniture,  17. 

of  dispensing  office,  1019. 
Fusel  oil,  460,  475,  476. 

test,  464. 

of  wine,  478. 


a. 

Gaduin,  493. 
Galbanum,  521. 
Galenical  pharmacy,  641. 
Gallipots,  26. 
Gallon,  72. 
Gambogia,  520. 
Garbling,  109. 
Gargarvsma    acidi    tannici, 
1002. 

sodii  chlorinatse,  1002. 
Gargle  alum,  1003. 

and  mouth  wash,  1002. 
Gargles,  997,  1002. 
Garlic  ointment,  932. 
Garus,  elixir,  710. 

spirit,  710. 
Gas  burner,  93. 

Bunsen's,  97. 

Grifiin's,  98. 

horizontal,  97. 

McGlensey's,  98. 

distributor,  93. 

furnace,  Fletcher's,  96. 

laughing,  259. 

screen,  94. 

stove,  95. 

tube,  flexible,  93. 
Gases,  solution  of,  124. 
Gasogene,  193. 
\  Gaucine,  570,  583. 
Gauge  for  powders,  1024. 
Gaultherin,  630. 
Gay-Lussac's  holder,  155. 
Gein,  625. 
Gelatin,  452. 

coated,  pills,  885. 

Cooper's,  452. 

Coxe's  sparkling,  453. 

French,  452. 

test  solution,  408. 
Gelatinous  principles,  452. 
Gelsemin  feclect.),  862. 
Gelseminin  (eclect.),  862. 
General     apparatus      stand, 

Squibb's,  156. 
Gentian,  percolating,  144. 


Gentianace{e,  neutral  princi- 

_  pies,  628. 
Gentiogenin,  628. 
Gentiopicrin,  628. 
Gentleness  in  sick-chamber, 

1046. 
Geraniacete,    essential     oils, 

506. 
Geranid,  506. 
Geraniin  (eclect.),  862. 
Geranin  (eclect.),  862. 
Gerhard's  tonic  tea,  813. 
Gill,  75. 

mug,  75. 
Gillenia  trifoliata,  780. 
Gin,  Holland,  459. 
Ginger,  beer,  1055. 

(drops),  8.S4. 
Githagin,  628. 
Glass  bottles,  expansion,  82. 

cvlinder,  loaded,  82. 

labels,  22. 
cement,  22. 

measure,  41. 

mortar,  44. 

soluble,  248. 

tubes,  how  to  break,  192. 
Glauber  salts,  250. 
Glaucine,  570. 
Gliadin,  447. 
Glonoin,  485. 
Glucose,  434,  438. 
Glucosides,  443. 
Glue,  452. 

fish,  452. 

liquid,  452. 
Gluten,  447. 
Glycamyl,  948. 

sin  apis,  949. 
Glycerin,  436,  483. 

(drops),  76. 

freezing-point  of  mixtures, 
25. 

lotion,  811. 

ointment,  931. 

pomade  of  iodide  of  potas- 
sium, 949. 

uses  in  pharmacy,  794. 
Glycerina,  Br.  Ph.,  793. 
Glvcerines,  793. 
Glycerita,  793. 
Glycerite  fGlyceritum) — 

acid.,  carbolici,  793. 
gallici,  793. 
tannici,  793. 

amyli,  793. 

picis  liquidse,  794. 

sodii  boratis,  794. 

starch,  793. 

vitelli,  794. 

yolk  of  egg,  794. 
Glycerole — 

arnica,  811. 

de  Goudron,  794. 

hypophosphites,  278. 

lactucarium,  795. 

sumach,  795. 
Glyceryle,  oxide,  480. 
Glvcine,  557,  621. 
Glycocoll,  557,  621. 
Glyconin,  794. 
Glycyrretin,  625. 
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nivcvrrhiza,  444. 
(ilyiyrrhiziii,  4.{t;,  430,  840. 
(ioiltrt'v's  rorJiiil,  Ul5'2. 
tJoUl,  4(».">. 

beater's  .xkiii,  .TJ3. 

t'liliniiialiiii;,  .S2-. 

leaf,  :i-2X 

sjilts.    See  Atirtim. 
Dol.leii  sul|.liur,  303. 
( i(M>st'-i;r»'ase,  404. 
( liivsvpitim,  410. 
( ioiifanl's  cerate,  021,922,923. 

extract  of  lead,  335. 
Tiout  |«ills,  0(11. 
Graduated  measures,  41,  73, 

iii;i7. 

Ilodi^on's,  74. 
llort",  74. 
pill  tile,  4i;,  802. 
receiving  Ixittle,  141. 
Gradiiatitm  «>f  hydrometers, 

Gralianie's  displacement  pro- 
cess, l.'itj. 

mistura  aloes  comp.,  659. 
Grain,  tit!. 

Graiiiineie,  essent.  oils,  512. 
(iraiiimatical  explanation  of 

a  prescription,  055. 
Gramme,  71. 
Granate;e,  neutral  princii>les, 

025. 
Granulation,  121. 
Granules,  .S,s8. 
(iranum,  05' J. 
firanville's  lotion,  909. 
Grai>e  sut;ar,  434,  438. 
GratioJarctin,  •J20. 
(iratioletin,  620. 
Gratiolin,  1)20. 
( iratiosolin,  (i20. 
(iray  powder,  307. 
(irea.«e,  inodorous,  913. 
Green,  Chinese,  558. 

mineral,  304. 

sap,  558. 
Grillin  <ras-burner,  08. 
(irirtith's  myrrh  mixture,  980. 
Grnol,  corn-meal,  1040. 

oatmeal,  1040. 
Grulf,  113. 
<;rummet,  152. 
(Juafin,  <i'_'7. 
( inaiacin,  •>24. 
(iuaiacum,  518,  522. 
( niaiarctiii,  522. 
(iuanine,  (i21. 
Guaranine,  584. 
Guarine,  621. 
(iuidiuL'  rod,  1.34. 
Gund)o,  434. 
(jum  Arabic,  433. 
jtowderint;,  110. 
and  sweet  spirits  of  nitre 
in  mixture,  1037. 

cloth,  453. 

elastic,  51*5. 

tubes  rendered   flexible, 
158. 

pa.ste,  871. 

resins,  115. 
percolating,  143. 


Gum  Arabic — 

jiowderini;,  115. 
wax,  522. 
(iums,  432. 
Gun  cotton,  420. 
drvinn,  421. 
soluble,  420. 
Gutta,  05tj. 
Gutta  i)ercha,  517. 
funnel,  47. 
]»iiritied,  517. 
solution,  ti43. 
Gutlifira',  puin  resins,  520. 
neutral  p/incijiles,  t)24. 

H. 

Haarlem  oil,  1053. 
Ha'macrystallin,  446, 
IIainai;lobulin,  446. 
Ilaniatein,  ooU. 
Ha^matin,  561. 
Ila-niatoglobulin,  .562. 
Ila'inatoidin,  562. 
Hamatosin,  561. 
Ha-matoxylin,  550. 
Hamin,  562. 

Ilamorrhoidal  electuary, 870. 
Hair  dye,  Twigg's,  1U17. 

oil,  1016. 

preparations,  1016. 

restorative,  1017. 

wash,  rosemary,  1016. 
Hamamelin  (eclect.),  8G3. 
Hance's  drug-mill,  116. 

filtering    and     jiercolating 
apparatus,  l.'U. 
Handlini,'  <)f  tincture  bottles, 

l(i3.s. 
Harle's  solution,  388. 
Harmala,  586. 
Harrnaline,  570,  585. 
Ilarniine,  570,  585. 
Harris'  sifting  machine,  110. 
Harrison's     lozenge      appa- 
ratus, 873. 
Hartshorne's  chloroform  par- 
egoric, 710. 
Hay's  syru)),  iodide  of  iron, 

363. 
Heading  of  prescri ptions, 957 . 
Heat,  generation,  89. 

latent,  123. 

measurement,  99. 

radiated,  147. 
Helen  in,  516. 
Helicin,  498,  637. 
Helicoidin,  637. 
Heliotrope,  essence,  1010. 

sacliet,  1(115. 

water,  KHO. 
Helhlxirine,  .560,  575. 
Heller's  sugar  test,  440. 
Helonin  (eclect.  i,  N63. 
Hemlock,  gum,  522. 

lilaster,  'i.'iO. 
Henry's  magnesia,  287. 
lleptylene,  54>>. 
Herapath's  salt,  500,  506. 
Herbs,  collecting  and  drjMng, 
106. 

distillation,  161. 


Herbs — 

Shaker's,  107. 

Wilson's,  1(18. 
Hesperiilin,  <1'_'3. 
He.->ian  crucibles,  164. 
Hexylene,  548. 
Iliera  picra,  S22. 
Hive  syrup,  764,  767. 
Hock  wine,  46(i. 
lliiilv'sun's  measures,  42,  74. 
IldtV  measure,  74. 
lloil'mann's  anodyne,  467. 

(drops I,  76. 

(Jerman,  4(!S. 
Holder,  (iay-Lussac's,  155. 
Holland  gin,  46(i. 
llollyhoek,  434. 
liomo>opathic  corks,  40. 
Homo-cinch  on  icine,  572. 
Homo  cinchonidine,  .571. 
Homo-cinchonine,  571. 
Homo-r|uinine,  571. 
Honiotrojiine,  (ill. 

hydrobromate,  611. 
Honey,  444. 

balsam  of,  1053. 

of  borax,  702. 

clarified,  444,  792. 

of  roses,  702. 
Honeys,  702. 
Hoojier's  j'ills,  l(t54. 
Hope's     cami)hor    mixture, 

070. 
Hordeum,  432. 
Horn,  452. 

Ilorsley's  sugar  test,  440. 
Hot  dnii>s,  l(i53. 
Howard's  cinchona  alkaloid, 

602. 
Huanokine,  601. 
Hudson's  dentifrice,  1013. 
llufeland's  stimulating  oint- 
ment, 934. 
Hull's    automatic    washing- 
box,  168. 
ITumulin,  630. 
Husband's  magnesia,  287. 

fluid  magnesia,  288. 
lluxliam's  tincture  of  bark, 

(i73. 
(Hydrargyri)  acetas,  .308. 

ammoniatum,  3is. 

et    arsenici    iodidi   liquor, 
3S6,  ()42. 

bibromidum,  .309. 

bichloridum,  .309. 

bini<i<Ii<1e,  312. 

binitratis  li(pior,  314. 

bisulphas,  .3(10. 

bromidtim,  300. 

chloridumcorrosiyum,309. 
test  solution,  409. 
mite,  310. 

cum  ereta,  310. 

cy;inidimi,  311. 

iodide,  L'reen,  312. 
red,  312. 
yellow,  312. 

iodidum  flaviim,  312. 
rubrum,  312. 
and  cod  liver  oil,  996. 
viride,  312. 
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(Hydrargyri) 

oleate,  815. 

oxide  black,  316. 
red,  31(i. 

oxiduin  nigrum,  316. 
rubruin,  316. 

perchloriduin,  309. 

peroxidum,  316. 

preci|)it:ite,  white,  318. 

])rotiji<)dide,  3rj. 

subiodide,  312. 

sulphas,  30fl. 

sulphas  flavus,  317. 

sul])huret  black,  318. 
ni'.,'ruin,  318. 
red,  318. 
rubrum,  318. 
Hydrargyrum        (Mercury), 

3,17. 
Hydrastin,  569,  575. 

(eclect.),  863. 
Hydroberberine,  577. 
Hydrobryoretin,  626. 
Hydrociiichoiiicine,  572. 
Hydrocotarnine,  570. 
Hydrocyanic    acid  mixture, 

985. 
Hydrogen,        bicarburetted, 
548. 

peroxide,  173. 

sulphuretted,  208. 
Hydrokinone,  538. 

green,  538. 
Hydrometer,  84. 

Baume,  84. 

Cartier,  84. 

Peniberton's  remarks,  85. 
Hydrostatic  balance,  78. 
Hygienic  vinegar,  lull. 
Hygrine,  573,  618. 
Hyoscyamine,  572,  611. 

sulphate,  612. 
Hypodermic  pellets,  887. 
Hypophosphites.    See  Bases. 


Ice,  preservation  in  sick-room, 
1044. 

vault,  54. 
Iceland  moss,  132. 

jelly,  1048. 

paste,  872. 
Ichthin,  447. 
Ichthuliu,  447. 
Ichthyocolla,  452. 
Ichtidin,  447. 
Igasurine,  571,  607. 
Ignition,  164. 
Ilicin,  624. 
Ililjicrin,  (!25. 
Iniperatorine,  626. 
Im))erial  measure,  73. 
Incineration,  164. 
Incom])atibles,  chemical,  973. 

conditions  of,  974. 

how  best  mixed,  975. 

of  infusions,  655. 
opium,  s()2. 

pharniaeentical,  973. 
Incorporation  of  ingredients, 
970. 


India  rubber,  516. 
Indican,  560. 
Indiglucin,  561. 
Indigo,  40(i,  560. 

blue,  561. 

carmine,  560. 

sulphate,  560. 

test  solution,  408. 

white,  560. 
Indigogen,  560. 
Indigoten,  560. 
Infusion,  incompatibles,  655. 

mug,  Alsop's,  654. 

pot,  .Squire's,  654. 

j)reserviug,  i)bb. 
Infusions,  653. 
infusum,  Brayerse,  657. 

cinchonifi,  657. 

digitalis,  657. 
(drops),  76. 

gentian  comp.,  658. 
concent.,  659. 

picis-liquiihe,  659. 

])runi  virgin.,  658. 

rosu!  comp.,  658. 

senna;  comp.,  658. 

valerian*,  659. 

wild  cherry,  658. 
Inhalations,  997. 

aeidi  hydrocyan.,  1005. 

cliloriue,  1005. 

Conine,  1005. 

creasote,  1005. 

iodine,  1005. 
Inhaler,  1004. 
Injections,  997,  1000. 

argenti  nitratis,  1000. 

gonorrlujea,  lOOl. 

zinci  sulphocarbolas,  1001. 
Inorganic  acids,  191. 

pharmaceutical  chemistry, 
169. 
Inosite,  435. 
Inscri))tion,  959. 
Integration,  640. 
Interruption,    unreasonable, 

avoided,  1046. 
Inula,  432. 
Inulin,  432. 
'Iodides.     See  Bases. 
lodinaniline,  566. 
Iodine,  176. 

bath,  1003. 

bisulphuret,  190. 

carbolate,  inhalant,  1005. 

chlorides,  isl. 

protochldride,  181. 

terchloride,  ISl. 

tested  volum.,  412. 

test  solution,  409. 
Iodoform,  470,  474. 
lodum,  176. 

Iridee,  essent.  oils,  512. 
I  rid  in  (eclect.),  863. 
Irin,  516. 

Iris,  Florentina,  432. 
Iron  — 

salts.     See  Ferrum. 
Isinglass,  452. 

plaster,  93S. 

Russian,  452. 
Itch  insect,  189. 


Tvain,  626. 
Ivaol,  508. 


J. 


Jackson's  ammonia  lozenges, 

881. 

pectoral  lozenges,  881, 
syrup,  7.S3. 
Jalapa,  resin,  519,  524. 
Jakpin,  628,  635. 
.lalapinol,  635. 
Jamaicine,  570,  586. 
James'  powder,  818. 
Jar,  extract,  26. 

ointment,  26. 

precipitating,  120. 

show,  25. 

stoneware,  19. 

tie-over,  26. 
Jasmines,  essent.  oils,  508. 
Jasvanine,  571. 
Jellies,  997. 
Jelly,  calves'  feet,  1048. 

chicken,  1049. 

for  invalids,  1047. 

Iceland  moss,  1048. 

rice,  1048. 

sago,  1048. 

slippery  elm  bark,  1048. 

strainer,  Physick's,  125. 
Jervine,  572,  615. 
Jews'  beer,  703. 
Juglandacetc,   neutral    prin- 
ciple, 630. 
Juglandin,  863. 
Juices,  758. 

fruit,  759. 
Jujube  paste,  871. 
Juniper  camphor,  516. 

K. 

Keeping  of  corks,  1026. 
Kenne(ly    on     moisture    in 

plants,  107. 
Kermes  mineral,  392. 
Kerner's  quinine  test,  594. 
Keyser's    universal    idaster, 

942. 
Kieserite,  291. 
Kilogramme,  69. 
Kindness  to  sick,  1046. 
Kino,  551,  552. 
Kinone,  538. 
Kinovic,  red,  552. 
Kinovin,  623,  626,  634. 
Kissingen    water,    artificial, 

196. 
Kitchen  range,  56. 
Kna)i])'s  sugar  test,  440. 
Knife  rest,  45. 
tobacco,  115. 
Koumiss,  450. 
Koussin,  625. 
Kreatine,  451. 
Kreatinine,  451. 
Kyanol,  619. 


Labarraque's  solution,  236. 
Labdanum,  518. 
Labelling,  1027. 
pill  boxes,  1024. 
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Labels,  blank,  1027, 
for  hlistiTS,  1118. 

in  cfllar,  .">.'{. 

drawer,  18. 

gilt,  2_'. 

glass,  22. 
cement,  22. 

gummed,  1027. 

l>ai>er,  18,  22. 

pasting.',  li'27. 

jireseription,  l("t28. 
Labiata',  neutral  principles, 
li28. 

essential  oils,  510. 
I.aboraton',  i)harmaceutical, 

.".4.  ■ 
Lac.  .")l!i. 

amnioniaci,  993. 

sulphuris,  189. 

vaeeinuni,  448. 
Lactates.    See  liases. 
Lactic  fernient^ition,  639. 
Lactin,  43.'),  444. 
Lactiiiated  powders,  814. 
J^actonieter,  450. 
Lai^tose,  43."). 
Lactucin,  t)27. 
Lactucone,  t)27. 
I^actiK'opicrin,  C27. 
Ludaiuiiii,  .")18. 
Lady  Webster's  pills,  897. 
Lakes,  558. 

Lamotte's  golden  drops,  344. 
Lamp,  alcohol,  90. 

blast,  91. 

Berzelius',  90. 

chimney,  91. 
as  displacer,  137. 

Mitchell's,  90. 

universal,  91. 
Language    of    prescriptions, 

953. 
Lanthanum,  325. 
Lantli()]jine,  570. 
Lapaihin,  534. 
La])is  divinus,  30(>. 

ophthalmicus  !St.  Yves,  306. 
I-ajppa,  432. 
Lard,  4.S7. 

bcnzoinated,  925. 

washed,  913. 
Laricin,  632. 

Lartique's  gout  pills,  901. 
Latent  heat,  123. 
J^atin  numerals  in  prescrip- 
tions, 956. 
Latin  terms  in  prescriptions, 

954. 
T^audanine,  570. 
Laiidanosine,  570. 
Laudanum,  799. 

(dropsi,  77. 

Sydenham's,  800. 

turbid,  7!'9. 
Laughing  ga.s,  260. 
Laurin,  ti29. 
J^aurinaceic,  alkaloids,  572. 

essential  oils,  51(1. 

neutral  principles,  629. 
Lavender  water,  1(X)9,  1010. 
Lea(l,  330. 

salts.    See  Plitmbum. 


Lead, — 

cerate,  921,  922,  923. 

jdiuiter,  940. 

red,  334. 

sugar,  331. 

tree,  294. 

water,  336. 

white,  3.32. 
Leaves,  collection,  106. 

skeletonizing,  418. 
Ledixanthin,  552. 
Ledoyen's  disinfecting  solu- 

"  tion,  333. 
Legumin,  4  46. 

Leguminosifc,  alkaloids,  570, 
572. 

balsams,  522. 

neutral  i)rinciple8,  625, 632. 

assent,  oils,  .503. 

oleoresins,  520. 

resins,  518. 
Lehmann's  sugar  test,  440. 
Lemon  canijihor,  .501,  516. 

juice,  artificial,  529. 
Lepidine,  574. 
Lepidolite,  253. 
Leptandrin   (eclect.),  864. 
Leucine,  451,  621. 
Leucoline,  574. 
Libra,  !t56. 
Lichenes,  neutral   principle, 

631. 
Lichenin,  419. 
Liebig's  broth,  451. 

condensed,  1.52,  153. 

quinine  test,  594. 
Light,  polarization,  434, 
Ligneous  fibre,  416. 
Lignin,  417. j 

Schweitzer's  solvent,  417. 
Ligustrin,  627. 
Ligustron,  ()27. 
Ligustroj)icrin,  ()27. 
Liliacese,  neutral  principles, 
630. 

essential  oils,  512. 
Lime,  284. 

chlorinated,  284. 

and  iron  disinfectant,  1006. 

liniment,  807,  809.  • 

salts.     See  ('dlcium. 

sulphurated,  285. 

svruj),  283. 

water,  282. 
Lime-box,  111. 
Limonin,  (i23. 
Linacea',  neutral  principles, 

623. 
Linen,  change  of,  1044. 
Liiiimcnta,  .S07. 

unodicinal,  810. 
Linimeiitum — 

aconiti,  807,  808. 

ammonia',  807,  808. 
canq)horatuni,  MO. 

arnica-,  81 1. 

belladonna',  807,  808. 

calcis,  807,  809. 

camphone,  807,809. 
terebinth.,  810. 

cantharidis,  807,  809. 

cbloroformi,  807,  809. 


Linimentum — 

croup,  catarrhal,  810. 

hvperici,  ML 

lead,  .st»!t,  810, 

lime,  809. 

)>lund)i  sub.  acet.,  807,  809, 

MO. 
]»otn.ssii  iodide,  812. 
sai)onis,  (i42,  807,  809. 
sinapis  con)p.,  807,  810, 
sulphuris,  811, 
tannin,  MO. 
terebinthiuie,  807,  810. 
volatile,  807,  808. 
Linin,  tl23. 
Lint,  i)atent,  418. 
Lihiiin,  434. 
Lip  salve,  9.30. 
Lipyle  oxide,  480. 
Li((uid,  Dover's  powder,  989. 
Li(iuids,  disj)ensiiig  of,  1025. 
inflammable,  how  to  keep, 

52. 
preparations,  971. 
specific  gravity  table,  88. 
Liquor,  acidi  arseniosi,  386, 
642. 
tested  volumet.,  413. 
et  hvdrargvri  iodidi,  386, 
(i42. 
acidi  jihosphorici,  206. 

comp.,  206. 
aloes  comp.,  659. 
ammonia",  263. 
(drops),  76. 
saturating     power,    212, 

213. 
tested  volumet.,  414. 
acetatis,  264,  642. 
arseniate,  386. 
citratis,  265. 
fortior,  264. 
tested  volumet.,  414. 
succinatus,  531. 
arsenicalis  Fowleri,  387. 
(drops),  76. 
tested  volumet.,  413. 
barii  chloridi,  272. 
bisniuthi  et  amnion,  citrat., 

398. 
calcii  bicarbonat.,  273. 
chloridi,  276. 
saccharat.,  283. 
calcis,  282,  641. 

tested  volumet.,  414. 
clilori,  175. 

tested  volumet.,  412. 
ferri  acetatis,  339,  642. 
bromidi,  185. 
chloridi,  345,  642. 
citratis,  348,  642. 
dialysati,  374. 
hy|)erchloratis,  ,359. 
nitratis,  365,  642. 
perchloratis,  344. 
j)ersulphatis,  369. 
et  qui ninu'citras, 3.56, 642. 
subsuljihatis,  369,  642. 
tersuljthatis,  373,  642. 
gutta  jierchic,  643. 
hvdrargr.  et  arsenic!  iodidi, 
386,  642. 
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Liquor,  hydrargyri — 
(drops),  70. 
nitratis,  314,  642. 
iodi,  180. 

iodiiiii  compositus  180, 642. 
(dro])s),  7ij. 
tested  voluinet.,  412. 
Magendie's,  SOI. 
magnesii  citratis,  290,  642. 
morpliiiKe  sulpliatis,  642. 

Magendie,  801. 
pejisiiii,  tl42. 
pluiiil)i  nitratis,  333. 
subacetatis,  335,  040. 
tested  voluiuet.,  414. 
dilutus,  33t>,  042. 
potass;c,  215,  042. 
adiiiiuistration,  216. 
saturating    power,    212, 

213. 
tested  volumet.,  414. 
potassii  arsenitis,  387,  642. 
(drops),  70. 
tested  volum.,  413. 
citratis,  642,  987,  988. 
soda?,  235,  042. 
saturating    power,    212, 

213. 
tested  volumet.,  414. 
sodii  arseniatis,  388,  642. 
arsenitis,  388. 
chloratie,  230. 
tested  volumet.,  412. 
silicatis,  249,  042. 
tartro-citratis,  252. 
zinci  cliloridi,  297,  642. 
Liquorice  root,  444. 
Liriodendriu,  023. 
Lis!)on  diet  drink,  663. 

wine,  40r). 
List  of  subscriptions  in  pre- 
scriptions, 961. 
List  of  terms  and  abbrevia- 
tions used  in  prescrip- 
tions, 901,  905. 
Liston's     isinglass     plaster, 

453. 
Litharge,  334. 
Lithii  benzoas,  254. 
bromidum,  254. 
carbonas,  255. 
citras,  255. 
salicylas,  256. 
et  sodii  phos.,  254. 
Lithium,  253. 

mica,  253. 
Litmus,  560. 
Litre,  71,  73. 
Loao,  558. 

Lobeliacete,  alkaloids,  573. 
Lobeline,  573,  018. 
Loeweuthal's  sugar  test,  440. 
Loganiacefe,  alkaloids,  571. 
Logan's  plaster,  942. 
London  porter,  460. 
Lotion,  997. 
almond,  999. 
carbolic  acid,  548. 
chilblain,  999, 
creasote,  998. 
glycerine,  811. 
Granville's,  999. 

68 


Lotion — 

hydrargyri  flava,  998. 
nigra,  998. 
Loud,  J.  (.'.,  powdering  cam- 
phor, 115,  163. 
Lovi's  beads,  82. 
Lozenge  apparatus,  Francis- 
cus',  873. 
Harrison's,  873. 
Marcy's,  876. 
plain,  875. 
Slocum's,  873. 
punch, 875. 
mass,  Morrell,  876. 
Lozenges,  868,  872. 
8ee  Trochisci. 
ammonia,  Jackson's,  881. 
astringent  rose-leaf,  883. 
catechu,  878,  883. 
chalk,  878. 
cough,  Parrish's,  882. 

Wistar's,  872. 
diaphoretic,  883. 
drying,  876. 
flavoring,  876. 
ginger,  881. 
Jackson's  ammonia,  881. 

pectoral,  881. 
magnesia,  879. 
mint,  880. 

Parrish's  cough,  882. 
pectoral,  Jackson's,  881. 
phosjjhatic,  882. 
Spitta's,  872. 
unofticinal,  881. 
wild  cherry,  883. 
Wistar's  cough,  872. 
Lugol's  solution,  180. 
Lunar  caustic,  269. 
Lupinin,  625. 
Lupulin  (eclect.),  863. 
Luteolin,  559. 
Lutidine,  548,  574. 
Luting,  153. 
Lycopin,  629. 

(eclect.),  864. 
Lycopodiacese,  neutral  prin- 
ciples, 631. 
Lycopodin,  631. 
Lye,  medicated,  660. 

M. 

McGlensey's  gas-burner,  98. 

Maceration,  653. 

Mackey's  extract  calves'  feet, 

453. 
Macrotin  (eclect.),  859. 
Madeira  wine,  400. 
Magendie's  solution,  801. 
Magnesia,  280. 

alba,  288. 

Barr's  table,  287. 

calcined,  286. 

Dinneford's  fluid,  288. 

Ellis's,  287. 

fluid,  288. 

Henrv's,  287. 

Husband's,  287. 

light,  286. 

ponderous,  287. 

Weaver's,  287. 


Magnesii  acetas,  286. 
bicarbon  (fluid),  2S8. 
carbonas,  288. 

ponderous,  289. 
citras,  290. 

gran  u  lata,  289. 
liquor,  290,  642. 
et  jiota-ssii  borotartras,  291. 
sulplia-s,  291. 
sulphis,  292. 
sulj)huretum,  293. 
Magnesite,  291. 
Magnesium — 
test  solution,  409. 
salts.     See  Mugnesii. 
MagnoliaceiE,  neutral  princi- 
l)les,  623. 
essent.  oils,  505. 
Magnolin,  623. 
Making  ))ackages,  1023. 
Malamid,  632. 
Malt,  459. 
extract,  844. 
liquors,  400. 
Management    of    the    store, 
1039. 
of  sick-room,  1043. 
Manganese  (Manganum), 376. 
acetate,  376. 
carbonate,  376. 
chloride,  377. 
hypophos.,  syrup,  377. 
iodide,  syrup — 
Creuse.  378. 
Procter,  377. 
and     iron     iodide,    syrup 

(Procter),  378. 
lactate,  379. 
oxide,  379. 
phosphate  380. 

syrup,  Wiegand's,  380. 
sulphate,  380. 
Mangostin,  559,  624. 
Manna,  444. 

Australian,  435. 
Mannitan,  620. 
Mannite,  430,  439,  444. 
Maranta,  431. 
Marble,  274. 
Marcy's  lozenge    apparatus, 

876. 
Marechale  sachet,  1015. 
Marking     prescriptions     for 

topical  use,  958. 
Marmor,  274. 
Marrow  pomatum,  1017. 
Marrubin,  629. 
Marshall's  dentifrice,  1013. 

pills,  1054. 
Marshmallow  paste,  871. 
Mash,  402. 
Mass  (massa) — 
blue,  895. 
extemporaneous,  895. 
powdered,  890. 
copaiba,  894. 
ferri  carbonatis,  894. 
hydrargyri,  895. 
lozenge,  Morrell's,  876. 
Vallette's,  894. 
Massicot,  334. 
Mastic,  518,  524. 
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Mairiraiia  t-amplior,  515. 
Mauulian'sCaiTani  water, 273. 
MauiiK'iie's  sugur  lest,  442. 
Mavfp's  alkaloid  test,  5()7. 
:Meal,lla.\secil,  112. 

oat,  4.>2. 
>I ea.su reineut,    njiproxiiiiate, 

"a. 
Measures,  41,  72. 

Geriuan,  41. 

flass,  41,  73. 
I.hI-sou's,  42,  74. 

llolfs,  74. 

imperial,  73. 

uietlieiiie  chest,  41. 

nu'trieal,  73. 

niiniui,  42. 
concavity  corrected,  75. 

oil,  11137. 

tested,  41. 

tiu,  42,  75. 

wine,  72. 
Mi-al,  44S,  4.")1. 

juice,  i>reserved,  451. 
Meooiiidine,  570. 
^Meconiue,  1123. 
Medicated  cough  candy,  884. 

secrets,  8M. 

water,  ()4(). 
Medicines,  .seleptina,  067. 

suited  to  li(juid  form,  y72. 

adapted  to  jjills,  8-S'J. 

unsuited  to  pills,  890. 

adapit'il  to  i)o\vders,  817. 
Medulla  sassafras,  434. 
Medullin,4lti. 
Mel,  444. 

despumatum,  444,  792. 

ros;e,  7! •2. 

sodii  boratis,  792. 
^lelatiipyrite,  43il. 
Melaiitliace;e,  lilkaloids,  572. 
Meleze,  435. 
Melezitose,  435. 
Melitose,  435. 
Mellita,  7!t2. 
Meiiis])ermacere,     alkaloids, 

neutral  principles,  623. 
^[enis|)ermin  (cclect.),  865. 
Meiiispermine,  569,  576. 
Menthcn,  5(1!). 
Menvaritliin,  628. 
Menyanthol,  628. 
Merck's  ojiium  test,  708. 
Mercurc,    acid     nitrate    de, 

315. 
Mercnrialine,  619. 
Mercury,  3(17. 

salt.s.    Sec  iri/drnrgi/rum. 

cup  for  {;as-l)uriier,  94. 

•\vcii,'liinfr,  313. 

witii  chalk,  319. 
>[eta-allMimen,  448. 

ciiinameine,  522, 

pectin,  43.3. 
Metals,  dyad,  271. 

monad,  210. 

jtentad,  383. 

triad,  320. 

tetrad,  324. 


Methyl-ethyhmilina,  566. 
Methylainine,  54S,  573. 
Methyl,  hichloritie,  470. 

conine,  573,  617. 

oxide,  hydrated,  428,  470. 
salicylate,  408. 
Methylic'alcohol,  428,  470. 
Metre,  (!7,  71. 
Jletrical  measure,  73. 

system,  t)6. 

weii;hls,  6(!. 
Mctrolo.ixy,  66. 
Mettauer's  aperient,  659. 

ethereal  tinctures,  695. 
Metyle  oxide,  482. 
Mezijuite  gum,  432. 
Mialhe's  tooth-powder,  1013. 
Milk,  44S   440. 

asaftetida,  983. 
cone,  983. 

butter,  450. 

condensed,  450. 

cows,  440. 

of  roses,  for  chapped  hands, 
811,  009. 

skim,  45(1. 

Bolidified,  450. 

sugar,  435,  444. 

of  suljihur,  189. 
Mill,  drug,  44. 

Enterprise,  117. 
llance's,  116. 
MillcHeur,  essence,  1010. 

sachet,  1015. 

water,  1010. 
JFillon's  protein  test,  445. 
Minderer's  spirit,  264. 
^Mineral  green,  304. 

water,  artificial,  195. 
coolers,  195. 
syrups,  786. 
Minim,  956. 

measure,  42. 
concavity  corrected,  75. 
^linium,  334. 
Mint  camiihor,  516. 
Mistura  (mixture),  971. 

acetone  and  tar,  004. 

aci<l,  hyilrocyanic,  985. 

alkaline,  benzoated,  992. 
copaiba,  902. 

aloes  coinp.,  659. 

almonds,  001. 

ammoniaci,  003. 

amnion,  carbon.,  982. 

amygdala',  901. 

anodvtie,  084. 

antacid,  000. 

for  young  infants,  990. 

asatietida,  0.s3. 
concentrated,  983. 

astringent,  07S. 

Atlee's  neuralgia,  993. 
rheumatic,  993. 

lialsamic,  904. 

Basham's,  340. 

benzoated,  alkaline,  992. 

bismuth  carbon.,  979. 

blue     mass     and     chalk, 
070. 
charcoal,  986. 

brown,  993. 


Mistnra — 
cam]>hor,  Hope's,  979. 

I'arrish's,  070. 
cannal)is  intiicie,  984. 
castor-oil,  0.S6. 
catarrhal,  085. 
cathartic,  086. 
chalk,  078. 

and  lilue  mass,  079. 

Itichard's,  1(»54. 
charcoal    and   blue    mass, 
osc. 

chinoidine,  acetate,  980. 
chloroformi,  9)S4. 

without  eamj)hor,  983. 
cholagogue,  0.^2. 
citier,  I'arrish's,  660. 
cochineal,  004. 
cod-liver  oil,  995. 
colehicum,  Dewees',  998. 

Seudaniore's,  092. 
cojmiva,  alkaline,  992. 
coryza,  003. 
coui;h,  004. 
cream  of  tartar,  986. 
creasote,  985. 
creta^,  978. 
cubebie,  991. 
demulcent,  991. 
Dewees'  colehicum,  993. 
diai)horetic,  985. 
diuretic,  091. 
eflervescent,  089. 
expectorant,  093. 
ferri  et  ammonii   acetatis, 
340. 

et  cinchona,  081. 

comp.,  08(1. 

malate,  081. 
fever  and  ague,  980. 
glycyrrhiza-  comj).,  093. 
gout,  Seudaniore's,  092. 
GrilHth's  myrrh,  0.sO. 
indigestion,  000. 
iron  and  cinchona,  981. 

and  myrrh,  08(1. 

anil  (iiiinine,  981. 
magnesia    anil    asaftetida, 

087. 
niairnesia,  for  children,  987. 
myrrh,  Griffith's,  980. 
n('uralL'ic,  Atlee's,  993. 
neutral,  !t88. 
oil  of  turpentine,  982. 
olci  amygtlahc,  095. 

cocos  nucis,  096. 

morrhiiie  amara,  995. 
potassii  citratis,  087. 

exlemi>oraiieous,  988. 
pulmonary,  0S5. 
(|niiiine,  for  children,  982. 
refrii;erant,  9^7. 
rhci  et  soda,  990. 
rheumatic,  Atlee's,  993. 
Seudaniore's,  992. 
sedative,  984. 
soda  mint,  090. 
spermaceti,  994. 
stimulant,  982. 
taraxacum,  Oitl. 
tolu,  004. 
tonic,  982. 
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Mistura — 

turj)entine,  982. 

Ward's,  tt.si. 

■nho()i)iiiir-cough,  994. 
Mitcliell's  lamp,  90. 

aperient  j)ills,  902. 

tonic  pills,  90(j. 
Mixtures — 

See  Mistura. 

eligil)le  substances,  972. 

excipients,  970. 

oleaginous,  977,  995,  1036. 

prejjaration,  977,  1036. 
Mohr's  burette,  404. 

preparation     of     extracts, 
b2S. 
Moistening-bottle,  1031. 
Molaiises,  437. 

sugar-house,  437. 
Moiiesin,  024. 

Mouimiaceie,  alkaloids,  571. 
Mono-nitrocellulin,  416. 
Mono  stearin,  482. 
Monsel's  salt,  369. 

solution,  369. 
Moore's  sugar  test,  440. 
Morin,  .552. 
Moqihine,  570,  577. 

abuse,  803. 

acetate,  579. 

citrate,  579. 

hydrochlorate,  579. 

muriate,  579. 

poisoning,  treatment,  802. 

powders,  822. 

salts,  578. 

sulphate,  580. 

test,  578,  616. 

valerianate,  580. 
Morrell,  Mackenzie,  lozenge 

mass,  876. 
Mortars,  42. 

bell  metal,  44,  112. 

brass,  44,  112. 

clamp,  33. 

for  contusion,  44,  112. 

glass,  44. 

iron,  44. 

marble,  44. 

porcelain,  43,  122. 

slide  for,  33. 

Wedgewood,  42. 
Morton's  tetter  ointment, 932. 
Moschus  artificialis,  502, 519. 
Mother  liquor,  167. 
Mouchon,  872. 
Mould  for  pastilles,  1016. 
Moulds,  supjrositorv,  909,910. 
Mouth  wash,  1013." 

perfume,  1014. 

violet,  1014. 
Mucilage,  432. 

Mucilasrinous  principles,  430. 
Mucin,  447,  448. 
Mulder's  sugar  test,  441. 
Mulled  wine,  1047. 
Muller,  892. 
Murexide,  556. 
Muriates.     See  Bases. 
Musk,  artificial,  502,  519. 

extract,  1012. 

perfumes,  1012. 


Musk- 
tincture,  1012. 

Mustard,  essence,  1016. 

Whitehead's,  1054. 
plaster,  f»50. 
seed,  powdering,  111. 

Miitler's  aromatic  pills,  908. 

Mycose,  435. 

M yricaceie,  essential  oils,  511. 

Myricin,  482. 
(eclect.j,  865. 

Myristicaceae,  essential  oils, 
511. 

Myristicin,  516. 

Myristin,  482. 

Myrosin,  447,  550. 

Myroxocarpin,  522. 

Myroxylon,  523. 

Myrrha,  502,  521. 

Myrtacere,  neutral  principle, 
625. 
essential  oils,  506. 

N. 

Napelline,  575. 
Naphtha  aceti,  462. 

coal-oil,  549. 

coal-tar,  549. 

wood,  428. 
Naphthaline,  502,  548. 
Narceine,  570,  581. 
Narcitin,  631. 
Narcotic  mixtures,  984. 
Narcotine,  570,  580. 

ethylic,  5^0. 

methylic,  580. 

normal,  580. 

propylic,  580. 
Neatness  in  sick-room,  1045. 
Neck  pill-box,  50. 
Nervous  sedative  mixtures, 
984. 

stimulants,  mixture,  982. 
Neutral  mixture,  987. 
extemporaneous,  988. 

organic  principles,  622. 

spirits,  459. 
Nicolli  sulphas,  382. 
Nicollum  (Nickel I,  382. 
Nicotianin,  515,  516. 
Nicotine,  .573,  618. 
Nipple  wash,  Thomas's,  999. 
Nitraniline,  566. 
Nitrates.    See  Bases. 
Nitre,  229. 

cubic,  246. 
Nitro  cellulose,  420. 

coumarin,  625. 

glycerine,  485. 

inosite,  435. 
Nitrogen  biiioxide,  200. 

oxide,  260. 
j  Nitrum  flammans,  260. 
Noble's  tonic  elixir,  695. 
Noise  in  sick-room  avoided, 

1045. 
Nomenclature,  61,  104. 
Numerals    in    prescriptions, 

956. 
Nurse,  care  of,  1046. 
Nutmegs,  powdering,  114. 


o. 


Oatmeal,  432. 

gruel,  1049. 
Ochra,  434. 
Octarius,  956. 
Officinal,  60. 
Oil  bath,  158. 

bottle,  20. 


can, 


n. 


filter,  133. 

Warner's,  125. 
Oil  (Oleum),  absinthii,  508. 
adipis,  487,  489. 
a?thereum,  461,  462,  466. 
alliaria,  513. 
allii,  513,  514. 
allspice,  506. 
almonds,  bitt«r,  498,  512. 

sweet,  486,  488. 

(drops),  76. 
amber,  501,  522, 
amvgdal.  amar.,  512. 

dulc,  486, 488. 

(drops),  76. 
anethi,  507. 
angelicse,  507. 
angusturae,  506. 
aniuial,  Dippel's,  514. 
anisi,  507. 

( drops  \  76. 

solidifies,  497. 

stellati,  505. 
solidifies,  497. 
anthemidis,  508. 
apii,  5(J7. 
apple,  477,  512. 
arachidis,  486,  489. 
arbor  vitse,  511. 
arnica?,  508. 

solidifies,  497. 
asarabacca,  511. 
asari  Canad.,  511,  757. 
asphalti,  501. 
asafcetida,  513,  514. 
aurant.  cort.,  505. 

flor.,  505. 

preserved,  500. 
balsam.  Peru.,  522. 
bay,  506. 
bayberry  (fixed),  486. 

(essent.\  511. 
bavtree,  511. 
bear's,  494. 
beech,  486. 
behen,  486. 
benne,  486,  489. 
bergamottae,  505. 
bertholetia?,  486,  489,  490. 
betula  lenta,  511. 
betuhe  alba,  502. 
birch,  sweet,  511. 

white,  502. 
bitter  candy  tuft,  513. 
Brazil  nut," 486,  489,  490. 
British,  1054. 
bubulum,  487,  489,  490. 
buchu,  .506. 
common  burnet,  506. 
butter,  451. 
cade,  502. 
cadinum,  502. 
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Oil- 
cujeputi,  r)i>(). 
calaini,  .">12. 
cuiiiphora-,  '>()l. 
C'aiiiitiii  snake  r<x)t,  /ill. 
caiulv  tiit'i.  .''13. 
fam'll:i\  .')(iO. 

fa|>Mlla  burs;epastori8,513. 
caraway,  4'J^,  aO". 
ciiriiaiinnni,  512,  757. 
oarroii,  4!Kl. 
carrot,  r)07. 
carui,  5()7. 

(drops),  76. 
caryiiphyll.,  506. 

(drops),  7t). 
cascarilhu,  511. 
cassia",  ">10. 
ciussia  buds,  510. 
cs»-stor,  4J>7,  491. 
catfish,  41'4. 
catnip,  509. 
celery,  507. 
cetiicei,  4.S7,  491. 
chamomile,  English,  508. 

(ierman,  SOf*. 

K(di<lilies,  497. 
chaiilniooijra.  4.S7. 
ciieirantlii,  ol.'i. 
chenopodii,  510. 

(dn)p»),  7(). 

ambrosimles,  510. 
cherry,  512. 
cherry-laurel,  512. 
chocolate  nuts,  486. 
cicutir,  507. 
cinnamon,  510,  514. 

(drops I,  76. 
citron,  505. 
citronelhe,  512. 
clove-cinnamon,  511. 
cloves,  506. 

(drops),  76. 
cochlearice,  513. 
cocoa-nut,  486,  490. 
cocois,  486,  490. 
cod  liver,  487,  492. 

how  to  keep,  25. 

and   red  iodide  of  mer- 
cury, 996. 
copaiba',  503. 
coriandri,  507. 
cotton  seed,  487,  491. 
creps,  513. 
croei,  512. 
croton,  487,  491. 

(ilrops),  76. 
cubeba.',  503. 

(drops),  76. 
Tulilawan,  511. 
cumin,  498,  .5(37. 
cvna',  508. 
dahlia',  .'.08. 
dill,  507. 
dracunculi,  508. 
duk'ong,  487,  493. 
Viiipt,  449. 
elder  flowers,  507. 
elecampane,  508. 
elemi,  .502. 
ertfot,  758. 
erigeron,  508. 


Oil- 
ethereal,     461,     462,    465, 

4(i6. 
fagi,  4S(;. 
feunel,  507. 

(drops),  76. 

solidifies,  497. 
feverfew,  5o8. 
fireweed,  508. 
fish,  test,  47!». 
flaxseed,  486,  489,  490. 
fu-niculi,  507. 

(drops),  76. 

solidifies,  497. 
galan-ial,  511. 
gal  ban  i,  507. 
garlic,  513,  514. 
gaultheria;,  498,  508,  514, 
544. 

(drops),  76. 
geranium,  506. 
ginger,  512. 
gossvpii,  487,  491. 
groundnut,  486,  489. 
Haarlem,  1053. 
halicore,  487,  493. 
hedeomie,  509. 

(droi)s),  76. 
Hedwigia?,  502. 
lieli(>troj)e,  510. 
hemlock,  503. 
hoj>s,  511. 
horehound,  509. 
horseniint,  509. 
horseradish,  513. 
huniuli,  511. 
hyssopi,  509. 
iberis,  513. 
ihlang-ihlang,  505. 
inuhe,  508. 

iridis,  Florentin.,  512. 
iva,  .508. 
jasinini,  .508. 
jessamine,  .508. 
juni]»er,  503. 

emi)yreum.,  502. 

virgin.,  503. 
Labrador  tea,  508. 
lard,  487,  489. 
laurel  (fixed),  486. 

(essential),  511. 

(guiana),  511. 
laurocerasi,  513. 
lavanduhe,  .509. 
le<Ii  palustris,  508. 
lemon,  .51  »5. 

preservat.,  510. 

restoration,  .'.Ol. 
lemon  balm,  509, 
lemon  catnip,  .509. 
lemon  grass,  512. 
lemon  thyme,  510. 
levistici,  .507. 
lilac,  510. 

lily  of  the  valley,  512. 
limoiiis.    See  OU,  Lemon. 
linden,  505. 
lini,  4S6,  489,  490. 
lovage,  507. 
mace  (fi.xed),  487,  490. 

(essential),  511. 
majoranie,  510. 


Oil- 
niarrubii,  509. 
massay  bark,  511. 
mastcrwurt,  5o7. 
malricaria',  508. 
meailow-sweet,  506. 
mellisie,  .5o!t. 
meiitlne  aquatica*,  509. 

crispa,  5oJ». 

piperit.,  .509. 
(drops I,  76. 

l)uleg.,  509. 

viridis,  509. 
(droj.s),  76. 
Mexican  tea,  510. 
mignonette,  .505. 
millcfolii,  .507. 
monardie,  509. 
morrhuie,  487,  492. 

how  to  kec]),  25. 
mustard     (ess;;ntial),    513, 
5.30. 

artificial,  514. 

treacle,  514. 

wild,  513. 
myrica-  gale,  511. 
myristicie  (fixed),  487,  489. 

(essential),  511. 
myrrh:c,  502. 
myrtle,  506. 
neatsfoot,  487,  489,  490. 
nepeteaj  cataria",  509. 

citriodorie,  509. 
neroli,  505. 
nigelhe,  505. 
nuc.  nioschat,  511. 
nutmeg  (essential),  511. 

(fixed),  487,  490. 
olibani,  502. 
oliva\  486,  487. 

adulteration,  487. 
(drojjs),  76. 
orange  flower,  505. 

jjcel,  .505. 

preservat.,  500. 
ongani,  510. 

cretici,  .509. 
orris  root,  512. 
osmitopsis,  .508. 
palm,  487,490. 
pai)averis,  487. 
parsley,  507,  757. 

solidifies,  497. 
l>atchouly,  510. 
peach,  512. 
pear,  512. 
l)i'iiiiyroyal,  509. 

(drops),  7t). 
j)eiiperinint,  509. 

((iro]is),  76. 
jietnr,  .501. 
petroselini,  507,  757. 

solidifies,  4!t7. 
jilicllantlrii,  507. 
]iliosplioratum,  188. 
jtichury,  511. 
jiimentav  .506. 
l>iniiiin('lla',  507. 
]>iperis  nigri,  50.3,  754. 
])lum,  512. 
po]>j)y  seed,  487. 
porjwise,  494. 
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Oil- 
pumpkin  seed,  758. 
quince,  506. 
radish,  514. 
red,  811. 
resedie,  505. 
rhodium,  506,  510. 
ricini,  487,  491. 
roste,  506. 
rose  geranium,  506. 

solidifies,  497. 
rosemary,  510. 

(drops),  76. 
rose  root,  506. 
rosewood,  510. 

canary,  506. 
rosin,  501. 
rosmarini,  510. 

(drops),  76. 
rue,  498,  506. 
sabinae,  503. 

(drops),  76. 
saffron,  511. 
sagapenum,  514. 
sage,  510. 
salviae,  510. 
sambuci,  507. 
sanguisorba,  506. 
santali,  511. 
santonicse,  508. 
sassafras,  511. 

(drops),  76. 
satureja,  510. 
white  saunders,  511. 
scurvy  grass,  513. 
serpentarise,  511. 
sesami,  486. 
sinapis,  514. 
Spanish  hops,  509. 
spearmint,  509. 

(drops),  76. 
spermaceti,  487,  491. 
spicse,  509. 
spike,  509. 
si>iraea,  506. 
spruce,  503. 
star-anise,  505. 

solidifies,  497. 
sturgeon,  494. 
succini,  502. 
summer  savory,  510. 
sweet  basil,  509. 

cicely,  507. 

gale,  511. 

marjoram,  510. 
syringse,  510. 
tanaceti,  508. 

(drops),  76. 
tansy,  508. 

(drops),  76. 
tar,  548. 
tarragon,  508. 
tea,  505. 
tempi inum,  503. 
terebinthinoe,  503. 
theobromte,  486,  489. 
thvme,  510. 
tiglii,  487,  492. 

(drops),  76. 
tilia;,  505. 
tuberose,  512. 
valerians,  507. 


Oil,  valerianse — 

(drops),  76. 
verbeme,  508. 
violet,  505. 
vitriol,  201. 

(drops), 76. 
wallflower,  513. 
water  hemlock,  507. 
water  radish,  514. 
wine,  461,  462. 
winter's  bark,  505. 
wintergreen,  508,  544. 

(drops),  76. 
wormseed,  510. 

(drops),  76. 
wormwood,  508. 
yarrow,  507. 
zedoary,  511. 
zingiberis,  512. 
Oils,     distilled.      See     Oils, 
Essential. 
empyreumatic,  501,  514. 
essential,  494. 

adulteration,  498. 

artificial,  514. 

earbo-hydrogen,  501. 

chemical  history,  496. 

classification,  496. 

color,  497. 

distillation,  494. 

how  to  keep,  26. 

nitrogenated,  512. 

oxygenated,  503. 

preservation,  500. 

restoration,  .501. 

solidification,  497. 

sulphuretted,  513. 

tests,  498. 
fixed,  479. 

adulterations,  479. 

animal,  4.S7. 

chemical  history,  480. 

how  to  keep,  25. 

in  mixtures,  995. 

vegetable,  486. 

yield,  479. 
volatile.     See  Oils,  Essen- 
tial. 
Ointment.     See  Unguentitm. 
aconite,  921. 
aconitine,  933. 
basilicon,  923. 
chalk,  933. 
citrine,  921,  927. 
cod-liver  oil,  933. 
croton  oil,  934. 
elemi,  931. 
garlic,  932. 
glycerin,  931. 
haemostatic,  933. 
iron,  compound,  932. 
lard,  924. 
pile,  934. 

red  precipitate,  927. 
rose  water,  916,  925. 
simple,  916. 
stimulating,      Hufeland's, 

934. 
tetter,  932. 
tobacco,  929. 

im])r()ved,  931. 
white  precipitate,  926. 


Ointments,  924. 

and  borax,  239. 

dumb  waiter,  34. 

jars,  26,  914. 

how  to  keep,  26,  34. 

slab,  iiow  to  clean,  1039. 

UHoffieinal,  930. 
Oleacetc,   neutral    principle, 
627. 

essential  oils,  510. 
Olea    destilJata.      See    Oils, 

Essential. 
Oleate  (Oleatum) — 

bismuth,  935. 

hydrargyri,  315. 

iron,  935. 

mercury,  315. 

morphine,  935. 

veratrine,  935. 

zinc,  935. 
Oleates,  934. 

preparation  of,  935. 
Olein,  482. 
Oleoresina  asari  Canad.,  757. 

aspidii,  754,  756. 

black  pe])per,  754,  757. 

capsici,  754,  756. 

cardamomi,  757. 

cubebiB,  754,  756. 

ergotse,  758. 

filicis,  7.54,  756. 

ginger,  754,  757. 

lupulini,  754,  756. 

parsley,  757. 

piperis,  754,  757. 

pumpkin  seed,  758. 

zingiberis,  754,  757. 
Oleoresins,  754. 

natural,  520. 

unofiicinal,  757. 

uses,  755. 
Oleum.     See  OU, 
Olibanum,  521. 

common,  520. 
Olivil,  627. 
Onocerin,  625. 
Ononetin,  625. 
Ononin,  625. 
Onospin,  625. 
Opianine,  570,  581. 
Opine,  570,  582. 
Opium  (opii),  795. 

abuse,  803. 

acetum,  800,  805. 

alkaloids,  570,  577. 

assay,  796,  798. 

confection  of,  807. 

denarcotizatum,  801. 

drying,  111. 

eaters,  803. 

extractum,  801. 

incorapatibles,  802. 

plaster,  939. 

poisoning,  treatment,  802. 

powdering.  111. 

preparations,  796. 

test,  790. 

tinctura,  799,  805. 
acetata,  805. 
cam])horata,  798,  805. 
deodorata,  799,  805. 
vinum,  800,  806. 
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Opium,  tolerance  of,  804. 
0|>0(K'lil>>e,  solid,  11(54. 
< >|io|ioiiii.\,  r)_'l. 
Oraiiue  wine,  460. 

blussoin  essence,  1000. 
water,  RKi!t. 
Orccine,  4'!t>. 

Orcluilacea-,   neutral   princi- 
ple, i!;ii. 
Orciiis  Miaseula,  4.53. 
Orcine,  4'M>. 
Oreite,  4.?i). 
Oreoselon,  62fi. 
Organic    bodies,   decomposi- 
tion, 6.59. 

chemistry,  41(j. 
Orris  root,  4;)2. 
Oryza,  4:5:.'. 
Os,  4")4. 
Osseine,  4'^^2. 

Otto's    antispasmodic    pow- 
ders, S-2-2. 

enunenagogue  i)ills,  907. 
Ounce,  tl.S. 
Outfits  for   physician.,  1050, 

1051. 
Ovum,  44S,  440. 

albumen,  445,  446. 

vitellus,  449. 
Ox  irall,  454. 

inspissated,  454. 
Oxidation,  165. 

artilieial,  ii40. 

atmosi)heric,  030. 
Oxides,  reduction,  164. 

See  /{(ise.s. 
Oxidized  extractive,  661. 
Oxyaeanthiii,  577. 
Oxycannabin,  519. 
Oxyu'en,  170. 

aii]>aiatus,  171. 

yield  from  chlorate  2)otas- 
sium,  171. 
Oxymel,  scilhe,  793. 

sini])lex,  793. 
Oyster-shells,  273. 
Ozone,  171.'. 

Sclnenbein's  test,  172. 
Ozouides,  173. 


Packaees.  foldinc  of,  1022. 
Paiiiia    <  liristi     leaves    and 

seeds,  401. 
I'alma',  alkaloids,  572. 
Palmitiii,  4s-_'. 
Pamiiiilet  case,  51. 
Panada,  lu47. 
Pana(piilon,  436. 
Pancoa.st's  sedative   plaster, 

!t43. 
Pancreatin,  448. 
Papaver,  4.34. 
Pajiaveracea',  alkaloids,  570. 

neutral  |>rinciples,  623. 
Pajiaveriiie,  570,  581. 
Paper,  49,  418. 

cut,  1(122. 

division  of,  1022. 

enveloj)C,  49. 

fancy,  49. 


Paper — 

tlat-cap,  40,  1024. 

liit-erinir,  49. 
Swedish,  49. 

labels,  IS,  22. 

litmus,  41)6. 

jiackai,'e,  1023. 

jiaicliment,  418. 

l>rescription,  1023,  1024. 

test,  4(Hi. 

turmeric,  406. 

white  wrapi)ing,  40,  1022. 
Para  all)umen,  44S. 

dii^italireti.n,  (i29. 

morphine,  570,  581. 

naiilithaline,  548. 

jiectin,  433. 
Parattin,  54.s. 
Parchment  i>aper,  418. 
Paregoric,  708. 

chloroform,  710. 
Parieinine,  571,  t)04. 
Paridin,  t>2S,  631. 
Parit;lin,  631. 
Paris'   fumigating    pastilles, 

1015. 
Parrish's    anodyne  mixture, 
0.S4. 

camphor  mixture,  079. 

cathartic  jiilis,  003. 

chemical  food,  352. 

cider  mixture,  (i60. 

cou;;ii  lozenges,  882. 

droj)  table,  76. 

fluid  extract  buchu  comp., 
750. 

magnesia  citrate,  290. 

pile  electuary,  iS70. 

pills,  tonic  and  aromatic, 
006. 

syrup,  chamomile,  778. 
frostwort,  780. 
gilienia,  7Su. 
hypo)(hos])hites,  278. 
l)hosi>hates  eomii.,  352. 
cooler,  105. 
Parsley  camphor,  516. 
Pastes,  868,  871. 

acetous,  1030. 

bottle,  1027. 

carrageen,  872. 

glyeerinated,  10.30. 

gum  ojiaque,  871. 
transparent,  S7\. 

Iceland  moss,  ,S72. 

jujut)e,  .s71. 

marslimallow,  871. 

Ward's,  S7(i. 
Pastilles,  fumigating,  1015. 

mould,  1(116. 
Pasting  labels,  1027. 
Patchouly,  essence,  1009. 
Pate  de  tjuimauve,  .S71. 
Patent  lint,  41S. 

saft'tv-can,  27. 
Paviin^  (;24,  627,  6.33. 
Paytaniine,  571. 
Pavtine,  571,  601. 
Pearl  ash,  214. 
Pearl  barky,  432. 
Pearson's  arsenical  solution, 
388. 


Pectin,  433. 

Pectoral    drops,    Batemau's, 
1(152. 

lozenges,  881. 
Jackson's,  881. 
Parrish's,  K82. 
Spitta's,  .S72. 

syruj),  .Jackson's,  783. 

tea,  M3. 

with  fruits,  813. 
Pectose,  433. 
Peligot's  sugar  test,  442. 
Pellets,  8SK. 

for  hyi)odermic  use,  887. 
Pelliiteine,  576. 
Pelosine,  576. 

Peltz,  syrup  of  asaftetida,  781. 
Pemberton   on  hydrometers, 

.S5. 
Pejisin,  455. 

saecharated,  454. 
Peptone,  456. 

Percolating    compact  drugs, 
144. 

porous  drugs,  144. 

with  ether,  14.5. 

gum  resins,  143. 

management,  141. 

by  vacuum,  145. 
Percolation,  135. 

continuous,  143. 

history,  135. 

management,  141. 
Percolators.     See  Displacers. 
Pereirine,  ti08. 
Perfumery,  1007. 
Pese  acide,  84. 

esprit,  84. 

sirop,  84. 
Pestles,  cement,  43. 
Petalite,  253. 
Petroleum,  502. 
Pettenkofer's  sugar  test,  442. 
Peucedanin,  626. 
Phaoretin,  534. 
Phatin,  548. 
Phantom  bouquet,  418. 
Pharmaceutical      incompat- 
ibles,  076. 

laboratory,  54. 

])rocesses,  104. 

still,  150. 
Pharmacolotria,  Paris',  051. 
Pharmacopieia,    British,  (iO. 

I'.  S.,  59. 
Pharmacy,  extern poraueous, 
951. 

galenical,  641. 

proper,  641. 
Phaseomannite,  435. 
Phenamide,  610. 
Phenylamin,  566,  574,  619. 
Phenvl  series,  566. 
Philicome,  1017. 
Phillvgenin,  (J27. 
Philhrin,  (i27. 
Piiloretin,  435,  534. 
I'bloridzin,  534. 
Phloroi;!uein,  435. 
rhormine,  570,  .582. 
Phosphates.    See  Bases. 
Phosphatic  lozenges,  882. 
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Phosphorated  oil,  188. 
Phos])horus,  186. 
black,  187. 
ill  pills,  187,  900. 
oil,  188. 
red,  187. 
suboxide,  188. 
tests,  187. 
Photogene,  502. 
Photographic  prints,  washed, 

168. 
Phycite,  4:iG. 
Phyll()cyaiiiii,.561. 
Phylloxanthiu,  561. 
Physalin,  628. 

Physick's  alkaline    solution, 
660. 
bitter  tincture  of  iron,  693. 
jelly  strainer,  125. 
medicated  lye,  660. 
tetter  ointment,  9.32. 
Physician's    bad    hand-writ- 
ing, 957. 
Physostigmine,  570,  586. 

salicylate,  586. 
Pliytolaccia  (eclect.),  865. 
Phytolaccin  (eclect.J,  865. 
Picolin,  548,  574. 
Picroglucine,  58.S. 
Picrolichenin.  631. 
Picrotoxin,  534,  623,  632. 
Pierlot's     solution     animon. 

valer.,  708. 
Pile  confection,  870. 
electuary,  870. 
ointment,  '.)ii4. 
of  weights,  70. 
Pile'scherry-laurelwater,653. 
rules  for  obtaining  alcohol 
oi' certain  strengths,  87. 
table  of  s])ecific  gravity  of 
water,  83. 
Pill  boxes,  50. 
necked,  50. 
coating,  SSo,  1033. 
Furley,  1034. 
gelatine,  885. 
Frawciscus'  apparatus, 
886. 
Proctor,  10.34. 
sugar,  885,  1033. 
compressed,  887. 

Smedley  apparatus,  887. 
dispensing,  1031. 
division,  893. 
dusting,  1033. 
excipients,  890. 
finisher,  892,  893. 
forming,  1031. 
gelatine  coating,  885. 
gilding,  886. 
machine,  46,  892,  1032. 
Wilson's,  46. 
Wirz's,  46. 
masses.     See  Massa. 
prei)aration,  890. 
roller,  45,  892. 
silvering,  886. 
size  of,  889. 
substances  adapted  to,  889. 

unsuited,  890. 
sugar-coated,  885,  1033. 


Pill- 
tile,  46,  892. 
Pills  (Piluhei,  889. 
acid,  tannic,  904. 
aloes,  897. 

and  asafoetida,  897. 

and  iron,  897. 

and  mastichj  897. 

and  myrrh,  897. 
aloin  and  podophyllin,  903. 
Anderson's,  1055. 
anodyne,  907. 
anti-bilious,  903. 
antimonii  comi).,  898. 
aiierient.  Cutter's,  902. 

Mitchell's,  902. 
argent  nitras,  908. 
aromatic  and    tonic  (Par- 
rish's),  906. 

Matter's,  908. 
asafietida,  898. 
Becquerel's  gout,  901. 
Blancard's,  899. 
blue.     See  Massa. 
calomel  conip.,  898. 
camphor  and  opium,  906. 
cannabis  indic.e,  907. 
cathartic  comp.,  898. 

modified,  903. 
Chapman's  dinner,  902. 

intermittents,  906. 
chinoidine,  !i05. 
cinchonine  sulph.,  905. 
colchic.  c.  hydrargyr.,  902. 
colocynth.     and     hyoscy- 

amus,  902. 
copaiba.     See  Massa. 

comj).,  90S. 
costiveness  habitual,  902. 
croton  oil,  903. 
dinner,  Cha])raan's,  902. 
emraenagogue.  Otto's, 907. 
extract,  cannabis,  907. 
female,  Hoo])er's,  1054. 
ferri  carbonat.    See  Massa. 

com]).,  898. 

iodide,  899. 
Buckler's,  899. 
Coddington's,  899. 
comj).,  899. 
])ermanent,  899. 

Quevenne's,  906. 

et  quinin-cC,  905. 
galbanicomp.,  900. 
gout,  Becquerel's,  901. 

Lartique's,  901. 

Vance's,  907. 
Hooper's  female,  1054. 
hydrargyri  bichloridi,  907. 

iodidi  comj).,  907. 
intermittents,       oVjstinate, 

Chajtman's,  906. 
iron.     See  Pill  Ferri. 

comp.,  898. 
Lady  Webster's,  897. 
Lartique's  gout,  901. 
Laxative    and    tonic.    Dr. 
Thomas's,  902. 

Marshall's,  1054. 
Mitcliell's  aperient,  902. 

tonic,  906. 
Mutter's  aromatic,  908. 


Pills— 

opii,  900. 

et  camphor.,  906. 

Otto's  emmenagogue,  907. 

phosphorus,  900. 

plumbi  acet.,  904. 

Plumraer's,  898. 

podophyllin  et  aloin,  903. 
tonic,  903. 

Quevenne's  iron,  906. 

quinidiine  sulph.,  905. 

quininie  sulpli.,  904. 
soluble,  9')4. 

rhei,  900. 
comp.,  900. 

rheumatic.     See  Gout. 

Ricord's  tar  and  coiiaiva, 
908. 

saponis  comp.,  911. 

scilke  comp.,  903. 

Scott's,  1055. 

silver  nitrate,  908. 

tar  and  copaiva,  908. 

Thomas's    tonic   laxative, 
902. 

tonic,  aromatic,  906. 

laxative  i  Thomas's),  902. 
podoplivHin,  903. 
MitcheU's,  906. 

Vance's  gout,  907. 
Pilocarpine,  570,  585. 
Pinipicrin,  631. 
Finite,  436. 
Pint,  72. 
Piperaceic,  alkaloids,  572. 

essential  oils,  5(i3. 

neutral  principle,  630. 
Piperidine,  573,  613. 

piperate,  613. 
Piperine,  572,  613. 
Piperoid  of  ginger,  755,  757. 
Pipsissewa  beer,  1055. 
Pitayine,  604. 
Pitch,  Burgundy,  522. 
Pix  Canadensis,  522. 
Plants,  collection,  105. 

cultivation,  108. 

desiccation.  111. 

drying      and     powdering, 
111. 
Plasma,  948. 

belladonniE,  948. 

picis,  948. 

plumbi,  948. 

potassii  iodid.,  949. 

sinapis,  949. 

tar,  948. 
Pla-smata,  9.35,  948. 
Plaster,  acid  carbolic,  548. 

adhesive,  940. 
tin  can  for,  50. 

amidou,  946. 

bases,  949. 

breast,  942,  945. 
Dewees',  942. 
Wilson's,  943. 

Burgundy  pitch,  939. 

corn  annular,  946. 

court,  453. 

diachylon,  482,  940. 

hemlock  pitch,  939. 

isinglass,  453,  938. 
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Plaster— 

leail,  481.',  040. 

LtMjau's,  mi'. 

inaiiiiniiry  abscess,  043. 

inustanl,  OftO. 

setlalivc,  rancoast's,  943. 

spice,  O'lO. 

slreii^'tlieniiig,  938,  943. 

thai.sia,  4-_'4. 

universal,  942. 

warmiin;,  W.K 

wliite  felt,  !'4ti. 
Piaster  hlock,  04:{. 

cloth,  ;t4il. 

oil  doeskin,  947. 

irons,  044. 

spreatliiis;,  943. 
nuicliiiie,  04*). 
Plasters,  !•.{:.. 

unorticinal,  041. 
Platinum,  :V2■^. 

hinoxide,  '-i-A. 

crucible,  lti4. 

oxide,  .'^-4. 

jierelilorido,  324. 

and  sodium  eiiloride,  324. 

test  solution,  41U. 
Pluml>au'in,  (i30. 
Plumliau'inace:e,  neutral 

principle,  030. 
(Pluml)i),  aeeta.'i,  :VM. 
test  solution,  4n7. 
tested  volumet.,  414. 

carbonas,  332. 

cbloridum,  333. 

iodidum,  333. 

nitras,  333. 
fnsus,  334. 

oxiduni  rubrum,  334. 
seniivitreum,  334. 

|)rotoxiduui,  334. 

subacetas,  liquor,  335. 

tunnas,  33<i. 
Plumbum    Lead),  330. 
Phimmer's  i)ills,  898. 
PodoplivUin,  855,  856. 

].ills,'!t(»3. 
Poison  closet,  33. 
Poisons,   how  to   keep,    33, 

34. 
Polariscope,  434. 
Polarization,  434. 
Pollenin,  410. 
Polvchroite,  558. 
polychrome,  *)24,  633. 
Polyi,'aliii.  53»>. 
Pomade  of  iodide  of  potas- 
sium, 040. 
Pomatum,  1017. 
Poppvheads,  434. 
Popuiin,  (i30. 

(eclect.),  865. 
Porcelain  cup,  47. 
Porphyrharmine,  572,  586. 
Porphyroxine,  570,  582. 
Port  wine,  460. 
Posture,  change  of,  1043. 
Potash,  214. 
Potassa,  214. 

saturating    power,    212, 

213. 
tested  voluiu.,  414. 


Potassa  — 
caustic,  214. 
cum  ealce,  215. 
hy.lrate,  214. 
hydriodate,  178. 
sulpliuratu,  217. 
Pota-ssii  acetas,  217. 

tested  V(dum.,  414. 
aiitimonias,  3!'5. 
arseniiis  li(ptor,  387,  642. 
bicarijDiias,  218. 

saturating    power,    212, 
213. 

tested  volum.,  414. 
bichromas,  210. 

test  solution,  407. 
volum.,  411. 
bisulphas,  220. 
bitartras,  220. 
boracico-tartras,  221. 
et  boracis  tartras,  221. 
bromidum,  183. 

tested  volum.,  413. 
carbonas,  221. 

im])ura,  214. 

pura,  222. 

saturating    power,    212, 
213. 

tested  volum.,  414. 
chloras,  223. 

tablets,  880. 

yield  of  oxygen,  171. 
chromas,  225,  4(15. 

test  solution,  408. 
citras,  225. 

tested  volum.,  414. 
cyanithnn,  226,  543. 

tested  volum.,  413. 
ferricyanide  test  solut.,  408. 
ferrocyanid,  227,  540. 
iodidum,  178. 

test  solution,  400. 
iodo- hydra rtryr.  iodid.,314. 

test  solution,  4()!l. 
et  hydraruyr.  iodid.,  314. 
hypermaui;anas,  381. 
bypoj)hosphis,  228. 
nitras,  220. 
permanganas,  381. 

test  solution,  409. 

tested  volum.,  414. 
I)hosphas,  230. 
prussiate,  yellow,  227,  540. 
sesquicarbonate,  223. 
silicas,  231. 
et  sodii  tartras,  226.    ' 

tested  volum.,  414. 
stiljiha-s,  231. 
sulphis,  232. 
sulpho-carbolas,  251. 
sulplio  carulate,  560. 
tartra.s,  2.!2. 

test  solution,  410. 

tested  volum.,  414. 
Potassio  cni>ric  tartras,  410. 
Potato  starch,  431. 
Poultice,  040. 
Pound,  (i7. 
Pourini,',  134,  1038. 
Powder  (Powders),  813. 
Aluaroth's.  .300. 
ammou.  carbon.,  822. 


Powder — 

antacid,  821. 

anti-intermittent,  820. 

antimonial,  'M>6. 
Tyson's,  392. 

antisjiasmodic,  822. 

aromatic,  N18. 

astriiiu'ent,  .s21. 

bismuth  and  rhubarb,  822. 

bleaching,  284. 

boxes,  50. 

calomel  and  jalap,  823. 

("aslillon's,  1040. 

chalk,  821. 

cochineal,  conip.,  707. 

composition,  1053. 

diarrhcea,  .'<21. 
of  infants,  821. 

diluents  of,  817. 

dispensing,  81(1,  1022. 

division  of,  81(). 

Dover's   810. 
liquici  sul)stitute,  989. 

dusting  of,  1 12. 

eHervesciiig,  fever,  989. 

envehqie,  l(i23. 

ergot,  comj>.,  823. 

fineness,  118. 

folding,  1022. 

fumigating,  1014. 

gastric  irritability,  822. 

gauge,  1024. 

heavy,  administration,  815. 

indigestion,  chronic,  822. 

iron  and  (piinine,  820. 

Jacobi,  306. 

James's,  ,sl8. 

hictinated,  814. 

magnesia  and  rhubarb,  820. 

morphine,  diluted,  822. 

neutralizing,  823. 

jiaper,  1022. 

j)recipitated,  119. 

sachets,  1014. 

sedative,  821. 

Scidlitz,  819. 

sifting,  118. 

soda,  000. 

stimulant,  823. 

styptic,  007. 

substances  adapted  to,  815. 
unsuited  to,  815. 

uterine  hemorrhage,  823. 

yeast,  9!»0. 
Powdering,  111. 

of  camphor,  1 15. 

gum  resins,  1 15. 

oily  drugs.  111. 
Pravaze's  s()lntion,  344. 
Precii-itant,  110. 
Precipitate,  119. 

red,  31(). 

white,  :i18. 
Precipitiition,  119. 

jar,  120. 
Preparations       best      given 
alone,  975. 

extemporaneous,  952,  977. 

])errnanent,  052. 
Prescription,   951,  955,   957, 
05,s. 

abbreviations,  955. 
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Prescription — 
adjuvaut,  959,  969. 
basis,  959,  969. 
blanks,  957,  958. 
chirography,  956. 
compounding,  1018. 
corrective,  959,  969. 
counter,  32. 
diluent,  959. 
dispensing,  1021. 
excipient,  876,  959. 
grammatical  explanations, 

995. 
heading,  957. 
inscrii)tion,  959. 
labels,  1027,  1028. 
language,  953. 
numerals,  956. 
l»aper,  957,  1022. 
reading,  1030. 
scales,  35. 
signatura,  959,  961. 
signs,  956. 

subscription,  959,  960. 
superscription,  959. 
symbols,  956. 

synonym,  explanatory,  954. 
vials,  1025. 
writing  of,  957. 
Primulaceie,     neutral    iirin- 

ciple,  629. 
Principles,  neutral,  622. 
animal,  632. 
nitrogenized,  632. 
quaternary,  632. 
sulphuretted,  632. 
ternary,  623. 
Process,  carbonating,  165. 
Processes,      pharmaceutical, 
104. 
comminution,  105. 
requiring  heat,  105. 
of  reduction,  105. 
of  solution,  105. 
Procter,  Jr.,  drop  table,  76. 
fluid    extract   authemidis, 
753. 
jalapae,  752. 
rhei  cum  senna;,  751. 
sumbul,  753. 
resins,  decoloration,  167. 
succus     taraxaci    paratus, 

758. 
syrup         hypophosphites, 
comp.,  361. 
of  calcium,  277. 
iodide  of  iron  and  man- 
ganese, 378. 
iodide  of  manganese,  377. 
phosphates,  undissolved, 

353. 
pipsissewa,  778. 
uv;e  ursi,  778. 
Proctor  on  coating  pills,  1034. 
Proof  spirits,  462. 
Propheretin,  626. 
Prophetin,  626. 
Propyl,  493,  548. 
Propylamine,  573,  619. 
chloride,  619. 
cordial,  712. 
muriate,  619. 


Protection    from    light    (of 

sick),  1045. 
Protein,  444. 

compounds,  445,  449. 
Protopine,  570. 
Protoquinamicine,  572. 
Prunes,  444. 
Prunin  (eclect.),  865. 
Prussian  blue,  358. 
Pseudo  morphine,  570,  582. 

sugars,  436. 
Psora  lein,  584. 
Pteleiu  (eclect.),  865. 
Pulpit,  868. 
Pulveres,  813. 

eftervescentes     aperientes, 
819. 
Pulvis,  Algarothi,  390. 

aloes  et  canella;,  822. 

antimonialis,  817,  818. 

aromaticus,  817,  818. 

creta  comp.,  817,  818. 
Ph.  Br.,  818. 

effervescens  comp.,  819. 

glycyrrhiza;  comp.,  819. 

iliecacuanhte  comj}.,  819. 
et  opii,  819. 

Jacobi,  396. 

jalapaj  comp.,  820. 

morphinic  attenuatus,  822. 
comp.,  820. 

rhei  comp.,  820. 
Punicin,  625. 
Purpurin,  559. 
Purree,  561. 
Putcha  pat,  1009. 
Putrefaction,  639. 
Pvin,  448. 
Pyrene,  502,  548. 
Pyridine,  574. 
Pyroacetic  spirit,  428. 
Pyroxylic  spirit,  428. 
Pyroxvlin,  420. 
Pyroxylon,  420. 
Pyrrhol,  548. 
Pyrrholine,  574. 

Q. 

Quantitative  testing,  402. 
Quantities,  apportioned,  959. 
Quassin,  624,  633. 
Querein,  6.30. 
Quercite,  436. 
Quercitin,  .559. 
Quercitrin,  561. 
Quevenne's  iron,  375. 
Quicksilver,  307. 
Quinamicine,  572. 
Quinamidine,  572. 
Quinamine,  571. 
Quince  seed,  434. 
Quinidamine,  571. 
Quinine,  571,  589. 

amorphous,  602. 

tests,  589,  593. 
Quininse  acetas,  597. 

antimonias,  596. 

arsenis,  596. 

bisulphas,  590. 

citras,  597. 

gallas,  597. 


Quininje — 

ferri   et  magnesii  sulphas, 

596. 

hydriodas,  596. 

hydrobroma-s,  591, 

hydrochloras,  592. 

hydroferrocyanas,  597. 

hypophosphis,  596. 

iodosulphas,  590,  596. 

kinas,  597. 

lactas,  596. 

murias,  592. 

sulphas,  592. 

adulterations,  594. 

sulphocarbolas,  597. 

taunas,  597. 

tartras,  597. 

uras,  597. 

valerianas,  595. 
Quinicine,  572,  601. 
Quinidine,  571,  597. 

hydriodate,  598. 

suli)hate,  598. 
Quinoidine,  602. 
Quinoline,  548,  574. 

R. 

Rabbit  fat,  494. 
Rademacher's  tincture  ferri 

acet.,  304. 
Radiated  heat,  147. 
Raisins,  444. 
Rand's  collodion,  422. 
Ranges,  56. 
Ranunculace[e,alkaloids,569. 

essential  oils,  505. 

neutral  principles,  623. 
Rat-tail  file,  152. 
Rats,  preventing  injury  from, 

18. 
Rattlesnake,   Bibron's    anti- 
dote, 182. 
Reagents,  405. 
Reaumur's  thermometer,  99. 
Receiver,  quilled,  151. 

tubulated,  150. 
Recipes,   for  popular  reme- 
dies, 1052. 
Red,  cinchona,  552. 

kinovic,  552. 

oil,  811. 

precipitate,  316. 
Reduction,  164. 

tube,  165. 
Regianin,  6.30. 
Regulus  antimonii,  389. 
Remington's  still,  160.    " 
Repercolation,  136. 
Resedacea?,  essential  oils,  505. 
Resina,  519,  854. 

copaiba,  8.54. 

jalapa,  8.54. 

podophylli,  854. 

scammonii,  8.55. 
Br.  Ph.,  856. 
Resinoids,  851. 
Resins,  517. 

decoloration,  167. 

fossil,  519. 

proper,  578. 

tests,  524. 
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lU'tiMl,  ]>lain,  150. 

stjm<l,  15(1. 

tiilxihitfil,  l,".l. 
i;lKit);irl>(.Tin,  .").'i4. 
llliaiimiiot'iu,  neutral    princi- 

|(lfS,  t)L''>. 

Ulianiiu'tin,  55js,  (i25. 
Illiaiiiiiiii,  )>125. 
Klia|>(iiitiein,  534. 
Itliciii,  '>'M. 

(eoleot.  I,  StJti. 
Ulii'iimatic  pills,  901. 
Ivlu'iiiniii,  5;i4. 
Uliiiiaiitliii),  &29. 
UliniK'oretiii.  51,s,  634, 
i:lio(lt>.\ai)tliin,  552. 
liliu-aJiiR',  57(1. 
Kliultarh,  .S'JO. 

aii^l  inaiinesia,  820. 

percolating,  144, 

jiowderini,',   lull. 
Tilnisiii  (eclect.),  865. 
It  ice,  4:i2. 

jelly,  104S,  104:1. 
Rieliard's     chalk     mixture, 

lit.->4. 
Richardson's  comp.  syrup  of 

])hosph.,  '.io'.i. 
Pioastiiit;  ores,  164. 

oriranic  substances,  164. 
Hobert's  syru|)  phosph.  iron 

et  amnion.,  350. 
Rohcrvalil's  scales,  38. 
Koccelin,  5(i0. 
Koch  el  le  salt,  226. 
Kock  candy,  437. 
Room,  change  of,  1044. 
Roots,  collection,  ll»5. 

drying,  10(). 
Rosacea-,  alkaloids,  573. 

essential  oils,  ."i(j6, 

neutral  principles,  625, 632. 
Ro.se,  confection,  868,  869. 

essence,  1009. 

leaf- tablets,  883. 

lip  salve,  fi30. 

water,  toilet,  1009. 

geranium  water,  1008. 
Rosin,  519. 
Rottlerin,  558. 
Rul)iacea',  alkaloids,  573. 

neutral  princijiles,  626. 
Rules  of   a   ]>harmaceutical 
store,  1040. 

for    obtaining    alcohol    of 
certain  sp.  grav.,  87. 
Rum,  46(1 
Runiicin,  5.'i4. 
liuinin  icclect.),  866. 
Rump's  (piinine  test,  594. 
Runge's  sutrar  test,  442. 
Russian  isinglass,  452. 
Rutace:e,  alkaloids,  570. 

essential  oils,  ."lOti. 

neutral  princii>les,  624. 
Rutvle,  49.S. 

hydruret,  498. 


Sabadilline,  .572,  615. 
Saccharatcs,  437. 


Saccharides,  435. 
Saccharine  principles,  430. 
Saecharomctcr,  .S4,  )S7. 
Saccharum,  443. 

laetis,  444. 

saturni,  331. 
Sachet  jiowdcrs,  1014. 

frangipanni,  1014. 

heliotrope,  1015. 

marcchale,  1015. 

milleHeur,  1015. 
Safety  can,  27. 

tube,  158. 
Sagapeuuui.  521,  523. 
Sago,  431. 

jelly,  1048. 
Sal  amnioiiiaci,  259. 

diureticus,  217. 

E])sonienis,  291, 

prunella-,  230. 

Rochelle,  226. 

soda,  241. 
Salep,  4;y. 
Saleratus,  222. 

sodium,  239. 
Salicacciii,  neutral  principles, 

630. 
Salicin,  498,  630,  636. 
Salicvle,  498. 

hydruret,  498. 
Salicylites,  543. 
Saligenin,  498,  637. 
Saline  draught,  988, 
Saliretin,  637. 
Salsaitarin,  631. 
Salt  bath,  242. 
Salt  mouths,  20. 
Salt,  common,  242. 

Epsom,  291. 

Glauber's,  249. 

Rochelle,  226. 

smelling,  257. 

of  tartar,  221. 
Saltpetre,  229. 
Salve,  Becker's  eye,  932. 

Deshler's,  917. 
Sandarac,  519. 
Sand-i)ath,  1()0. 
Sanguinarin  (eclect.),  866. 
Sanguinarine,  570,  583. 

(eclect.),  866. 
Santalacese,  cssent.  oils,  511. 
Saiitalin,  558. 
Santonates,  536. 
Santonin,  533,  5.35. 
Saj)  green,  558. 
Sapindacea-,  alkaloids,  570. 

neutral  principles,  624. 
Sapo,  4.S6. 

mollis,  486. 

niger,  486. 

viridis,  486. 

vulgaris,  486. 
Sapogenin,  623. 
Sa|)onin,  623,  625. 
Sapotaceie,    neutral     princi- 
ples, 624. 
Saratoga  water,  artificial,  195. 
Sarkina,  448. 
Sarkosina,  621. 
Sarsa|)arillin,  631. 
Sassafras  camphor,  516. 


Sassafra.s — 

medulla,  434. 

l)ith,  434. 
Saturation,  chemical,  123. 

pharmaceutical,  123. 
Sauterne  wine,  460. 
Scales,  35. 

army,  .37. 

Reranger's  pendulum,  38. 

prt-scription,  35. 

liobcrvahrs,  .38. 
Scammoiiin,  ()28,  635. 
Scammony,  521,  524. 
Schetler,     lime,     hypojihos., 
276. 

syrup,    phosphate,  comp., 
:^.52. 

pepsin,  4.55. 
Scheibler's  alkaloid  test,  567. 
Schiedam  schnaj)j>s,  6ti5. 
i  Schirt''s  spec.  grav.  method, 
I  83. 

Schlii)pe's  salt,  396. 
Schmidt's  sugar  test,  442. 
Schonbein's  ozone  test,  172. 
Schultze's  alkaloid  test,  567. 
Schwartzenberg's      alkaloid 

test,  566. 
Schweizer's  .solvent  for  lig- 

nin,  417. 
Scillite,  435. 
Scillitin,  631. 
Scillitine,  (331. 
Scoparin,  559,  625. 
Scordiin,  629. 
Scott's  pills,  1055. 
Screen  for  gas-lamp,  94. 
Scrophulariacea-,    neutral 

principles,  628. 
Scrophularin,  629. 
Scruple,  67. 
Scrupulus,  956. 
Scudaniore's    gout   mixture, 

992. 
Scutellarin  (eclect),  866. 
Scutellarine  (eclect),  866. 
Scyllite,  435. 

Sea-water,  artificial,  1003. 
Secaline,  573,  619. 
Secrets,  medicated,  884. 
Seed  collection,  107. 
Seed  lac,  519. 
Seidlitz  powders,  819. 
Selecta  e  prescripta,  9.55. 
Selecting      and      combining 

medicines,  9()7. 
Semis,  956. 
Senecin  (eclect.),  867. 
Senecionine  (eclect.),  867. 
Senegin,  536. 
Senna,  percolating,  144. 
Sepeerine,  572.  ()13. 
SerjK-ntarin,  6.30. 
Serum  blood,  445. 

laetis,  44S. 
Sesami  folium,  434. 
Sevum,  !H3. 
Shaker's  herbs,  107. 
Shelf-brackets,  23. 
Shell  of  egg,  44i». 
Shellac,  519. 
Shelving,  23,  24,  28. 
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Sherry  wine,  iW. 

Shitiii,  collodions,  423,  424. 

elixir  ciiiclioiiaferrat.,  709. 

mistura    asaftetida  coiup., 
!is8. 
Show-colors,    freezing    pre- 
vented, 25. 
Shop,  management,  1039. 
Show-jars,  25. 

Sick  roonimanagement,1043. 
Sieves,  44,  lis. 
Sifter,  Blood's  flour,  119. 
Sifting,  lis. 

machine,  Harris's,  119. 
Signatnra,  95!),  9()1. 
Signs  in  prescriptions,  956. 
Silver,  207. 

salts.    See  Argnitum. 
Silvering  pills,  1033. 
Simarubacea;,  neutral  princi- 
ples, 624. 
,    Simmering,  (ioo. 
Sinapine,  632. 
Sinapism,  950. 
Sink,  33. 
Siukalina,  632. 
Siphon, 127. 

bottle,  194. 

Bullock's  carboy,  57. 
Sitting  up,  1045. 
Skeletonizing  leaves,  418. 
Skim  milk,  450. 
Skuleine,  631. 
Slide  for  mortars,  33. 
Slipper  bed-jian,  5i>. 
Slippery-elm  bark  jelly,  1049. 
Slocum's  lozenge  board,  873. 
Small  beer,  4()0. 
Smedlev's    pill    compressor, 

887. 
Smelling-salts,  257. 
Smilace;e,  neutral  principles, 

631. 
Smilacin,  631. 

(eclect.),  867. 
Soap,  480,  485. 

antidote  to  acids,  192. 

black,  486. 

Castile,  486. 

common,  486. 

fat,  480. 

glass,  486. 

green,  486. 

palm,  486. 

potassa,  485. 

resin,  486. 

soda,  485. 

soft,  4«!6. 

Windsor,  486. 
Soda,  234. 

vol.  solution,  415. 
tested  w»lumet.,  414. 

caustic,  234. 

chlorinata,  236. 

mint,  990. 

powders,  990. 

saheratus,  239. 

washing,  241. 

water,  193. 
cooler,  195. 
counter,  27. 
syrups,  786. 


Sodii  acetas,  236. 
et  antimon.  sulphuret.,  396. 
arsenias,  3SS. 
et  auri  chlorid.,  321. 
benzoas,  237. 
biboras,  240. 
bicarbonas,  238. 
saturating    power,    212, 

213. 
tested  volumet.,  414. 
venalis,  239. 
saturating  power,  213. 
test,  volumet.,  414. 
bisulj)his,  239. 

test,  volumet.,  413. 
bitartras,  test  solution,  407. 
boras,  240. 
bromidum,  185. 

test,  volumet.,  413. 
carbonas,  241. 

test  solution,  407. 
test,  volumet.,  414. 
exsice£)rta,  242. 
saturating  power,  212, 

213. 
tested  volumet.,  414. 
chloras,  242. 
chloridum,  243. 
cholas,  557. 
choleinas,  454. 
citras,  243. 
citro-tartras  effervescence, 

253. 
ethylas,  244. 
hypophosphis,  244. 
hyposul))his,  245. 
test  solution,  408. 
volumet.,  411. 
iodidura,  179. 
molybdate,  406. 
nitras,  246. 
phosphas,  247. 

test  solution,  409. 
phosjjho  tungstas,  567. 
et  platini  chlorid.,  324. 
pyrophosph.,  248. 
salicylas,  248. 
santoninas,  249. 
silicatis  liquor,  249. 
subboras,  239. 
suljjhas,  250. 
sulphis,  250. 

tested  volumet.,  413. 
sulphocarbolas,  251. 
sulphovinas,  252. 
tartro-citras  efferves.,  253. 
tungstas,  252. 
valerianas,  252. 
Sodium,  234. 
salts,  233. 
Solanacese,  alkaloids, 572,573, 
608. 
neutral  principles,  628. 
Solanine,  572,  608. 

test,  616. 
Solanidine,  609. 
Solaniedine,  609. 
Solution — 

acid  hydrosulphuric,  test, 
408. 
oxalic,  volumet.,  414. 
Ijicric,  test,  409. 


Solution — 

acid,  tannic,  test,  410. 

tartaric,  test,  410. 
albumen,  407. 
alkaline,  Pliysick's,  660. 
alumina  benzoated,  329. 
ammonia,  263. 

in  alcohol,  265. 

in  water,  263. 
strong,  264. 

acetate,  264. 

carbon,  test,  407. 

chloride,  test,  408. 

citratis,  265. 

oxalate,  test,  409. 

phosphate,  test,  409. 

sulphide,  test,  410. 

va  1  erian  ate.  Pier  1  ot's,  708. 
arsenical,  Biette's,  386. 

Fowler's,  387. 

Pearson's,  3s8. 
barium  chloride,  test,  408. 

nitrate,  test,  409. 
bismuth   and  ammon.   ci- 

trat.,  398. 
bromine,  181. 
calc.  chloride,  276. 

test,  408. 

sulphate,  test,  410. 
chinoidine,  acetate,  890. 
chlorine,  175. 

tested  volumet.,  412. 
copper     ammon.     sulph., 
test,  407. 

sulphate,  test,  410. 
Dobell's,  1004. 
Donovan's,  386. 
ethereal, of  prepared  cotton, 

422. 
Fowler's,  387. 
gelatin,  test,  408. 
gold  chloride,  test,  408. 
gutta  ])ercha,  643. 
Harle's,  388. 
indigo,  test,  408. 
iodine,  test,  409. 

volumet.,  412. 
iron,  chloride,  344. 
test,  408. 

citrate  and  quinine,  356. 

malate,  981. 

nitrate,  365. 

perchlorate,  359. 

subsulphate,  369. 

sulphate,  369. 
test,  408. 

tersuljihate,  373. 
Labarraque's,  236. 
lead  acetate,  test,  407. 
Ledoyen's,  333. 
lime,  282,  642. 

tested  volumet.,  414. 

saccharated,  283. 
tested  volumet.,  414. 
litmus,  406. 
Lugol's,  180. 
Magendie's,  801. 
magnesium,  test,  409. 

citrate,  290. 
mercury  iodide,  and  potas- 
sium, 409. 

chloride,  test,  409. 
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Solution — 

iiuToiirv,  nitrate,  314. 
Monsel's,  -.W.K 
iuor|iliin»'  siilpliate,  801. 

Miiucndie's,  Sdl. 
Pierlot's,  70S. 
j>liitiiHini     chloride,     test, 

41(1. 
potassa,  L'l"). 
}K)tassi(>  cupric        tartrate, 

tost,  410. 
potassium  aci'tate,  217, 992. 
bicliroinate,  test,  407. 

vuiunu't.,  411. 
chroniate  test,  408. 
ferridovanide,  test,  408. 
terrocvanide,  test,  408. 
iodide,  test,  409. 

and  niercury,  409. 
perinaniranate,  te.st,  409. 
sulphate,  test,  410. 
Pravaze's,  .{44. 
]>rocesses  of,  10-^. 
quininiE  et  f'erri,  981. 
silver        auunouio-uitrate, 
test,  407. 
nitrate,  test,  409. 
voluniet.,  41.'{. 
sulphate,  test,  410. 
soda,  23"). 

voluniet.,  41.^. 
sodium  hitartrate,  test, 407. 
carbonate,  test,  407. 
chlorata,  2.Sti. 

tested  volumet.,  412. 
hyi>osulpiiite,  test,  408. 

Voluniet.,  411. 
phosphate,  test,  409. 
tartro  citrate,  253. 
turmeric,  40fi. 
zinc,  chloride,  297. 
Solutions,  121,  971. 
in  alcohol,  ti42. 
chemical,  121. 
cla.ssification,  G41. 
complex,  121. 
in  ether,  ((43. 
simple,  121,  642. 
test,  407. 

voluniet.,  411. 
in  water,  (142. 
in  wine,  <)43. 
Solvent,  121. 
Sonnen.schein's  alkaloid  test, 

56(i,  .508. 
Sorbin,  43.'). 
Sorbite,  4.3."). 
Soup,  vegetable,  1049. 
.'^paniolitniin,  ."itiO. 
Sparixancin,  il'M. 
Spartrinc,  b.'il. 
Sjjarrow's  centrifugal  mixer, 

97H. 
Sparteine,  .")72,  f.l6. 
Spatula,  bone,  45. 
f?la.ss,  45. 
ivory,  45. 
porcelain,  45,  163. 
steel,  45. 
rest  for,  45. 
Species,  K12. 

anthelmintic,  813. 


Species — 

laxantes  St.  Germain,  812. 
pectorales,  Sl.'i. 

cum  fructibus,  ,S13. 
Specific  gravity,  77. 

and  Uauiue,  87. 

bottle,  SO. 

extemporaneous,  81. 

of  minute  (|uantities  of 
licpiids,  X2. 

Schitfs  nu'tliod,  .S3. 

and  tcmpfrature,  H2. 

of  water  at  dillurent  tem- 
iieratures,  .s3. 

soluble  substances,  79. 

light  substances,  79. 

powders,  79. 
Spermaceti,  487. 
cerate,  916,  923. 
mixture,  994. 
Si)ice  jdaster,  Parrish,  950. 
Spirit  (Spiritus) — 

a-thereus,  462,  468,  664. 
a'theris  acetic,  462. 

elilorid.,  4fi2. 

compositus,  462, 467, 664. 
(drops),  76. 

nitrici,  462,  467,  664. 

nitrosi,  462,  467,  664. 
(dro])s),  76. 

and  gum  Arabic  in  mix- 
tures, 1037. 
ammonia-,  265,  642,  664. 

test  volumet.,  414. 
aroniat.,  266,  642,  664. 
anise,  ti64,  666. 
of  ants,  470,  531. 
aurantii,  064,  666. 
cami)lior;i',  (i64,  666. 
chloroformi,  470,  (i64,  666. 
ciunamomi,  664,  666. 
ether.     See  Spirit,  jEther. 
ferri  chlorat.  a-ther.,  344. 
formica',  470,  5.31. 
frumenti,  4(i2,  664. 
of  (iarus,  710. 
gaultheriic,  (i(\r>,  667. 
hartshorn,  263. 
iron,  chloride,  344. 
juniper,  665,  667. 

conij).,  665,  667. 
lavencler,  665,  (167,  1010. 

conip.,  665,  667. 
lemon,  665,  668. 
mentba-  i)iperita',  665,  668. 

viridis,  665,  (i68. 
mindfrcrus,  264. 
nnisturd,  1016. 
myrcia',  ()(!5,  668. 
niyristica',  665,  669. 
neutral,  459. 
nitri  dulcis,  462,  468. 
(drops),  76. 

and  gum  Arabic  in  mix- 
tures, 1037. 
nutmeg,  665,  6<)9. 
odoratus,  ()65,  1008. 
orange,  6114,  Wti\. 
peppermint,  665,  668. 
]iroof,  4t)2. 
jivroaeetic,  428. 
jiyroxylic,  428. 


Spirit  (Spiritus) — 

salis  duleis,  462. 

sina)>is,  lOKi. 

sjiearmint,  665,  668. 

sweet,  4.'iit. 

turpentine,  .503. 

villi  galliei,  462,  665. 

wood,  42S,  470. 
Spitta's  lozenges,  ^^72. 
Spoduineiie,  2.50. 
Sponge,  burnt,  164. 
S]>oiiges,  litiw  to  keep,  25. 
Sjxpoiifuls,  75. 
Spreading  of  blisters,  918. 

plasters,  943,  947. 
Sj)ritz,  167. 

Squibb's   general    apparatus 
stand,  156. 

conden.ser,  1,54. 

grnminet,  152. 

])ercolator,  139. 
Squills,  ))ercolating,  136. 
S<[uire's  infusion  jiot,  654. 
St.  (lerniain  tea,  .^12. 
St.  Yves'  lapis  ojdithalraicus, 

306. 
Stains  of  nitric  acid  removed, 
261. 

nitrate  of  silver  removed, 
269. 
Stand,     general     apparatus, 
1.56. 

burette,  404. 

condenser,  153. 

retort,  155. 
Staphisaine,  569,  575. 
Starch,  430. 

gelatinized,  405. 

iodatum,  431. 

iodide,  soluble,  ISO. 
syrup,  180. 
Stas'  alkaloid  test,  568. 
Steam-bath,  102,  148. 
modifieil,  148. 

boiler,     pharmaceutical, 
102. 
Stearin,  482. 
Steam's  glycerole  of  lactu- 

carium,  795. 
Stearopten,  496,  .503. 
Stereuliacea-,  alkaloids,  670. 
Stii)iuin,  389. 
Stibnietthylium,  566. 
Still,  159. 

copper,  1.59. 

pharinaceut.,  1.59. 

Kemington's,  KiO. 
Stillingin  leclect.),  867. 
Stopjier,  gum  ela-stic,  49. 

removed,  1039. 

restored  to  bottle,  1038. 
Storax,  522. 

Store,    (lis|(ensing,    arrange- 
ment, 17. 
i      rules  and  regulations,  1040. 
Stove,  gas,  95. 
Strainer,  124. 

flannel,  126. 

jelly,  I'hysick's,  125. 
Straining,  i24. 

syru|)s,  125. 
Strassburg  turpentine,  520. 
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Struthiin,  623. 
Strycliiiine,  571,  605. 

acetate,  006. 

hydriodate,  606. 

iodate,  606. 

muriate,  606. 

nitrate,  6u6. 

sulphate,  606. 

tannate,  606. 

test,  616. 
Strychnos,  alkaloids,  605. 
Styptic,  botanic,  1014. 
Styraceie,  balsams,  521. 
Styracin,  522,  523. 
Styrax,  522. 

calamita,  522, 
Styrol,  522,  523. 
Styrone,  514. 
Sublimate,  corrosive,  309. 
Sublimation,  162. 

of  camphor,  163. 
Subscription,  959,  960. 
Succi  (juices),  758. 
Succinum,  519. 
Succus    liquiritijB    depurat.. 
849. 

taraxaci  paratus,  758. 
Suet,  913. 
Sugar,  434. 

barley,  437. 

cane,  437. 

coating  pills,  885,  1033. 

of  diabetes,  438. 

ergot,  435. 

fruit,  434,  437. 

granules,  888. 

grape,  434,  438. 

of  lead,  331. 

milk,  435,  438. 

pseudo,  436. 

and  salt  compound,  437. 

specific  gravity,  760. 

tests,  439. 

true,  434. 

in  urine,  442. 
Sulphates.     See  Bases. 
Sulpho-sinapisin,  632. 
Sulphur,  188. 

flowers,  188. 

golden,  393. 

in  hair  dressings,  189. 

iodide,  190. 

lac,  189. 

lotum,  189. 

milk,  189. 

priecipitatum,  189. 

sublimed,  188. 

washed,  189. 
Sujjerscription,  959. 
Suppositer,  912. 
Suppositories,  908. 

anthelmintic,  911. 

list  of,  912. 

moulds,  Archibald's,  910. 
brass,  910. 
pewter,  909. 

numbered,  912. 

officinal  directions  for,  910. 

commonly  used,  912. 
Surinaniine,  570,  586. 
Sweet  oil,  486,  487. 
adulterations,  487. 


Sweet  si)irit,  459. 

of  nitre,  462,  468. 
Sydenham's  laudanum,  800. 
Syllabus — 
abstracts,  824. 
aceta,  705. 

acids,  astringent,  551. 
combined  with  alkaloids, 

.537. 
animal,  556. 
from  cry])togamic  plants, 

559.  ■ 
from  essential  oils,  539. 
fatty,  480. 
fruit,  526. 

derivatives,  530. 
inorganic,  192. 
from  phtenogamic  plants, 

558. 
representing     medicinal 
virtues  of  plants,  533. 
albuminous  principles,  448. 
alcohol,  amylic  and  deriv- 
atives, 475. 
butvlic  and  derivatives, 

475. 
ethylic  and  derivatives, 

460. 
methylic     and     deriva- 
tives, 470. 
alkaloids,  animal,  620. 
quaternary,  569. 
artificial,  572. 
ternary,  573. 
artificial,  573. 
aluminium,  326. 
ammonium,  256. 
amylaceous  medicines,  431. 
antimony,  390. 
aqua?,  647. 
arsenic,  384. 
astringents,  550. 
balsams,  521. 
barium,  270. 
bismuth,  397. 
bromine,  181. 
cadmium,  302. 
calcium,  271. 
camphors,  516. 
cerates     and      ointments, 

920. 
conserves,  868. 
copper,  303. 
decoctions,  662. 
electuaries,  869. 
extracts,  832,  833. 

fluid,  714-721. 
fats,  486. 
glucosides,  443. 
gold,  321. 
gum  resins,  521. 
gums,  433. 
infusions,  657. 
iodine,  176. 
iron,  336. 
lead,  330. 
lignin,  419. 
liniments,  807. 
lithium,  256. 
lozenges,  877. 
magnesium,  286. 
manganese,  376. 


Syllabus — 
mercury,  .307. 
mucilaginous      medicines, 

433. 
neutral  principles,  animal, 
632. 
vegetable,    nitrogenized, 
632. 
quaternary,  632. 
sulj)huretted,  632. 
ternary,  623. 
oils,  essential,  505. 

carbo-hydrogen,  502. 
nitrogenated,  512. 
oxygenated,  505. 
sulj)huretted,  513. 
fixed,  486. 

volatile    empyreumatic, 
501. 
ointments  and  cerates,  920. 
oleoresins,  520,  754. 
opium  preparations,  798. 
plasters,  936. 
jjotassium,  214. 
powders,  817,  818. 
protein  compounds,  446. 

animals,  44X. 
resins,  518,  854. 
saccharine  group  of  medi- 
cines, 443. 
saccharoids,  435. 
silver,  266. 
soap,  486. 
sodium,  233. 
solutions,  642. 
spiritus,  664. 
starches,  431. 
sugars,  pseudo,  436. 

true,  434. 
sulphur,  188. 
suppositories,  912. 
syrups,  762-767. 
tinctures  (genei-al),  676. 
ammoniacal,  673. 
aromatic,  672. 
astringent,  673. 
cathartic,  674. 
narcotic,  671,  072. 
sedative,  671,  672. 
stimulant,  672. 
stomachic,  674. 
resinous,  674. 
tonic,  673. 
troches,  877. 
vinegars,  705. 
■waters,  647. 
wines,  697. 
zinc,  293. 
Symbols  in  prescriptions,  956. 
Symphytum  officinale,  432. 
Synanthrose,  435. 
Synaptas,  446. 
Syntonin,  446. 
Syringe  displacer,  140. 
Syriugenin,  627. 
Syringin,  627. 
Syringopicrin,  628. 
Svrup  (Syrupus). 
Syrupus,  762,  707,  768. 
acacise,  762,  767, 76S. 
acidi  citrici,  762,  767,  769. 
hydriodici,  767,  769. 
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SjTnipns  noiili  hydriodioi — 
tested  voluinet.,  413. 
allii,  7<iii,  7ti7,  7<i!'. 
alnioiid,  7(>i.*,  7t!7,  770. 
altluuii',  7t>L',  7(>t>,  7(57. 
aniyirdalii',  7ti2,  7t>7. 
antlu'lniintic,  9'.>6. 
aiitluMiiidis,  778. 
a.<atii.'tida,  7SS. 
AuluTi^itT's,  7S4. 
aiiraiitii,  7t>'2,  7(i7,  770. 
Ilonim,  7*)!',  7t)7,  770. 
bittiTswoet,  7 SO. 
blackbfiTV,  7S!». 
annnat.,  7S!i. 
ruot,  7<J.'i,  7(>7,  77.'i. 
coni|i.,  77!t. 
calcii  hviwphos.  (Procter), 
27S'. 
lactojihos.,  280,  767,  770. 
plios.  (Duraiid),  281. 
(Wiesiandl,  282. 
calcis,  28.5,  766,  767,  771. 
capsici  I  soda),  787. 
carrageen  conip.,  779. 
chaiiiDinile,  778. 
cherry,  7!»0. 
chiniaiiliila*,  778. 
coflee,  7!il. 
cream,  7!'l. 

artificial,  702. 
dulcamara,  780. 
ferri  ct  ammon.  plios.,  ."^.^O. 
broinidi',  .S41,  766,  767. 
tested  volumet.,  413. 
chloride,  344. 
hypophosphit.     Cferric), 
3()0. 
(ferrous),  .S60. 
com]).  (Procter),  361. 
Thompson,  360. 
iodide,  3(i2,  766,  767,  772. 
Hav's,  .S63. 
tasteless,  363. 
tested  volumet.,  413. 
iodohydrargyri,  314. 
et  manganese, iodide, 378. 
et  pota.ssii  iodohydrarg., 

314. 
quinina',    et  strychnina^ 
j)hosj)hatum,  357,  767, 
772. 
sniiery>hosphatis,  372. 
tannatis,  373. 
flavoring,  786. 
frostwort,  780. 
fruit,  78!'. 
gallic  aromat.,  785. 
galls,  78.=i. 

garlic,  766,  'ir>7,  769. 
Gibort,  314. 
gillenia,  780. 
ginger,  762. 
soda,  7^7. 
glvevrrhizic,  782. 
gum"  arable,  762,  767,  769. 

(drops),  76. 
helianthemi,  780. 
hive  rCoxe's),  764. 
hy])0])hosphitura,  279,  766, 
767,  773. 
cum  ferro,  280,  767,  773. 


Syrupus  hypophosphifum — 

eomi".  I'arrish  s,  27.^. 
ipecacuanha,  7i>3,  767,  773. 
iron.     .See  Si/rup,  Ffrri. 
Jackson's  iiectoral,  7S3. 
kranieria-,  7<i."i,  7ti7,  773. 
lactucarii,  763,  7f>7,  774. 

Aubergier's,  784. 
lemon,  762,  767,  774. 

soda,  78(!. 
lime.  283,  766,  767,  771. 
limonis,  7(>2,  767,  774,  786. 
liipiidambar,  779. 
liipiorief  root,  7S2. 
mairnesii  acetat,  286. 
luangan.  hypojihosph.,377. 

iodide  (("reuse),  378. 
(Procter),  377, 

l>hosphat.,  380. 
manna',  78.5. 
morphina'  sulphat.,  783. 
nectar,  791. 

orange  peel,  762,  767,  770. 
soda,  787. 

flower,  762,  767,  770. 
orgeat,  788. 
pajiaveris,  782. 
pectoral,  Jackson's,  783. 
phosi)hates      conip.    (Par- 
rish ),  3.")2. 
(Richardson),  352. 
8cheffer,  3r.2. 

undissolved,  353. 
picis  li()uida',  766,  767,774. 
pineai)]ile,  7!'0. 
pipsissewa,  778. 
poi'py.  '■'^2. 

potiissii  iodohydrarg.,  314. 
])rur.i  virginiana-,  766,  767, 

774.  " 
rasjibcrry,  762,767,789. 

artificial,  790. 
rhatanv,  763,  767. 
rhei,  766,  767,  774. 

aromat.,  764,  767,  775. 
rhubarb,  simple,  766,  767. 

sj)iced,  764,  7()7. 
rosa^,  762,  763,  767,  775. 
rubi,  763,  767,  775. 

ida'i,  7()2,  767,  775. 
sai-saparilhc — 

(soda),  787. 

(Williams's),  781. 

comp.,  764,  767,  775. 
scilhc,  7()6,  767,  776. 

(drops),  76. 

comp.,  764,  767,  776. 
senega,  763,  7f>7,  776. 
senna-,  766,  768,  777. 
simide,  762,  767,  768. 

soda,  786. 
squills,  7'>6. 
■    starch,  iodide,  180. 
strawlx'rry,  7S!i. 
sweet  gum  bark,  779. 
tolutinus,    762,    766,   768, 

777. 
uvtp  ursi,  778. 
vanilla',  791. 
wild    cherry    bark,    766, 

767. 
zingiberis,  762,  768,  777. 


Syrups,  759. 
antiseptics,  761. 
bottle,  21. 

cold  j)ercolation,  761. 
cooler,  Parri-sh's,  li»5. 
dund)-waiter,  34. 
fermentation       j)revented, 

761. 
fruit,  7S9. 
holders,  195. 
how  to  keep,  .34,  .54. 
mineral    and    soda  water, 

7S6. 
straining,  125. 
striinrlb,  76(1. 
uuofficinal,  778. 


Table,    alcohol,    expansion, 
464. 
approximate  measurement, 

960. 
avoirdujiois  weights,  67. 
U.  S.  coins,  "0. 
decimal  weights  conqiared 
with  avoirdupois  and 
troy,  71. 
drops,  76, 

equivalent  weights,  68, 
exhibiting     diflerence    in 
strength    of    jirepara- 
tions  of   the  old   and 
new  U.  S.  P.,  64. 
liquid,  specific  gravity,  88, 
pharmacopccias,  oX. 
saturation,   U.  S.  P.,  211- 

213. 
solubility  of  chemicals  in 
water  and  alcohol,  643, 
troy  weights,  67. 
water,  specific  gravity,  83. 
weights  of  European  states, 

72. 
wine,  per  cent,  of  alcohol, 

460. 
yield  of  extracts,  829. 
Tablet.s,    chlorate  of  potas- 
sium, 8,S3. 
rose  leaf,  88.3. 
wild  cherry,  883. 
Tampicin,  628. 
Tanacetin,  627. 
Tannates.    See  Buses. 
Tannin,  5.50. 
Tapioca,  431. 

prei>aration,  1048. 
Taraxacin,  627. 
Taraxacum  juice,  preserved, 
7.5.S. 
mixtures,  991. 
Tar  beer,  703. 
Tartar,  crude,  221. 
emetic,  390. 

jiowdering,  120, 
soluble.  233. 
Tartarus  boraxatus,  221. 
Tartras    boracico-j)otas8ium, 

221. 
Tartromels,  793. 
Taurine,  ,5.57,  621. 
Tayuyiua,  586. 
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Tea,  beef,  1048. 
cupful,  75. 
pectoral,  813. 

with  fruits,  813. 
spoonful,  7"). 
touic,  (ierhard's,  813. 
■worm,  813,  1055. 
Temperature,  88. 

and  specific  gravity,  81. 
Tenerifte  wine,  4tJU. 
Terebenes,  oKJ. 
Terebinthaceie,   gum  resins, 
521. 
essential  oils,  502. 
neutral  jirinciple,  624. 
oleoresins,  518. 
resins,  520. 
Terebinth ina,  520. 
argentoratensis,  520. 
canadensis,  520. 
gallica,  520. 
veneta,  520. 
Terms,  Latin,  954. 
Ternstrceraiacefe,    alkaloids, 

570. 
Terpin,  496,  501. 
Testa,  274. 

prjcparata,  274. 
Testing  apparatus,  403. 

volumetric,  411. 
Test    solutions,   preparation 
of,  403. 
qualitative,  407. 
quantitative,  411. 
tubes,  403. 
racks,  403. 
Tests,  acid  carbolic,  537. 
hydrocyanic,  541. 
meconic,  569. 
muriatic,  197. 
nitric,  199. 
sulphuric,  202. 
albumen,  447. 
alcohol,  origin,  459. 
alkaloids,  5i!6. 

chemico  legal,  568. 
aluminium,  326. 
antimony,  389. 
arsenic,  384. 
atropine,  609. 
balsam  Peru,  524. 
biliarv    coloring     matter, 

562. 
bismuth,  397. 
blood,  562. 
Boettger's,  441. 
brucine,  616. 
cadmium,  302. 
caffeine,  584. 
cincnonidine,  600. 
cinchonine,  599. 
cobalt,  383. 
copaiva,  524. 
copal,  524. 
copper,  303. 
cotton,    from    linen,   silk, 

woolen,  418. 
creasote,  537. 
delphine,  616. 
emetine,  604,  616. 
Erdmann  and  Uslar's,  569. 
extract  cannabis,  519. 


Tests- 
extract  conii,  835. 

meat,  451. 
Fehling's,  440. 
fusel  oil,  464. 
gold,  321. 
guaiac,  524. 
Heller's,  440. 
Horsley's,  440. 
iron,  ferrous  salts,  338. 

ferric  salts,  338. 
jalap  resin,  524. 
Kerner's,  594. 
Knapp's,  440. 
lead,  330. 
Lehmann's,  440. 
Liebig's,  594. 
linen,     from     cotton     and 

woolen,  418. 
Lcewenthal's,  440. 
manganese,  376. 
mastich,  524. 
Maumeiie's,  442. 
Merck's  opium,  798. 
mercury,  307. 
Mever's,  567. 
Moore's,  440. 
morphine,  578,  616. 
Mulder's,  441. 
nickel,  382. 
oil  almonds,  486,  488. 

cod  liver,  493. 

essential,  498. 

fish,  479. 

olive,  487. 
opium,  790,  798. 
ozone,  172. 
Peliffot's,  442. 
Pettenkofer's,  493. 
phosphorus,  187. 
platinum,  324. 
protein  compounds,  445. 
quinine,  593. 
Rump's,  594. 
Piunge's,  442. 
scammony,  524. 
8cheibler's,  567. 
Schmidt's,  442. 
8ch6nbein's,  172. 
Schultze's,  567. 
Schwartzenberg's,  566. 
silk  from  cotton,  419. 
silver,  265. 
solanine,  616. 
Sonnenschein's,  566,  568. 
8tas',  568. 
strychnine,  616. 
.sugar,  diabetic,  442. 
Trommer's,  440. 
Uslar  and  Erdmann's,  569. 
veratrine,  616. 
Yogel's,  442. 
■water,  medicated,  651. 
■wool  from  cotton  and  linen, 

419. 
Zimmer's,  594. 
zinc,  293. 
Tetter    ointment,    Morton's, 
932. 
Phvsick's,  932. 
Thebaine,  570,  581. 
Theine,  570,  584. 


Theobromine,  570,  584. 
Theriaca,  443. 
Thermometer,  99. 
Centigrade,  99. 
chemical,  99. 
Fahrenheit,  99. 
Reaumur,  99. 
Thomas's  eye-water,  1000. 
laxative  and  tonic  pill,  902. 
nipple-wash,  999. 
Thomson's    svrup   of   hypo- 

phosj)hite,  360. 
Thuietin,  443. 
Thujin,  443,  559. 
Thvmelace;?,  neutral  princi- 
ples, 629. 
Thymen,  510. 
Thvmene,  498. 
Thymol,  498,  509,  510. 
Thymyle,  498. 
tivdruret,  498. 
oicide,  498. 
Tie  overs,  26. 
TOden's  extract  of  liquorice, 

849. 
TUiacese,  essential  oils,  505. 
Tilia  Europtea,  425. 
Tinctura  (Tincture; — ■ 
aconiti  rad.,  672,  676,  678. 
(drops),  76. 
Flemming's,  694. 
aloes,  674,  676,  678. 

et  myrrhse,  674,  676,  678. 
arnica'  florum,  672, 676,679. 

radicis,  672,  676,  679. 
asafoetida',  674,  676,  679. 
aurantii  amara,  676,  679. 

dulcis,  676,  679. 
belladonna},  671,  676,  680. 
benzoated  i  cologne i,  1008. 
benzoini,  674,  676,  680. 
comp.,  674,  676,  680. 
brayene,  676,  680. 
calendulse,  676,  680. 
calumba,  673,  677,  680. 
cannabis,  672,  676,  681. 

ethereal,  696. 
cantharidis,  672,  676,  681. 

ethereal,  696. 
capsici,  672,  678,  681. 
cardamomi,  672,  676,  681. 

comp.,  672,  676,  681. 
castorei,  674. 
catechu,   comp.,  673,  676, 

682. 
chiratse,  676,  682. 
cholera,  Asiatic,  696. 
cicutfe,  671. 
cimicifugie,  676,  682. 
cinchonse,  673,  677,  682. 
comp.,  673,  677,  682. 
ferrata,  693. 
cinnamomi,  672,  677,  683. 
cochineal,  comp.,  707. 
colchici,  671,  676,  683. 

ethereal,  696. 
conii,  671,  676,  683. 
croci,  676,  683. 
cubebse,  672,  676,  683. 

ethereal,  696. 
digitalis,  671,  677,  684. 
(drops),  76. 
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Tinctiira — 
ferri  acetas,  340,  643,  676, 

H:i.U-maohi'r's,  340. 
aiiiaru,  I'liysick's,  693, 
chloridi,  346,  643,  676. 

(drops),  76. 
citni-imirias,  347. 
pal  hi-,  673,  677,  6M4. 
gviitiaiue  eomj).,  673,  677, 

itS,'). 

gnaiaci,  674,  676,  685. 

aniinoiiiata,675, 678,685. 

IVweis',  (i!i4. 

etluTeal,  6i>G. 
helK'bori,  ti74. 
lu'rliiirmii    rccentium,  676, 

(;n4. 

luiimili,  673,  677,  6,S5. 
liydra-stis,  677,  685. 
liyosevanii,  671,  677,  686. 
ignatia\  677,  USti. 
iodi,  17!>,  643,  676,  686. 

(drops),  77. 

coinp.,  179. 

decolorized,  ISO. 
ipecacuauhte  et  opii,  677, 

iron.     See  Tinct. ferri. 
ialapa?,  674. 
Kiiio,  673,  677,  687. 
krainerise,  673,  677,  687. 
lavandula'  coiiip.,  667,  678, 

(>S7. 
lobelia',  671,  677. 
luinilini,  674. 
niatico,  677,  687. 
nioschi,  677,  688,  605. 
musk,  677,  688,  ()i>ri,  1012. 
niyrrha',  674,  <)76,  688. 
nervina,  Restuclieff's,  344. 
iiiicis  vomiciE,  672, 677,  688. 
opii,  677,  688,  805. 
(drops),  77. 

acetata,  806. 

camphorata,677,689,805. 
(drojjs),  77. 

deodorata.  678,  689. 

incomi)atil)les,  x(12. 
physostigniatis,  676,  689. 
pvrethri,  676,  689. 
<|iiassi;e,  673,  677,  690. 
(jiiiiiiiue,  6114. 
rhei,  674,  677,  690. 

aroniatica,  677,  690. 

diilcis,  677,  690,  695. 

et  senna',  674,  695. 
Bangui naria',  671,  677,  691. 
sanoiiis  viridis,  676,  691. 
soil  he,  671,  677,  691. 
serpentaria*,  672,  677,  691. 
stranionii,  671,  677,  691. 
slrychniiui',  6!i4. 
siinihul,  676,  691,  712. 
tolutana,  674,  676,  692. 

(drops),  77. 
Valeriana',  672,  677,  692. 

aninioniata,  675,  678, 692. 
vanilla,  677,  692. 
veratri    viridis,    672,    676, 

692. 
ziugiberis,  674,  676,  693. 


Tincture.*,  669. 
(l)otth'),  20. 

ainnionialed,  675. 

aromatic,  672. 

astringent,  673. 

cathartic,  674. 

ethereal,  695. 

narcotic,  671,  672. 

resinous,  674. 

sedative,  671,  672. 

stimulant,  672. 

stomachic,  674. 

tonic,  1173. 

unorticina',  693. 

volatile,  (>75. 
Toast  water,  1047. 
Tobacco  camphor,  516. 

knife,  115. 
Toilet  vinegars,  1011. 

See  Vineijar. 

waters,  1008. 

See  Wdtcr. 
Tolu,  522. 
Toluidine,  .548,  574. 
Toluol,  547,  .')48. 
Tolyle,  cinnamate  of  oxide, 

523. 
Tonic,  bitter,  for  dvspeptics, 
981. 

chologogue,  982. 
Tonics,  mi.xtures,  980. 
Tooth  )iaste,  charcoal,  1013. 

powders,  1013. 
charcoal,  1013. 
cuttlefish,  1013. 
Hudson's,  1013. 
Marshall's,  1013. 
Mialhe's,  1013. 

preparations,  1013. 
Topical    apjilications,    basis, 

949. 
Torrefaetion,  164. 
Tous-les-raois,  431. 
Tragacantha,  433. 
Treacle,  437,  443. 
Trehala,  435. 
Trehalose,  435. 
Trianosj)ermine,  570,  586. 
Trichloraniline,  5()6. 
Trilliin  (eclect.),  867. 
Trilline,  .S(i7. 
Trimcthylamine,  619. 
Trinitroeellulin,  416. 
Triphane,  253. 
Triphvleue,  253. 
Tripod,  48. 
Tristcarine,  482. 
Trituration,  114. 

of  elaterium,  824. 
Triturations,  823. 
Trochisci,  872. 

See  Lozrufjfs. 

acidi  taiuiici,  877. 

amnionii  chloridi,  877,  878. 

catechu,  877,  878. 

cretje,  877,  878. 

cubebte,  877,  878. 

ferri,  877,  878. 

glycyrrhiziu    et    opii,   877, 
879. 

ipecacuanhse,  877,  879. 

kranieria,  877,  879. 


Trochisci — 

magnesia-,  s77,  879. 

mentlui'  pip.,  877,  880. 

morph.  et  ipecac,  877,  880. 

potassii  ehlorat.,  877,  880. 

so<iii  bii'arbon.,  877,  881. 
santoninatis,  877,  881. 

zingiberis,  .s77,  881. 
Trommcr's  sugar  test,  440. 
Tropine,  572. 
Troy  weight,  66. 
Tube,  gla-ss,   how  to  break, 
192. 

gum-elastic,  how  rendered 
flexil)le,  1.58. 

reduction,  165. 

safely,  l.'iS. 

for  suijpositories,  912. 
Tully's  powder,  820. 
Tunt'sten,  251. 
Turlington's  balsam,  1053. 
Turjientine,  520. 

Bordeaux,  520. 

C'vprian,  .520. 

French,  520. 

Strasburg,  520. 

Venice,  520,  523. 

white,  522. 
Turpeth  mineral,  317. 
Twiggs's  hair  dye,  1017. 
Twine  for  packages,  1023. 
Tyrosina,  451,  621. 
Tyson's  antimonial   powder, 
392. 

u. 

Ulraus,  434. 

Umbellifera,  alkaloids,  571, 
573. 
essential  oils,  507. 
gum  resins,  521. 
neutral  principle,  626. 
Uncia,  956. 
I'nguenta,  924. 

See  Ointments, 
Unguentum,  924. 
acidi  curbolici,  924. 

trallici,  924. 

tannici,  924. 
aconitina',  933. 
adij)is,  924. 
althea,  934. 
antimonii,  925. 
aqua  rosa,  925. 
belladonna',  925. 

com)).,  9.33. 
bsnzoiui,  925. 
cadmii  iodidi,  .302. 
caiiiharidis,  !>25. 
cljrysarobini,  925. 
crcasoti,  926. 
creta',  933. 
diachvlon,  926. 
elemi;  931. 
ferri  chloridi,  933. 
galla-,  !I26. 
hydrargyri,  926. 

amnion.,  926. 

comp.,  933. 

iodidi  rubri,  927. 

uitratis,  927. 
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Unguentum — 

hydrurgyri  oxidi  flavi,  927. 
rubri,  927. 

iodi,  927. 

iodoforini,  928. 

mezerei,  928. 

picis  liquidie,  928. 
cum  sulphure,  9.33. 

plumbi  carbonatis,  928. 
iodidi,  928. 

potassii  iodidi,  929. 

8ini])lex,  924. 

stniinonii,  929. 

siil])hiiris,  929. 
alkalin.,  929. 

tabaci,  929. 
improved,  931. 

veratrime,  930. 

zinci  oxidi,  930. 
United  States  coins,  70. 
fineness,  320. 

dispensatory,  60. 

pharmacopoeia,  59. 
Universal  lamp,  91. 
Urea,  621. 

nitrate,  621. 
Urerythrin,  SfJl. 
Urine  test  for  albumen,  447. 

for  sugar,  442. 
Urinometer,  84,  86. 
Urocyanin,  560. 
Urohtematin,  561. 
Ursin,  634. 
Urson,  627. 

Urticaceie,  neutral  principle, 
6.30. 

essential  oils,  511. 

resins,  519. 
Uslar  and  Erdmann's  alka- 
loid test,  569. 
Uva  passa,  444. 

V. 

Vacciniin,  627. 

Vacuum  pan,  149. 

Valerian ace.e,  essential  oils, 

507. 
Valerianates.    See  Bases. 
Valerol,  .507,  5.39,  545. 
Vallette's  mass,  894. 
Vance's  gout  pills,  907. 
Vanilla,  powdering,  114. 
Vanillin,  631,  6.37. 
Vapor    acidi     hydrocyanici, 
1005. 

chlori,  100.5. 

coninie,  1005. 

creasoti,  1005. 

iodi,  1005. 
Vapores,  1005. 
Vaults,  52,  54. 

ice,  54. 
Vegetable  caustic,  223. 

soup,  1049. 
Venice  treacle,  869. 

turpentine,  520,  523. 
Ventilation     in     sick-room, 

1043. 
Veratrates,  537. 
Veratrine,  572,  614. 

test,  616. 

69 


Verbena  water,  1010. 
Verbenacete,  alkaloids,  .571. 

essential  oils,  ,508. 
Verdigris,  305. 

distilled,  304. 
Vermilion,  318. 
Vials,  48. 

colored,  48. 

for  external  preparations, 
48. 

flint,  48. 

German,  48. 

green  glass,  48. 

prescription,  48. 

washing  of,  1025. 
Viburnin  (eclectic),  867. 
Vichy  waters,  artificial,  195. 
Vina  medicata,  697. 
Vinaigre  de  cologne,  1011. 
Vinegar,  427,  704. 

aromatic,  1011. 

blood-root,  706. 

colchicum  drops,  77. 

distilled,  704. 
(drops),  76. 

hygienic,  1011. 

lobelia,  705. 

opium,  705,  805. 

preventive,  1011. 

raspberry,  790. 

squills,  706. 
(drops),  77. 
Vinegars,  704. 

toilet,  1011. 
Vinum  (Wine) — 

album,  697,  699. 
fortius,  697,  699. 

aloes,  697,  700. 

an  timonii,  396,643, 697, 700. 
(drops),  77. 

aromaticum,  697,  700. 

asaffjetida,  983. 

colchici  rad.,  698,  700. 
semin.,  698,  701. 
(drops),  77. 

ergotie,  698,  701. 
saturatum,  703, 

ferri,  643,  703. 

amarnm,  698,  701. 

citratis,  698,  701. 

et  quininie  citrat.,  643. 

ipecacuanha,  698,  701. 

iron.     See  Vin.  Ferri. 

Madeira,  697. 

mulled,  1047. 

opii,  698,  701,  806. 
(drops),  77. 

pepsini,  704. 

picis,  703. 

port,  697. 

))runi  virg.,  703. 

rhei,  698,  702. 

rhubarb,  698,  702. 

rubrum,  702. 

sherry,  697. 

tabaci,  698. 

tar,  703. 

Teneriffe,  697. 
(drops),  77. 

whey,  1049. 

wild  cherry,  703. 

xericum,  697. 


Violacese,  alkaloids,  570. 

essential  oils,  50o. 
Violet  mouth-wash,  1014. 
Violine,  .570,  583. 
Viscin,  517. 
Viscous    fermentation,    459, 

639. 
Vitellin,  446. 
Vitellus  ovi,  448,  449. 
Vitriol,  blue,  305. 

green,  370. 

white,  30(». 
Vogel's  sugar  test,  442. 
Volumetric  analysis,  402. 

solutions,  411. 

w. 

Want  book,  1030. 
Ward's  mixture,  981. 

paste,  870. 
Warming  plaster,  939. 
Warner's  cordial,  674,  695. 

ferrated    fluid    extr.    wild 
cherry,  752. 

oil  filter,  125. 
Wash,  black,  998. 

nipple,  Thomas's,  999. 

violet  mouth,  1014. 

yellow,  998. 
Washing   box,  Hull's  auto- 
matic, 168. 

of  chemicals,  167. 

cup  and  glass  in  sick-room, 
1044. 

soda,  241. 
Watciiing  with  the  sick,  1045. 
Water,  407. 

basic,  163. 

bath,  100. 
high  pressure,  101. 
porcelain,  101. 

constitutional,  163. 

crystallization,  163. 

hydration,  163. 

saturating  with  gases,  166. 

acid,  carbolic,  642,  647. 
carbonic,  193,  642. 

anise,  647,  648. 

barley,  663. 

bitter  almond,  648. 

camphor,  649. 

Carrara,  Maugham's,  273. 

cherry-laurel,  652. 
artificial,  653. 

chlorine,  175,  642. 

cinnamon,    647,    648,    650, 
652. 

cologne,  1008. 

creasote,  647,  650,  985. 

distilled,  6.50. 

elder  flower,  652. 

fennel,  647,  648,  651. 

Florida,  1010. 

frangipanni,  1010. 

heliotrope,  lOlO. 

Kissingen,  artific,  196. 

lavender,  1009,  1010. 

lead,  336. 
strong,  335. 

lime,  282. 
tested  volumet.,  414. 
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Water— 

liinKMi  flower,  053. 

inilli'tlfiir,  1010. 

Krauze-blossom,  1009. 

(•raiit:e-rto\ver,  tir)2. 

ozniii/ed,  17.'5. 

imtelioiily,  l(>Of>. 

peaeli,  t'i'>'2. 

|u'|>|>eniiint,  <>47,  648,  651. 

luiteliu  pat,  1001*. 

rose,  ()51. 
toilet,  lOO'.l. 

geranium,  1008. 

Saratoga,  artificial,  195. 

soda,  1!»3. 

spearmint,  647,  648,  651. 

toast,  11147. 

verbena,  1010. 

Viebv,  artifieial,  195. 

will]  eherry  leaves,  65.3. 
Waters,  liisti'Ued,  647,  648. 

medicated,  647. 
test,  ()51. 

mineral,  artificial,  195. 
toilet,  100J<. 
Water's  lace  filter,  133. 
Wax,  (,'hinese,  487. 

.lajian,  4S7. 

wliite,  487. 

yellow,  487. 
Weaver's  magnesia,  286. 

wines  of  iron,  703. 
AVeiu'lits.  .39,  m,  72. 

aluminium,  39. 

apothecaries',  40,  66,  67. 

Avery's,  40. 

avoirdupois,  66,  67. 

cuj),  40,  70. 

decimal,  66,  70. 

Eurof)ean  states,  72. 

German,  inaccuracy,  40. 

metrical,  66. 

pile,  70. 

preservation  of,  40. 

trov,  66. 
Welter's  bitters,  .549. 
Wetherill's  extract,  847. 


Whey,  448. 

wine,  1049. 
Whiskey.  462,  664. 
Whiteliead's  esseuce  of  mus- 
tard, 1054. 
Wliite  i)reci|>itate,  318. 

vitriol,  .3(Mi. 
Whoopinii-eough  mixture  of 

cochineal,  9m. 
Wiegand's  retort  cla-sp,  156. 
syrup  calcium  j)hosphate, 
2S2. 
mani,'anpse      phosphate, 
3.S0. 
Wigger's  ergotine,  848. 
Wild  cherry  bark,  collection, 
106. 
tablets,  883. 
Wilson's  breast  plaster,  943. 
herbs,  l(i8. 
pill  machine,  46. 
Wine.     See  Vimim. 
bouquet,  478. 
glassful,  75. 
measure,  72. 

table  of  per  cent,  of  alco- 
hol, 460. 
Wiries,  697. 

unofficinal,  703. 
Wirz's  pill  machine,  46, 
W^istar's  lozenges,  872. 
Wolfram,  251. 

Wood,   products  of  distilla- 
tion, 425. 
naphtha,  428. 
S{)irit,  470. 
Worm,  condensing,  159. 

tea,  813,  1055. 
Writing  fluid,  cheap,  225. 

X. 

Xanthein,  561. 
Xanthophyll,  561. 
Xanthopicrin,  624. 
Xanthorhamnin,  443. 
Xanthoxylin,  624. 


Xyloidin,  420. 
Xylosteiu,  627. 

Y. 

Yeast,  459. 

lM)\vders,  990. 
Yellow  wash,  998. 
Yield  of  extracts,  829. 
Yolk  of  egg,  448,  449. 
in  mixtures,  978. 


Zimmer's  quinine  test,  594. 
Zinc,  293. 
examining,  for  arsenic,  406. 
acetate,  294. 
bromide,  295. 
butter,  296. 

carbonate,  impure  native, 
296. 
precipitat.,  295. 
chloride,  296. 
bath,  158. 
solution,  297. 
disinfecting,  296. 
cyanide,  298. 
ferrocvanide,  298. 
flowers,  299. 
iodide,  2fl8. 
lactate,  299. 
oxide,  299. 

imjjure,  299. 
phospliide,  299. 
Hulfoiihenolicum,  301. 
sulphate,  300. 
sul))hocarbolate,  301. 
tree,  294. 
valerianate,  .301. 
Zingiberacea\   neutral   i)rin- 
ciple,  631. 
easent.  oils,  511. 
Zygophyllaceie,  neutral  prin- 
ciple, 624. 
resins,  518. 
Zymome,  447. 


THE    END. 
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Watts,  B.A.,  F.R.S.,  Editor  of  A  Dictionary  of  Chemistry,  etc.  A  new 
American  from  the  twelfth  and  enlarged  London  edition.  Edited  by  Robert 
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usually  placed  on  medical  books  has  induced  us  to  put  certain  of  our  standard  puilications  in 
half  Russia;  and,  that  the  growing  taste  may  be  encouraged,  the  prices  hare  been  fixed  at  so  small 
an  advance  over  the  cost  of  sheep  as  to  place  it  within  the  means  of  all  to  possess  a  library  that 
sftall  luive  attractions  as  well  for  the  eye  as  for  the  mind  of  the  reading  practitioner. 

The  printed  prices  are  those  at  which  Ixmks  can  generally  be  supplied  by  booksellers 
throughf)Ut  the  United  States,  who  can  readily  procure  for  their  customers  any  works  not 
kept  in  stock.  Wliere  access  to  bookstores  is  not  convenient,  books  will  be  sent  by  mail 
postpaid  on  receipt  of  the  price,  and  as  the  limit  of  mailable  weight  has  been  removed,  no 
difficulty  will  be  experienced  in  obtaining  through  the  post-office  any  work  in  this  cata- 
logue. No  risks,  however,  are  assumed  either  on  the  money  or  on  the  books,  and  no  pub- 
lications but  onr  own  are  supplied,  so  that  gentlemen  will  in  most  cases  find  it  more  con- 
venient to  deal  with  the  nearest  bookseller. 

A  handsomely  illustrated  catalogue  will  be  sent  to  any  address  on  receipt  of  a  three-cent 
stamp. 

PIENRY   C.   LEA'S   SON   &   CO. 

Nos.  706  and  708  Saxsom  St.,  Philadelphia,  January,  1884. 


PROSPECTUS    FOR    lOO*^. 

A    NEW   WEEKLY    MEDICAL    JOURNAL. 


SUBSCRIPTION    RATES. 

The  Medical  News FiveDollars. 

The  American  Joltinal  of  the  Medical  Sciences         .       Five  Dollars. 

COMMUTATION    RATES. 

The  Medical  News  "i      N  i  n  e  D  o  1 1  a  r  s  per 

The  American  .Journal  of  the  Medical  Sciences    j      annum,  in  advance. 

THE.  MEDICAL  NEWS. 

A  National  Weekly  Periodical,  of  from   28  to  32   Quarto  Pages, 

containing;-  more   Hearting'   Matter 

than  any  other  Weekly  3Iedical  Journal  in  America. 

In  announcing  the  forty-second  year  of  publication  of  The  Medical  News,  those  in 
charge  can  look  back  with  satisfaction  on  what  has  already  been  accomplished,  with  the 
determination  to  de^<erve  in  the  future  a  still  larger  measure  of  success.  In  making  the 
change,  two  years  since,  from  a  monthly  to  a  weekly,  they  proposed  to  furnish  the  pro- 
fession what  it  had  never  before  enjoyed — a  journal  national  in  the  widest  sense  of  the 
word,  devoted  to  the  highest  ideals  of  professional  morals  and  honor,  an  unsparing  enemy 
of  quackery  and  fraud,  a  scientific  magazine  in  elaboration,  and  a  newspaper  in  energy  and 


2       Hknry  C.  Lea's  Son  &  Co.'s  Publications — The  Medical  News. 


vitality.  They  believe  tli;il  in  every  respect  it  has  fultillod  its  promises.  Its  readers  and 
oontrihutorB  are  found  in  every  State  and  Territory  ;  its  Editorial  Staff  includes  some  of 
the  hri^^htest  n'inds  Iti  the  profession*  and  in  every  issue  living  topics  are  editorially  dis- 
cussed in  a  scholarly  and  practiral  manner;  its  corps  of  <pialified  reportei:s  und  corres- 
jwndents  covers  all  the  medical  centres  of  l)oth  hemispheres,  and  secures  for  its  columns 
the  earliest  information  on  matters  of  medical  interest,  and  its  reports  of  Medical  Pro- 
gress are  culled  fron)  all  the  imjwrtant  professional  journals  published  on  l»oth  continents. 
In  short,  its  unrivalled  orgjini/.ation  enables  The  Xeu's  cadi  week  to  lay  upon  the 
tiible  of  its  re;uiers  an  epitome  of  a  weelv's  advance  of  the  whole -medical  world. 

TnK  News,  always  endeavoring  to  enhance  its  usefulness,  has  pleasure  in  announcing  to 
the  profession  that  arrangements  have  been  perfected  for  the  })ublication  during  the  com- 
ing year  of  a  highly  valuable  series  of  practical  articles  by  eminent  men  on  the  more  im- 
portant diseases  met  witli  by  every  practitioner  in  his  daily  duties.  The  following  gentle- 
men have  kindly  i>romised  to  aid  in  carrying  out  this  plan,  and  the  eminence  of  their 
names  is  a  guarantee  of  the  value  of  the  papers  to  be  contributed  by  them. 

D.  II.XYES  AGNEVV,  Philadelphia.  i         RICH.ARD  McSHKnUY,  Bultimorc. 

HARKISON  ALLRN,  Philiidelpliia.  THOMAS  .M.  .MAKKOE,  New  York. 

I.  E.  ATKINSON,  naltimore.  S.  WEIR  MITCHELL,  Philadelphia. 

ROBERTS  RARTHOLOW,  Philadelphia.  THO.MAS  G.  MORTON,  Philmiolphia. 

S.  M.  REMISS,  New  Orleans.  L.  S.  MtJIURTRY,  Danville,  Ky. 

L.  nUNCAN  BULKLEY,  New  York.  WILLIAM  F.  NORRIS,  Philadelphia. 

CHARLES  H.  BURNETT,  Philadelphiii.  WILLIA5I  OSLER,  Montreal. 

SAMUEL  C.  BUSEY,  Washington.  FESSENDEN  N.  OTIS,  New  York. 

WILLIAM  H.  BYFORD,  Chicago.  ,         ALONZO  B.  PALMER,  Ann  Arbor,  Mich. 

P.  S.CONNER,  Cincinnati.  ROSWELL  PARK,  Buflalo. 

J.  M.  DA  COSTA,  Philadelphia.  THEOPHILUS  PARVIN,  Philadelphia. 

FREDERIC  S.  DENNIS,  New  York.  '         WILLIAM  PEPPER,  Philadelphia. 

FRANK  DONALDSON,  Baltimore.  F.  PEYRE  PORCH ER,  Charleston. 

LOUIS  A.  DUHRING,  Philadelphia.  THADDEUS  A.  REAMY,  Cincinnati. 

ROBERT  T.  EDES,  Boston.  J.  C.  REEVE,  Dayton,  O. 

J.  FERGUSON,  Toronto.  LEWIS  A.  SAVRE,  Now  York. 

AUSTIN  FLINT,  New  York.  FRANCIS  J.  SHEPHERD,  Montreal. 

WILLIAM  GOODELL,  Philadelphia.  STEPHEN  S.MITH,  New  York. 

SAMUEL  D.  GROSS,  Philadelphia.  J.  LEWIS  SM ITH,  New  York. 

SAMUEL  W.  GROSS,  Philadelphia.  LEWIS  A.  STIMSON,  New  York. 

J.  F.  HEUSTIS,  Mobile,  Ala.  1         ROBERT  W.  TAYLOR,  New  York. 

WILLIAM  HUNT,  Philadelphia.  |         WILLIAM  THOMSON,  Philadelphia. 

JOSEPH  C.  HUTCHISON,  Brooklyn.  j         L.  JfcLANE  TIFFANY,  Baltimore. 

JAMES  NEVINS  HYDE,  Chicago.  JAMES  TYSON,  Philadelphia. 


A.  REEVES  JACKSON,  Chicago. 
EDWARD  W.  JENKS,  Chicago. 
A.  F.  A.  KING,  Wa.'^hington. 
GEORGE  M.  LEFFERTS,  New  York. 
WILLIAM  T.  LUSK,  New  York. 
JOHN  M.  MACKENZIE,  Baltimore. 


ELY  VAN  DE  WARKER,  Syracuse,  N.  Y. 
J.  COLLINS  WARREN,  Boston. 
ROBERT  F.  WEIR,  New  York. 
JAMES  T.  WHITTAKER,  Cincinnati. 
EDWARD  WIGGLESWORTH,  Boston. 
E.  WILLIAMS,  Cincinnati. 


HUNTER  MdiUIRE,  Richmond.  !         DAVID  W.  YANDELL,  Louisville. 

Original  articles  from  foreign  authorities  may  also  be  expected,  the  first  of  which 
will  appear  in  the  issue  of  January  5th,  18S4,  on  Digital  E-xploration  ok  the  Bladder 
IN  Orscure  Vesical  Dise.vses,  with  its  results,  by  Sir  Henry  Thompson,  of  London, 
Surgeon  Extraordinary  to  the  King  of  the  Belgians,  etc.,  with  7  original  illustrations. 

In  typographical  a])pcarance.  The  News  of  1884  will  show  an  advance  even  upon 
the  issues  of  1882-83,  and  nothing  will  be  left  undone  to  economize  the  time  and  promote 
the  comfort  of  its  readers.  It  appears  in  a  double-columned  quarto  form,  printed  by  the 
latest  improved  Iloe  speed  presses,  on  handsome  paper,  from  a  clear,  easily  read  type, 
specially  c.ist  for  its  use. 

The  MEDirAL  News  employs  all  the  approved  methods  of  modern  journalism  with 
the  intention  of  rendering  itself  indispensable  to  the  profession;  and,  in  the  anticipation  of 
an  unprecedented  circulation,  its  subscription  has  been  placed  at  the  exceedingly  low  rate 
of  $5  per  annum,  in  advance.  At  this  price  it  ranks  as  Ihe  cheapest  medical  periodical 
in  thus  country,  and  when  taken  in  connection  with  The  American  Journal  at  NINE 
DOLLARS  per  annum,  it  Ls  confidently  asserted  that  a  larger  amount  of  material  of  the 
highest  class  is  offered  than  can  be  obtained  elsewhere,  even  at  a  much  higher  price. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Am.  Joiirn.  Med.  Sci.    :i 


THE  AMERICAN  JOURNAL  of  the  MEDICAL  SCIENCES, 

Edited  by  I.  MINIS  HAY8,  A.  M.,  M.  D., 

U  published  Quarterly,  on  the  flrst  days  of  January,  April,  July 

and  October,  each  Number  containing^  over  Three  Hundred 

Octavo  Pages,  fully  Illustrated. 

Founded  in  1820,  The  American  Journal  closes  witli  1883  its  sixty-fourth 
consecutive  year  of  faithful  and  honorable  service  to  the  profession.  Being  the  only 
periodical  in  the  English  language  .capable  of  presenting  elaiwrate  articles — the  form  in 
which  the  most  important  discoveries  have  always  been  communicjited  to  the  profession — 
The  American  Journal  cannot  fail  to  be  of  the  utmost  value  to  physicians  who  would 
keep  themselves  au  courant  with  the  medical  thought  of  the  day.  It  may  justly  chiim  that 
it  numbei-s  among  its  contributors  all  the  most  distinguished  members  of  the  profession, 
that  its  history  is  identified  with  the  advances  of  medical  knowledge,  and  tliat  its  circu- 
lation is  co-extensive  with  the  use  of  the  English  language. 

During  1884  The  Journal  will  continue  to  present  those  features  wliich  have  long 
proved  so  attractive  to  its  readers. 

The  Original  Department  will  consist  of  elaborate  and  richly  illustrated  articles 
from  the  pens  of  the  most  eminent  members  of  tlie  profession  in  all  parts  of  the  country. 

The  Review  Department  will  maintain  its  well-earned  reputation  for  discernment 
and  impartiality,  and  will  contain  elaborate  reviews  of  new  works  and  topics  of  the  day, 
and  numerous  analytical  and  bibliographical  notices  by  competent  writers. 

Following  these  comes  the  Quarterly  Summary  of  Improvements  and  Dis- 
coveries in  the  Medical  Sciences,  which,  being  a  classified  and  arranged  condensation 
of  important  articles  appearing  in  the  chief  medical  journals  of  the  world,  furnishes  a 
c«mpact  digest  of  medical  progi'ess  abroad  and  at  home. 

The  subscription  price  of  The  American  Journal  of  the  Medical  Sciences  has 
never  been  raised  during  its  long  career.  It  is  still  sent  free  of  postagefor  Five  Dollars 
per  annum  in  advance. 

Taken  together,  the  Journal  and  News  combine  the  advantages  of  the  elaborate  prep- 
aration that  can  be  devoted  to  a  quarterly  with  the  prompt  conveyance  of  intelligence 
by  the  weekly ;  while,  by  special  management,  dupliaition  of  matter  is  rendered  im- 
possible. 

It  will  thus  be  seen  that  for  the  very  moderate  sum  of  NINE  DOLLARS  in  advance 
the  subscriber  will  receive  free  of  postage  a  weekly  and  a  quarterly  journal,  both  reflecting 
the  latest  advances  of  the  medical  sciences,  and  containing  an  equivalent  of  more  than  4000 
octavo  pages,  stored  with  the  choicest  material,  original  and  selected,  that  can  be  furnished 
by  the  best  medical  minds  of  both  hemispheres.  It  would  be  impossible  to  find  elsewhere 
so  large  an  amount  of  matter  of  the  same  value  offered  at  so  low  a  price. 

ji^*  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn  to 
the  order  of  the  undersigned ;  where  these  are  not  accessible,  remittances  for  subscrip- 
tions may  be  made  at  the  risk  of  the  publishers  by  forwarding  in  registered  letters.  Address, 
Henry  C.  Lea's  Son  &  Co.,  Nos.  706  and  708  Sansom  St.,  Philadelphia,  I'a. 


* ^*  Communications  to  both  these  periodicals  are  invited  from  gentlemen  in  all  parts 
of  the  country.  Original  articles  contributed  exclusively  to  either  periodical  are  liberally 
paid  for  upon  publication.  When  necessary  to  elucidate  the  text,  illustrations  wi'l  be  fur- 
nished without  cost  to  the  author. 

All  letters  pertaining  to  the  Editorial  Department  of  The  Medical  News  and  The 
American  Journal  of  the  Medical  Sciences  should  be  juldressed  to  the  Editorial 
Offices,  1004  Walnut  Street,  Philadelphia. 

All  letters  pertaining  to  the  Business  Departtnent  of  these  journals  should  be  addressed 
etcciusively  to  Henry  C.  Lea's  Son  &  Co.,  706  and  708  Sansom  Street,  Philadelphia. 


IIknuv  ('.  Idea's  Son  iS:  Co.'s  Publications — IXotioiiaries. 


I.'i''   /'/■•. rV.v.v.ir  ../■  Iii.<litur,  .s  ill  Mflii-iiii-  III  the  .Iij)trso»  Medicnl  CtilUi/e  of  PhilaiMphin. 

MEDICAL  LEXICON;  A  Dictionary  of  Medical  Science:  a>maining 

a  i"<)iuisi-  fXplaiKititin  ui  tlie  various  Sul'jtvts  ami  Tonus  of  Anatomy,  l'li_vsioloj,'y,  I'atliol- 
ofrv,  Ily-jiono,  Tlii'r:n>oiitii's,  riiarmat'oloj.ry,  riiarma<y,  Siirgi'iy,  Olistitrics.  Mi'diial  .Iinis- 

Sirii<li'iVi-0  anil  iK-ntistrv,  Notices  ot' Climate  ami  of  Mineral  Waters,  lM)rmnla"  for  OfliciTial, 
Cinpirir.il  ami  Hietetie  I'rejianitlons,  with  the  Aeconluutinn  and  Etyniolo;iy  ol  tiie  Terms, 
and  the  Freneli  and  other  Symmymes,  8!>  as  to  eonstltnte  a  French  as  well  as  an  Kni^lish 
Meilieid  lA'xi(V)^i.  A  new  edition,  thorouffhly  revised,  and  very  preatly  modified  and 
aujjmented.  Hy  Kicuakd  J.  Dixiii.isox,  M.  D.  In  one  very  larije  and  hamlsome  royal 
oitavo  volume  ol"  1  l.Ji)  i)a;;es.  (loth,  ^O.oU ;  leather,  raised  l)ands,  $7.0U;  very  handsome 
Ijalt"  Kiissia,  raised  hamls,  J8. 

The  ohjwt  of  the  author,  from  tlie  outset,  lias  not  l)een  to  make  tlie  work  a  mere  lexi- 
ctm  or  di.  tionary  of  terms,  hut  t/>  atliird  under  eaeli  woni  a  condensed  view  of  its  various 
niedii"d  relations,  and  tlius  to  render  the  woik  an  ejiitome  of  the  existing  condition  of 
meilieal  scieme.  Startin<^  with  this  view,  the  immense  demand  whiih  has  existed  for  the 
work  has  enahh'd  him,  in  repeated  revisions,  to  au;rment  its  conipleteness  and  usefidness, 
until  at  leni;th  it  has  attained  the  position  of  ii  recoji;ni/,ed  and  standard  authority  wherever 
the  lanu'ua.LTe  is  spoken.  Special  pains  have  been  taken  in  the  preparation  of  the  present 
edition  to  maintain  this.enviai)le  reputation.  The  additions  to  the  vo(al)ularv  are  more 
numerous  than  in  any  previous  revision,  and  jjarticular  attention  hasheen  bestowed  on  the 
atrentnation,  which  will  he  Ibuml  marked  on  every  word.  The  tyi)o;^raphical  arranj^ement 
lias  been  srreatly  improved,  renderin;^;  reference  mucli  more  easy,  and  every  care  has  been 
taken  with  the  mechanical  execution.  The  volume  now  contains  the  matter  of  at  least 
four  ordinarv  octavos. 


.K  Imolc  of  which  ovory  .Amorican  ought  to  be 
prrtivt.  When  the  h-anipil  author  of  the  work 
pivspil  n«:iy,  priiiiiitily  ;ill  <pf  us  fi-aied  lest  the  Ijoolc 
phonM  licit  (iiaintDiii  its  phioe  in  the  mlvaiioing 
fioifnce  whoso  ti-niis  it  <U'fines.  Fortiuiatelv,  Dr. 
RiohanI  .1.  iJiinnlisin,  liaving  assi<teil  liis  fattier  in 
flip  revisi:in  of  several  editions  i>r  the  work,  and 
liaviiie   hccn,  therefore,  trained    in   the   metliods 


work  ha.s  been  well  known  for  alioiit  torty  years, 
and  needs  no  words  of  praise  on  our  part  to  recom- 
mend it  to  the  menihers  of  the  medical,  and  like- 
wise of  the  pharmapeiitieal,  piofession.  The  latter 
especially  .are  in  need  of  a  work  which  gives  ready 
and  rolialile  information  on  thousands  of  sntijects 
anit  leinis  which  they  are  liahle  to  encoimter  in 
pi.iisiiini;  their  daily  vocations, hut  with  which  tliej 


ev 

«nd  inihiicii  with  the  spirit  o|  the  liook,  has  been  i  cannot  be  expected  to  be  familiar.  The  work 
utile  to  e.lit  it  as  a  work  of  the  kind  should  lie  I  before  us  fully  supplies  this  want. — American  Juur- 
edited — to  carry  it  on  steadily,  without  jar  or  infer-  '  nnl  of  Phnriiirtry,  I'eb.  1S74. 


ruption,  along  the  grooves  of  thought  it  has  trav- 
elled during  its  lifetime.  To  show  the  magnitude 
of  the  ta-'k  which  I>r.  iJiinglison  has  assumed  and 
carried  through,  it  is  only  necessary  to  state  that 
more  than  six  thousand  new  subjects  have  been 
added  in  the  present  edition. — Pliiladelpliia  Medical 
Tiinci,  .Jan.  3,  1871. 

.Vtiniit  the  first  hook  purchased  by  the  medical 
etiident  is  the  Medical  l»ictionary.     The   lexicon 
explanatory  of  technical  terms  is  simpiv  a  sine,  ijtin  j 
fj/iH.     In  a  science  so  extensive  and  with  such  col-  I 
laterals  as  medicine,  it  is  as  miieh  a  necessity  also 
to  the  practi-ing  physician.     To  meet  the  wants  of  j 
Ptiidents  ai)i|  most  physicians  the  dictionary  must  i 
be  condensed  while  comprehensive,  and  prai-tical  | 
while  perspii'acioiis.     It  was  because  L'unglison's 
met  these  indications  that  it  became  at  once  the  . 
dictionary  "f  general  use  wherever  meilicine  was 
studied    fn  the  Knglish  language.     In    no  former  i 
revision  have  the  alterations  and  additions  licen  ' 
po  great.    The  chief  terms  have  fieeii  set  in  black  i 
letter,  while  the  clerivatives  follow  in  small  caps;  ; 
an  arrangement  which  greatly  facilitates  reference. 
— Cmctnnnti  Lnnrcl  and  Cliiiir,  ,lan.  lo,  1874. 

As  n  .standard   work  of  reference    Dunglison's  i 


Particular  care  has  tieen  devoted  to  derivation 
and  accentuation  of  terms.  With  regani  to  the 
latter,  indeed,  the  piesent  edition  may  be  consid- 
ered a  complete  "Pronouncing  Dictionary  of 
Medical  Science."  It  is  perhaps  the  most  reliable 
work  published  for  the  busy  practitioner,  as  it  con- 
tains information  upon  every  medical  subject,  in 
a  form  for  ready  access,  and  with  a  firevity  a.s  ad- 
mirable ,as  it  is  practical. — Southern  McJictU  liecord, 
Feb.  1S74. 

A  valuable  dictionary  of  the  terms  employed  in 
medicine  and  the  alli"d  sciences,  and  of^  the  rela- 
tions of  the  subjects  treated  under  each  head.  It 
well  deserves  the  authority  and  popularity  it  has 
obtained. — Brili.sh  Mol.  Jmir.,  ()ct.  :!l,  ls74. 

Few  works  of  this  cla.ss  exhibit  a  grander  monu- 
ment of  patient  research  and  of  scientific  lore. — 
London  Lancet,  May  l.i,  187.'). 

Dunglison's  Dictionary  is  incnlcnlahly  valuable, 
and  indispensable  to  every  practitioner  of  medi- 
cine, pharmacist  and  dentist. —  Western  Lancet^ 
March,  1.S74. 

It  lias  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  ot 
references. — London  Medical  Gazette. 


JIOBLYN,  RICHAnn  D.,  M.  B, 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  l\evised,  witli  numerous  additions,  by  1s.\a('  Hays,  M.  1).,  late  editor  of 
The  .\merican  Journal  of  the  Medical  Sciences.  In  one  large  royal  12nio.  volume  of  520 
double-colimnied  pages.     Cloth,  !?l.oO;  leather,  $2.00. 

It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table  — Southern 
Medical  and  Suniical  Journal. 

BO  DWELL,  G.  F.,  F.  B,  A,  S.,  F.  C.  S., 

I.' rtiii tr  on  yrilnrnl  Srirnrc  nt  Clifton  Collefir,  ICnj/lnnd. 

A  Dictionary  of  Science:  Comprising  Astronomy,  Chemistry,  Dynamics,  Elec- 
tricity, Heat,  Hydrodynamics,  Hylrostatics,  Light,  Magnetism,  Mechanics,  Meteorology, 
Pneumatics*,  S<iund  and  Statics.  Contriliuted  bv  J.  T.  Bottomlev,  M.  A.,  F.  C.  S.,  William 
Crookes,  F.K.S.,  F.C.S.,  Frederick  Guthrie,  B^A.,  IMi.  D.,  R.  A'.  Proctor,  P,.A.,  F.K.A.S., 
G.  F.  R<Hlwell,  Editor,  fMiarles  Tomlinson,  F.K.S.,  F.C.S.,  and  Richard  Wornell,  M.A., 
B.Sc.  Preceded  by  an  Essay  on  the  History  of  the  Physical  Sciences.  In  one  handsome 
octavo  volume  of  702  pages,  with  143  illustrations.     Cloth,  $5.00, 
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HARTSHORNB,  HENRY,  A.  M.,  31.  D., 

Lnlclii  Piiifrxsor  of  ITi/(/ic.i)C  in  the  Unicrrsit;/  of  PoDisi/h-nnin. 

A  Conspectus  of  the  Medical  Sciences  ;  Containing  Handbooks  on  Anatomy, 
Pliysiology,  Clieinistry,  Materia  Mediea,  Practice  of  Medicine,  Surgery  and  Olwtetrics. 
Second  edition,  tliorougidy  revised  and  greatly  improved.  In  one  large  royal  I'imo. 
volume  of  1028  pages,  with  477  illustrations.     Cloth,  !5>4.2o  ;  leather,  $5.00. 

Tlie  work  is  intendcil  as  an  aiil  to  the  Tiiedical 
stii(l('iit,  and  as  siidi  appears  to  I'lillil  ailiiiiiably  its 
ohjeet  liy  its  exc'cileiit  airangelneiit,  tlie  full  oom- 
piiatioii  of  facts,  the  pei-spieiiity  ami  terseness  of 
language,  anil  the  clear  ami  instructive  illnstra- 
tions. — Aiiirnrnn  JoiiriKil  of  Plinriiinrii,.]\\\\\  1S74. 

The  ohjeet  of  this  manual  is  to  affoid  a  conven- 
ient woric  of  reference  to  students  during  the  brief 
moments  at  their  command  while  in  .■ittendaiice 
upon  medical  lectures.     It  is  a  favorahle  sign  that 


its  due  share  of  attention.  We  can  conceive  such 
a  work  to  be  useful,  not  only  to  stmlents,  but  to 
practitioners  as  well.  It  ret1e<'ts  eiedit  upon  the 
industry  ami  energy  of  its  able  editor. — Boston 
Mrilirn/  mill  Siiri/irnf  .loiirnril,  Hepl.  .'!,  I.S74. 

We  can  say,  with  the  strictest  truth,  that  it  is  the 
t)est  work  of  the  kind  with  which  we  are  acquaint- 
ed. It  embodies  in  a  condensed  form  all  recent 
eontriljutions  to  practical  medicine,  and  is  there- 
fore useful  to  every  busy  piactitioner  througliotit 


it   has   been  found    necessary,  in  a  short  s])ace  of,  our  country,  besides  being  ailmirably  adapted 
time,  to  issue  a  new  and  cai-efully  revised  edition.  I  the   use   ot'  students  of  medicine.     The   book 
The  illustrations  are  very  numerous  and  imiisu-  j  faithfully  and  ably  executed. —  Charlenton  Malical 
ally  clear,  and   eaeli    part  seems  to  have  received  '  Juiirnal.  Api'il,  1S7.5. 


to 
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STUDENTS'  SERIES  OF  3IANUALS. 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine 
and  Surgery.  They  will  be  written  by  eminent  Teachers  or  Examiners,  and  will  be 
issued  in  pocket-size  12mo.  volumes  of  3U0-o40  pages,  richly  illustrated  and  tit  a  low  jjrice. 
The  following  volumes  m:iy  now  be  annoimced:  Klein's^  Elements  of  Histolocpj,  Pepper's 
Surrjlcal  Patkolof/u,  Tk eves'  Surgical  Applied  Anatomy,  Ralfe's  Clinical  Chemist nj,  tmd 
Clarke  and  Lockwood's  Dissectors'  Manual,  {Just  ready) ;  Power's  Human  Phijsiology, 
(Ready  shortly);  Eobertson's  Physical  Physiology,  Bruce's  Materia  Medica  and  Thera- 
peutics, Bellamy's  Operative  Surgery,  and  Bell's  Comparative  Physiology  and  Anatomy, 
{In  active  preparation  for  early  publication.)     For  separate  notices  see  index  on  last  page. 

NETLL,  JOHN,  31.  I).,   mid  S3IITH,  F.  G.,  31.  JD., 


Late  Surgeon  to  tlie  Penna.  plonpitdl. 


Prof,  of  the  Inalitates  of  Med.  in  the  Unit',  of  Penna. 


An  Analytical  Compendiuni  of  the  Various  Branches  of  Medical 
Science,  for  the  use  and  e.xiimination  of  Students.  A  new  edition,  revised  and  improved. 
In  one  very  hirge  royal  12mo.  volinne  of  974  pages,  with  374  woodcuts.  Cloth,  |)4;  strongly 
bound  in  leather,  raised  bands,  §4.75. 


LUDLOW,  J.L.,3Ln., 

Cuniiultinij  Pht/sician  to  the  Philadelphia  Hospital,  etc. 

A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised,  and  greatly  e.xtended 
and  enlarged.  In  one  handsome  royal  12mo.  volume  of  816  large  pages,  with  370  illus- 
trations.    Cloth,  .?3.25 ;  leather,  $3.75. 

The  arrangement  of  this  volinne  in  the  form  of  question  and  answer  renders  it  espe- 
•cially  suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

WILSON,  ERAS31US,lF.ll.lf. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
Gorrecht,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  397  illustrations. 
Cloth,  $4.00;  leather,  $5.00.  

S31ITH,  H.  H.,  31.  I).,  and  HORNER,  W3I.  E.,3I.I)., 

Emeritus  Prof,  of  Suvfjery  in  the  Univ.  of  Penna.,  etc.         Late  Prof,  of  Anat.  in  the  Univ.  of  Penna. 

An  Anatomical  Atlas,  Illustrative  of  the  Structure  of  the  Pluman  Body.  In  one 
large  imperial  octavo  volume  of  200  pages,  with  634  beautiful  figures.      Cloth,  $4.50. 

CLELAND,  JOHN^LIX,  F.  R.  S., 

Professor  of  Anatomy  and  J'hi/siolorjy  in  Queen's  College,  Galwati. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  12mo. 
volume  of  178  pages.     Cloth,  $1.25. 

BELLA3IY,  EDWARD,  F.  R.  C.  S., 

Senior  Assistant-Surfjeon  to  tlie  Charing-Cross  Hospital,  London. 

The  Student's  Guide  to  Surgical  Anatomy :  Being  a  Description  of  the 
most  Important  Surgical  Regions  of  the  Hinnan  Body,  and  intended  as  an  Introduction  to 
Operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2.25. 


HARTSHORNK'S  HANDBOOK  OF  ANATOMY 
AND  I'HYSIOLOGV.  Second  edition,  revise.!. 
In  one  royal  I2mo.  volume  of  310  pages,  with  22u 
woodcuts.     Cloth,  81.75. 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified.  In  two  octavo  volumes  of  1007  pages, 
with  320  woodcuts.    Cloth,  §t;.00. 
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ALLEN,  HAJtJilSON,  M,  !>., 

l^„ff*for  of  Phytiologp  in  the  UniveTHiti/  of  Pcnnxylcania. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Surgical 
Belations.  Kur  llic  use  ol  I'laclitinutrs  and  >tiultiiis  nl"  Mciliriiu-.  W  ith  an  Tntro- 
(liKtorv  (  liajittr  on  Histology.  I5y  E.  O.  !<HAKEsi'EARt:,  M.  1).,  C)|)lithahnologi8t  to  the 
riiiladrhiliia  Hospital.  In  one  large  ami  hamlsonie  qnarto  volunie  of  alnml  7(i(»  ilouble- 
fohinint-*!  jiagi'S,  with  ;{S0  illusli-.itions  on  lO'J  lithograiihio  platos,  many  of  which  iire  in 
colon*,  and  alxnit  l-")!'  engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section 
I.  HisToUHJY  [Ju»t  linuhi).  Sectitm  II.  IJonks  .vnj)  .Joints  {.]uM  limdy).  Section  III. 
Mrs«i.ti5  AND  FAsciiK  (juM  Jicaili/).  Section  IV.  Aktkiues,  Vbuns  and  Lymphatics 
(Jujtf  Jietuli/).  Section  V.  Nkkvois  System  (JuM  Jimtli/).  Section  VI.  Oroans  of 
Skns>t  ok  Diof^TioN  AND  (.J ENiTo-UuiNARY  OiujANs  (7/1  Press).  Vr'nv  j)cr  Section, 
JS.-SO.     For  sale  by  subscription  onhj.     Apply  In  tin'  I'nlilishers. 

Extract   from    Introduction. 

It  is  the  design  of  this  book  to  present  the  facts  of  human  anatomy  in  the  manner  beet 
suited  to  the  re(iuirements  of  tlie  student  and  the  ])ractitioner  of  medicine.  The  author 
believes  that  such  a  l.ook  is  needed,  inasmuch  as  no  treatise,  as  far  as  he  knows,  contains,  in 
addition  to  the  text  descriptive  of  tlie  subject,  a  systematic  presentation  of  such  anaton)ical 
facts  as  can  be  apjjlied  to  practice. 

A  book  w hicli  will  be  at  once  accurate  in  statement  and  concise  in  terms ;  w hich  will  be 
an  accei'taiile  exi)ression  of  the  present  state  of  the  science  of  anatomy  ;  which  will  exclude 
nothing  that  can  be  made  aj)j)licable  to  the  medical  art,  and  which  will  thus  eml)race  all 
of  surgical  importance,  while  omitting  nothing  of  value  to  clinical  medicine, — would  ajipear 
to  have  an  excuse  for  existence  in  a  coimtry  where  most  surgeons  are  general  practitioners, 
and  where  there  are  few  general  practitioners  who  have  no  interest  in  surgery. 

Among  other  matters,  the  book  will  be  found  to  contain  an  elaborate  description  of  the 
tissues;  an  account  of  the  normal  develojiment  of  the  body;  a  section  on  the  nature  and 
varietic-s  of  monstrosities;  a  section  on  the  method  of  conducting  ixist-morteni  examina- 
tions; and  a  section  on  the  study  of  the  superlicies  of  the  body  taken  as  a  guide  to  the 
ptisition  of  the  deei)er  structures.  These  will  appear  in  their  ai7|)ropriate  places,  duly 
8ulK)rdinated  to  the  design  of  presenting  a  text  essentially  anatomical. 

A  book  like  this  is  an  ideal  rarely  realized.    It  to  the  profes.sion,  believing  that  it  is  suited  not 

is  a  mine  of  wealth  in  the  inforniatiouit  jeive.s.    It  only  to  those  of  scientific  tastes,  but  that  it  will  be 

ditlers  from  all  preceding  anatomies  in  ft.s  scope,  of  use  to  the  practising  physician. — liostun  Malkal 

and  is,  we  believe,  a  vast  improvement  upon  them  awl  Sun/iml  Journal,  Jan.  11,  188.'J. 
all.    The  chief  novelty  about  the  book,  and  really        It  lias  fallen  to  the  lot  of  the  fortunate  publish- 

one  of  the  greatest  needs  in  anatomy,  is  the  ex-  ers  to  be  able  to  bring  out  the  best  anatomy  yet 

tension  of  the  text  to  cover  not  only  anatomical  produced  in  .America,  and  one  whicli  will   prove 

descriptions,  but  the  uses  of  anatomy  in  studying  much  more  useful  to  the  general  practitioner  than 

disease.     This  is  done    by  stating  tlie   narrower  the  foreign  works  now  accepted  as  standard.    The 

topographical  relations,  and  also  the   wider  din-  descriptions  are  clear,  tersely  e.xpres.sed  and  well 

ical  relations,  of  the  more  remote  parts,  by  giving  up  to  date.    The  work,  a.s  a  whole,  shows  a  great 

a  brief  account  of  the  u.ses  of  the  various  organs,  amount  of  research,  and  reflects  credit  upon  its 

and  by  quoting  cases  which  illustrate  the  "local-  author. — N.Y.  Mai.  Juur.aml  Obstet.  Rev.,'iio\.\6%i. 
izatioii  of  diseased  action."    Tlie  plates  are  beau-        It  is  to  be  considered  a  study  of  applied  anatomy 

tifiil  specimens  of  work  by  one  who  long  since  jn  its  widest  sense— a  svstematic  presentation  of 

won  a  deserved  reputation  as  an  artist.— r/.c  TV/cdi-  such  anatomical  facts  as  can  be  ai'plied  to  the 

ca/ .Ycu«,  Oetolier  21, 1882.  practice  of  medicine  as  well  as  of  surgery.    Our 

The  appearance  of  the  book  marks  an  epoch  in  author  is  concise,  accurate  and  practical  in  his 
medical  literature.  It  is  the  first  important  work  .  statements,  and  succeeds  admirably  in  infusing 
on  liuman  anatomy  that  has  appeared  in  America;  I  an  interest  into  the  study  of  what  is  generally  con- 

I,  more  than  this,  its  scope  is  new  and  original,  sidered  a  dry  suliject.    'J'he  departi 


and,  more  than  this,  its  scope  is  new  and  original,    sidered  a  dry  suliject.    'J'he  department  of  Hisfol- 
It  is. intended  to  be  both  descriptive  and  topograph- '  ogy  is  treated   in  a   masterly  manner,  and    the 


leal,  scientific  and  practical,  so  that  while  satisfy-  I  ground  is  travelled  over  by  one  thoroughly  famil- 
ing  the  anatomist  it  will  he  of  value  to  the  praclis-  1  lar  with  it.  The  illustrations  are  made  with  great 
ing  physician.  The  illustrations  of  the  bones  are  j  care,  and  are  simply  superb.  It  would  bo  impos- 
very  fine.  The  names  of  the  parts,  muscular  at-  sible.  except  in  a  general  way,  to  point  out  the 
tachnicnts,  etc.,  are  printed  either  on  the  figure  excellence  of  the  work  of  the  author  in  the  second 
or  dose  beside,  so  that  they  are  easily  recognized.  I  Section — that  devoted  to  the  consideration  of  the 
Dr.  Allen'streaiment  of  tiie"joint8is  admirable, and  |  Bones  and  Joints.  Tiiere  is  as  much  of  practical 
the  illustrations  made  from  the  author's  dissec-  application  of  anatomical  points  to  the  every-day 
lions  deserve  the'highest  praise.  Tliey  are  well  con-  I  wants  of  the  medical  clinician  as  to  those  of  the 
ecived  and  well  executed,  handsoiiie  artistically  I  operating  surgeon.  In  fact,  few  general  practi- 
and  dear  anatomically.  As  the  author  poiiit.s  out,  |  tioiiers  will  road  the  work  without  a  feeling  of  siir- 
such  a  woik  as  he  has  undertaken  is  necessarily  |  prised  grntifii'ation  that  so  many  points,  concern- 
encyclopii-dic,  and  the  result  shows  that  he  has  |  ing  which  they  may  never  have  thonglit  tiefore. 
brought  to  it  a  mind  well  jirepared  for  the  ta-^k  by  j  are  so  well  presented  for  their  consideration.  It 
extensive  reading,  critical  judgment  and  literary  i  is  a  work  which  is  destined  to  be  the  licst  of  its 
ability.    We  can  cordially  recommend  the  work  |  kind  in  any  language.— iVt<iic<i< /ffcwd,  Nov.  25, '82. 

CLABKE,  W.  B.,  F.li. C.S.  &  LOCK  IJ  OOJJ, C.  B.,  F.B. C.5. 

I)i  iiiotifitraldriiof  Anntomi/at  .SY.  Bartliol'imcic's  Jlo.ipitnl  Maitral  ScHdoI,  London. 

The  Dissector's  Manual.  In  one  pocket-size  12mo.  volume  of  396  pages,  with 
49  illustrations.  Limp  cloth,  red  edges,  $1.50.  Just  ready.  See  Studentif  Series  of 
Manuals,  page  5. 

TREVES,  EBEnEBICKy  F.  B.  C,  S., 

Senior  Dcnujnslrator  of  Anatomy  and  Assintant  Surgeon  at  the  London  Hospital. 

Applied  Anatomy.  In  one  pocket-size  12mo.  volume  of  540  pages,  with  61  illus- 
trations^.   Limp  cloth,  red  edges,  $2.00.    Just  ready.    See  SiudeiUt^  Series  o/  Mantuds,  page  5. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Anatomy. 


GRAY,  HENRY,  F.  B.  S., 

Lecturer  on  Anatomy  at  St.  Geor(/e'ts  Ifuspifal,  London. 

Anatomy,  Descriptive  and  Surgical.  The  Drawings  by  II.  V.  Carter,  M.  p., 
and  Dr.  Westmacott.  The  dissections  jointly  by  the  Author  and  Dr.  Carter.  With 
an  Introduction  on  General  Anatomy  and  Development  by  T.  Holmi;s,  M.  A.,  Surgeon  to 
St.  George's  Hospital.  Edited  by  T.  Pickering  Pick,  F.  li.  C.  S.,  Surgeon  and  Lecturer 
on  Anatomy  at  St.  George's  Hospital,  London,  Examiner  in  Anatomy,  Koyal  College  of 
Surgeons  of"  England.  A  new  American  from  the  tenth  enlarged  and  improved  London 
edition.  To  which  is  added  the  second  American  from  the  latest  English  edition  of 
Landmark.^  Medical  and  Surgical,  by  Luther  Holden,  F.  R.  C.  S.,  author  of 
"  Human  Osteology,"  "  A  Manual  of  Dissections,"  etc.  In  one  imperial  octavo  volume 
of  1023  pages,  with  5G4  large  and  elaborate  engravings  on  wood.  Cloth,  $G.OO;  leather, 
$7.00;  very  handsome  half  Russia,  raised  bands,  $7.50.     Jmt  ready. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  of 
those  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  forthe 
learner  and  nn  admirable  work  of  reference  for  tlie  active  practitit)ner.  The  engravings 
form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  witii  descriptions  at  the  foot.  They  tluis  form  a  complete  and 
splendid  series,  which  will  greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy, 
and  will  also  serve  to  refresh  the  memory  of  those  who  may  find  in  the  exigencies  of 
practice  the  necessity  of  recalling  the  details  of  the  dissecting-room.  Combining,  _as_  it 
does,  a  complete  Atlas  of  Anatomy  with  a  thorough  treatise  on  systematic,  descriptive 
and  applied  Anatomy,  the  work  will  be  found  of  great  service  to  all  physicians  who  receive 
students  in  their  offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the 
groundwork  of  a  thorough  medical  education. 

Landmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
comi>lete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  by 
type  and  illustration  in  anatomical  study. 

There  is  probably  no  work  used  so  universally 
by  physicians  and  medical  students  as  this  one. 
It  is  deserving  of  the  coatidence  that  they  repose 
in  it.    If  the  present  edition  is  compared  with  that 


This  well-known  work  comes  to  as  as  the  latest 
American  from  the  tenth  English  edition.  As  its 
title  indicates,  it  has  passed  through  many  hands 
and  has  received  many  additions  and  revisions. 
The  work  is  not  susceptible  of  more  improvement.  !  issued  two  years  ago,  one  will  readily  see   how 


Taking  it  all  in  all,  its  size,  manner  of  make-up, 
its  character  and  illustrations,  its  general  accur- 
acy of  description,  its  practical  aim,  and  its  per- 
spicuity of  stylo,  it  is  t';j  Anatomy  best  adapted  to 
the  wants  of  the  stude.it  and  praetitioaer. — Medical 
Record,  Sept.  15,  1883. 


much  it  has  been  improved  in  that  time.  Many 
pages  have  been  added  to  the  te.x:t,  especially  in 
those  parts  that  treat  of  histology,  and  many  new 
cuts  have  been  introduced  and  old  ones  modified. 
— Journal  of  the  American  Medical  Association,  Sept. 
1, 1883. 


Also  for  sale  separate — 
JBLOLJDEN,  LUTHER,  F,  R,  C.  S., 

Surgeon  to  St.  Bartholomew's  and  the  Foundling  Hospitals,  London. 

Landmarks,  Medical  and  Surgical.  Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.     In  one  handsome  12mo.  volume  of  148  pages.     Cloth,  $1.00. 

almost  to  learn  it  by  heart.  It  teaches  diagnosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject.  It  is  eminently 
the  student's  and  young  practitioner's  book.— P/»y- 
sician  and  Surgeon,  Nov.  1881. 


This  little  book  is  all  that  can  be  desired  within 
its  scope,  and  its  contents  will  be  found  simply  in- 
valuable to  the  young  surgeon  or  physician,  since 
they  bring  before  him  sucli  data  as  he  requires  at 
every  examination  of  a  patient.  It  is  written  in 
language  so  clear  and  concise    that   one    ought 


DALTON,  JOHJSr  C,  31,  D., 

Professor  of  Pliysiology  in  the  College  of  Physicians  and  Surgeons,  New  York. 
The  Topographical  Anatomy  of  the  Brain.     In  one  very  handsome  quarto 
volume  of  about  200  pages  of  descriptive  text.     Illustrated  with  forty-nine  life-size  photo- 
graphic illustrations  of  Brain  Sections,  with  a  like  number  of  outline  explanatory  plates, 
as  well  as  many  carefully-executed  woodcuts  through  the  text.     In  press. 

ELLIS,  GEORGE  VINER, 

Emeritus  Professor  of  Anatomy  in  University  College,  London. 

Demonstrations  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  ygry 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.  Cloth,  $4.25 ;  leather,  $5.25. 
Ellis'  Demonstrations  is  the  favorite  text-book  special  line.  The  descriptions  are  clear,  and  the 
of  the  English  student  of  anatomy.  In  passing  methods  of  pursuing  anatomical  investigations  are 
through  eight  editions  it  has  been  so  revised  and  given  with  such  detail  that  the  book  is  honestly 
adapted  to  the  needs  of  the  student  that  it  would  entitled  to  its  name.— St.  Louis  Clinical  Record, 
s«em  that  it  had  almost  reached  perfection  in  this    June,  1879. 
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IIknkv   C.  Lka's  Son  &  Co.'h  1'ublicatiuns — Fhy.siology. 


DALTOX,  JO  IIS  (\,  Jf.  J)., 

I'l.ifi.^mir  of  I'liiisttiliiiin  in  Ihf  Cull- (If  nf  }'liii.\infiiis  timl  Surtjeon.i,  .Ycir    )''»rA,  rlr. 

A  Treatise  on  Human  Physiology.  Dosifined  tor  tlie  use  of  f^tudents  and 
rrartitiom-rs  of  .Me<li<iiic'.  Sovcntli  edition,  thoroiiRlily  n-vised  and  rewritten.  In  one 
verv  lian«ls«mie  oitavo  volume  of  7'_"J  jiajies,  witli  '_*.")2  lieaiitiful  eiifrravings  on  wood.  Cloth, 
f.*).(.Kt;   leatlier,  .^(kOU;  very  liands(  me  half  Russia,  raisetl  1  ands,  $()..')0. 

Tlie  merits  of  Troffssor  Dftlton's  d-xl-ljook,  his  i  previous  one,  ami  will  tend  to  keej)  tlie  profession 
itnxMitli  ami  plea-iiiK  >tyle,  llie  leinHrkalile  cleur-  |  posteil  as  to  tlio  most  recent  aiidilions  to  our 
ne»>  of  liif  "Icseriplions,'  wliicli  leave  not  a  i-liapler  '  pliysiolo({ieal  knowledge. — Mic/iiynn  Medical  Nexotf 
obsi-niv.   Ills  eaiitioiis  jiid»cin<-iit  and  the  Ke«\eral      April,  1S«-J. 

correeiness  of  his  faets,  are  perfeetly  known.  'I'hey  ]  (me  can  scarcely  open  a  eollece  eatalopiie  timi 
have  made  his  te.\t-lMiok  the  one  most  familiar  |  does  not  have  mention  of  Italton's  J'/iwiolot/i/  as 
to  American  students.— .Vo/.  y;.r</;v^,  .March  4,  I8«2.  I  the  recommended  text  or  coiisnltalion-li<iok.'  For 


Certainly  no  physiological  work  has  ever  issiieil 
from  the  press  that  pres»-iited  its  suhject-matter  in 
a  clearer  and  more  attnu-tive  li>;ht.     Almost  every 

fince  lieais  evidence  of  the  exiianstive  revision 
hat  hivs  taken  iilaee.  The  mnlcii'il  is  4ilace(l  in  a 
more  compai't  form,  yet  its  delightful  ehaiiti  is  re- 
tained, an<t  no  suhje<'t  is  ttirown  into  ohseiirity. 
Altogether  this   edition  is  far  in  advance  of  any 


American  students  we  woiiM  unreservedly  recom- 
mend the  eilition  of  |ir.  Iialion'!.  work  now  liefore 
lis.  Let  it  surtice  to  slate  that  revisions  have  lieeil 
riade  to  such  an  extent  as  to  liiiii)£  the  volume  as 
Hilly  lip  to  the  present  stale  ol  physiolojjical  kiiowl- 
eiltre  as  it  is  praeticahle  for  any  author  of  a  hook 
to  do. —  I'iniiiiia  iledicai  iluntliiy,  July,  18«'J. 


FOSTER,  MICHAEL,  JI.   D.,  F,  11.  S., 

Profrtisor  of  Phifsiolof/f/  in  Cnnihridjie   Unicersitif,  England. 

Text-Book  of  Physiology.     Second  American  from  the  third   English  edition. 

Edited,    with    extensive    notes   and   additions,    liy  Eduakd    T.     Rkkiikut,    M.   I).,    late 

Demonstrator  of  Experimental  Tiierapeutics  in  the  I'niversity  of  Pennsylvania.     In  one 

handsome  royal  I'Jmo.  volume  of  tt'JU  pages,  with  209  illiisl.      C  loth,  ■$o.2.j;  leather,  $3.75. 

preface  tliat  the  abundant  material,  in  spite  of  the 
moderate  size,  is  not  condensed  to  systematic 
shortness,  hut  the  whole  is  related  in  a  narrative 
style.  Further  on  he  writes:  "Togive  lostiidents 
and  physi<'iaus  a  book  which  is  not  intended 
merelv   for 


A  more  compact  and  scientific  work  on  physiol- 
ogy has  never  been  published,  and  we  believe  our- 
selves not  to  be  mistaken  in  a-^sertiuK  that  it  ha.s 
now  lieen  introduced  into  every  medical  collcjje 
in  which  the  Entjlish  langiiatje  is  spoken.  'I'his 
work  eimforms  to  the  latest  researches  into  zoology 
and  comparative  anatomy,  and  lakes  into  consid- 
eration the  late  discoveries  in  pli^vsiological  chem- 
istry and  the  experiments  in  localization  of  Kerrier 
amf  others.  The  arrangement  followed  is  such  as 
to  ren<ler  the  whole  subject  lucid  and  well  con- 
nected in  its  various  parts. — Cliic(i<io  Medical  Jour- 
nal and  Euaniintr,  August,  1882. 

Dr.  Micii.tel  Foster's  Mnnnal  of  Phiixioloqu  lia."* 
been  translated  into  the  Gernianj  with  a  pi-eface, 
by   Professor   ICuhne.      Kiihne   points  out  in  his 


>r  reference,  but  whicli,  by  its  Howing, 
lively  style,  invites  the  reailer  to  go  through  it,  is 
always  iiseful,  especially  when  the  contents,  in- 
elucling  numerous  matters  in  a  state  of  active  dis- 
cussion in  which  physiology  is  now  so  rich,  in- 
struct with  truth  and  calm  iniiiartialitv.  Such  the 
author  has  preserve<l  througlioul."  'i'he  transla- 
tion of  it  into  Geiman  is  a  well-merited  compli- 
ment, since  riermany  is  the  especial  home  of 
physiology,  and  its  literature  isabiindantly  rich  in 
text-books,  monographs  and  periodicals  on  physi- 
ology.— American  Mtd.  Bi-  Weekly,  June  18,  1881. 


FOWEli,  HEX  BY,  31.  B.,  F.  B.  C.  S., 

Examiner  in  Physiologii,  Royal  College  of  Surr/eons  of  England. 
Human  Physiology.     Shortly.     See  Students'  Series  of  Manuals,  page  5. 

BOBEBTSON,  J.  JMcGBEGOB,  31.  A.,  31.  B., 

Munhinil  Drnioii.'.traliir  <if  Plii/siuloi/f/,  Unirermli/  of  Glasgow. 

Physical  Physiology.   In  active  preparation.  See  Students'  Series  of  Manuals,  page  5. 

BELL,  F.  JEFFBEY,  31.  A., 

Professor  of  Comparative  Anatomy  nt  King's  College,  London. 

Comparative  Physiology  and  Anatomy.     In  active  preparation  for  early 

publirntiiin.     See  Sliidiiit.^'  .Sv/cs  of  Muini(d.'<,  page  o. 

CABBEXTEB,  W3I.  B.,  31.  !>.,  F.  B.  S.,  F.  G.  S.,  F.  L.  S., 

Registrar  to  the  Univergity  of  London,  etc. 

Principles  of  Human  Physiology.  Edited  l.y  IIknry  Powku,  M.Ii.,  Lond., 
E.  K.  (.'.  S.,  Examiner  in  Natural  .Sieiices,  Iniversity  of  <  ).xlord.  A  new  American  from  the 
eightii  revised  and  enlarged  edition,  with  notes  and  "additions  hy  EiiANCi.'*  G.  Smith,  M.  D., 
late  l*rofes.sor  of  the  In.slittites  of  .Medicine  in  the  University  of  Pennsylvania.  In  one 
very  large  and  handsome  octavo  volume  of  lUS.S  pages,  with  two  plates  and  37.3  illtis- 
tralions.    Cloth,  $5..')U  ;  leather,  $0..'^)  ;  half  Rii.ssia,  $k 

'l"he   eiiitors  have,   with    their  adilitions   to  the     tion.     \Vc  have  been  agrecalily  surprised  to  find 
only  work  on  physiology  in  our  language  that,  in       '  "  "     " 

the  fullest  sense  of  the  word,  is  the  production  of 
A  f>hilo'<opher  a.H  well  a-  a  physiologixi,  brought  it 
up  fully  to  the  standard  of  our  knowledge  of  its 
snbjcci  at  the  present  day.  'l"he  additions  by  tlio 
American  cilitor  give  to  the  work  as  it  in  a  consid- 
erubje  xalue  beyond  that  of  the  last  English  edi- 


the  volume  .so  com(ilcle  in  regard  to  the  strui-ture 
ami  fuuciions  of  the  nervous  .system  in  all  its  rela- 
tions— a  suh|ect  that  in  many  respects  is  one  of 
the  most  ditticiilt  of  all,  in  the  whole  range  of 
physiology,  upon  which  to  produce  a  fiillainJ  .sati.t- 
factory  trcaii'^e  of  the  cla.ss  to  which  the  one  be- 
fore us  belongs. — Jl.of  Kcrv.and  McnI.  /.»i».,  Apr.,"77. 


CARPF.NTER'.SPRIZR  E&SAY  ON  TH  K  ISK  AND 
Amcrf.  iir  Ai.coiiiii.ic  LiuroiiH  in  Hk.m.iii  and  1»i«- 
r.ASK.  With  a  preface  by  D.  F.  foNiur,  M.  l».,an>l 
explanations  of  scientific  words.  In  one  bmall 
12nio.  volume  of  178  pages.    Clotli,  CO  cents. 


LKUMANN-S  MANUAL  OF  CHEMICAL  PHYS- 
lilLdtiY.  Traiislateil  from  the  (Veiinan,  «lth 
notes  and  additions,  by  .1.  Ciii>t<in  jMoniiif,  M.  D. 
In  on(?  octavo  volumeof  327  pages,  with  41  illus- 
trations.   Cloth,  82.20. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Chemistry.  9 

jlttfield,  joii:n,  ph.  n., 

PriifKS.for  of  Pfdriical  Chemistrt/  to  the  Pharmftreutirnl  Society  of  Great  Britain,  etc. 

Chemistry,  General,  Medical  and  Pharmaceutical;  Including  the  Chem- 
istry of  tlie  U.  S.  Pliiirmueopieia.  A  Maniuil  of  the  (ieneral  Prin-iples  of  the  Science, 
antl  their  Application  to  Medicine  and  Piiarmacy.  A  new  American,  from  tlie  tenth 
Englisii  edition,  specially  revised  by  tiie  Author.  In  one  handsome  royal  12mo.  volume 
of  72S  pages,  with  87  illustrations.  Cloth,  Si.oO;  Icatlier,  .?.''>.()().  JuM  rfjuli/. 
From  the  Author's  Preface  to  the  Tenth  Edition. 

This  manual  is  intcn  led  as  a  systematic  e.Kp')ncnt  of  the  general  truths  of  chemistry, 
but  is  written  mainly  for  the  })upils,  assistants  and  principals  engaged  in  medicine  and 
pharmacy.  It  will  Ite  found  e;|ually  useful  as  a  reading-l)ook  or  as  a  text- hook,  while  its 
comprehensive  Index,  containing  eight  thousand  references,  will  lit  the  vnwk  for  after- 
consultation  in  the  course  of  business  or  professional  practice.  Introductory  pages  are 
devoted  to  a  few  leading  i)roperties  of  the  elements.  The  consideratif)n  in  detail  of 
the  relations  of  the  clcmcntarv  and  compound  radicals  follows,  svntiictical  and  analvt- 
ical  hearings  hcing  pointed  out,  and  attention  fretjuently  directed  to  connecting  or 
underlying  trutlis  or  general  i)rinciples.  The  chemistry  of  sul)stances  naturally  as.sociated 
in  vegetables  and  animals  is  ne.Kt  considere  1.  Practical  to.xicology,  a\v\  tlie  chemical  as 
well  as  microscopi  -al  characters  of  morbid  urine,  urinary  sediments  and  calculi,  are  then 
given.  The  concl  iding  sections  form  a  laboratory-guide  to  the  chemical  and  physi(!al 
study  of  quantitative  analysis.  The  work  now  includes  the  wiiole  of  the  chemistry  of 
the  recently  putilisiied  United  .States  Pliarmacopieia,  and  nearly  all  the  chemistry  of 
the  British  and  Indian  Pharmacopadas. 

BLOXA3I,  CHARLES  X., 

Professor  of  Chemiatry  in  Kinrfs  Colleqe,  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.     Cloth,  $3.75;  leather,  $-4.75.     Just  ready. 

This  work  is  designed  to  give  a  clear  and  simple  description  of  the  elements  and  their 
principal  compounds,  both  inorganic  and  organic,  and  also  of  the  chemical  principles  in- 
volved in  the  most  important  branches  of  manufacture.  It  will  thus  serve  as  a  convenient 
text-book  for  the  student  of  general  or  medical  chemistry,  and  as  a  work  of  reference  for 
those  engagei]  in  tlie  arts  and  manufactures.  The  author  has  aimed  to  I'ender  the  termi- 
nology and  mathematics  of  chemistry  as  simple  as  possible,  and  to  increase  the  vividness 
of  the  text  by  the  introduction  of  ex|)eriments  with  illustrations  of  apparatus.  The  table 
of  contents  has  ))een  arranged  to  serve  the  purpose  of  an  abstract,  by  which  the  student 
may  examine  himself  uixjn  each  paragraj)h  f)f  the  book,  and  the  Index  includes  cross- 
references  to  the  most  important  formulas.  The  American  edition  lias  ])een  i)assed  through 
the  press  subject  to  the  (dosest  scrutiny,  with  the  result  of  eliminating  numerous  errors 
whicdi  occur  in  the  English  sheets.  Though  tliis  edition  contains  as  much  matter  as  ita 
predecessor,  the  publisliers  are  jdeasgd  to  have  been  aide  to  make  a  reduction  even  from 
the  former  low  price. 

JiEMSEN,  IRA,  M.  D.T^h.  D., 

Professor  of  Cliernistry  in  tlie  Johns  Hopkins  Universitii,  Baltimore. 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Compounds.  Second  and  revised  edition.  In  one  handsome  royal  12mo. 
volume  of  240  pages,     (loth,  81.7.').     Jin't  read;/. 

From  the  Author's  Preface  to  the  Second  Edition. 

The  book  lias  been  thoroughly  revised,  and  much  of  it  has  been  entirely  rewritten. 
The  principal  changes  will  be  found  in  the  chapters  on  valence  and  constitution.  These 
have  been  materially  changed,  an  1,  1  believe,  much  improved.  A  short  chapter  on  the 
physical  methods  for  determining  the  constitution  of  chemical  compounds  has  been  added. 

FOWNES,  GEORGE,  Ph.  D. 

A  Manual  of  Elementary  Chemistry;     Theoretical  and  Practical.     Revised 

and  corrected  by  Hkn'rv  Watts,  B.  .\.,  F.  R.  S.,  Editor  of  A  Dictiovary  of  CHEvriSTRY, 

etc.     A  new  American  from  the  twelfth  and  enlarged  Lon  Ion  edition.    Edited  by  Robert 

Bridge-s,  M.  D.      In  one  large  royal  12mo.  v(dume  of  1031  pages,  with  177  illustrations 

■on  wood  and  a  colored  plate.     Cloth,  $2.75  ;  leather,  $3.25. 

The  book  opens  wiih  a  treatise  on  Chemifial  of  late  years,  tne  chapter  on  the  General  Principles 
Phy-ic",  incliuling  Heat,  Liglit,  .Magnetism  and  of  Chemical  Philosopliy  has  been  entirely  rewrit>- 
Electririty.      'i'hese   subjects  are   treated   clearly  !  ten.     The  latest  views'  on  Equivalents,  Quantiv* 

««.i  1....'..^..    u...  «.,  .,..,-1,  ;'..,.; .„    >  .1,.  *K  „  .....        I -     ,.. ^    ..I 1..   „.,  I    f.ii,.  t    *',....r.         'in.;^ 


anii  briefly,  but  enough  is  given  to  etiaM'^  the  stu 
dent  to  coinpreheu'l  the  fafts  and  laws  of  Cheniis- 

-try  pro.)er.  It  is  the  fasliion  of  late  years  to  omit 
tlie-<e  topics  from  works  on  chemistry,  hut  their 
omis.si  in  is  not  to  becomni'mdeil.  As  wxs  requireil 

'by  the  great  advan-e  in  the  science  of  Chemistry 


le:ice,  ft  ^.,  are  clearly  and  folly  set  forth.  This 
last  e<lition  is  a  great  improvement  upon  its  prede- 
ces-iors,  which  is  saving  not  a  little  of  a  book  that 
has  rea-hed  its  twelfth  edition. — Okio  Medical  Re- 
order, Oct.  1878. 


Wohler's  Outlines  of  Organic  Chemistry.     Edited  by  Fimo.    Translated 
hy  Ira  Remsex,  M.  D.,  Ph.  D.     In  one  12mo.  volume  of  550  pages.     Cloth,  $3. 


10  TIkniiv  0.  Lea's  Son  &  Co.'s  Publications — Chemistry. 


I'l.h'ir  Annliist  to  thr  Slate  af  -Ycic   ViTk.  J'ruf.  of  Anal.  C'linn.  in  I'liil.  Cull,  vl  P/ui rrnaci/. 

A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chcniie-als  and  llieir  Preparations.  Being  u  (Juiile  fortiie  Determination  of  tlieir  Identity 
and  (Quality,  and  for  tiie  Detection  of  ImiHirities  and  Adulterations.  For  the  use  of 
riiarmaiists,  I'iiysicians,  Drujij^ists  and  Manufacturing  Cliemists,  and  Pliannaeeutical  and 
Mcnlind  Students.  Thin!  edition,  entirely  rewritten  and  much  enlarired.  In  one  very 
handsome  octavo  volume  of  ()"J I  page.*;,  with  179  illustrations.    Clotli,  $1."JJ.     JuM  rnuly. 

Wi-  f.Minnitiihito  tlio  aiitlior  on  tlie  nppearaneo  j  eiisily  tuKler.stiiiio  thcni  nnd  pnu'tise  the  proeoases 
of  tlio  III  ml  edit  ioiuif  this  work,  puhlifihcil  fur  the  |  !*iiet'ef'sfillly ;  at  tliv  samo  lime  thf;  iletnils  are  not 
fin<t  lime  ill  thiscomitrv  also.  It  is  admiralile  ami  ■  civen  with  such  minuteness  nn<l  prolixiivas  to 
the  informalion  it  unileiiakes  to  supply  is  hoth  |  oeeoine  wearisome  alike  to  the  adept  and  tfie  stu- 
extensive  and  triistwoithy.  The  selection  of  pro-  i  dent.  A  work  is  thus  presented  well  nilapted  as  u 
ces.ses  for  (ieterminin);  tlie  purity  of  the  substan-  book  of  reference  for  practical  use,  ami  calculated 
COS  of  which  it  treats  is  excellent  and  tne  deserip-  I  to  impart  such  information  as  in  each  particular 
tion  of  thcni  -ingulnrly  explicit.  Moreover,  it  is  j  ease  may  be  useful  or  required  wil  lin  the  limit  of 
exceptionally  free  from  ty|ioj;raphieal  errors.    We  ,  i'j  objects. — Amcriran  Journal  of  J'har.,  iMay,  IS8.1 


hftve  no  hesitation  in  recommendint?  it  to  those 
who  are  eniiaiied  either  in  the  manufacture  or  the 
testing  of  medicinal  chemicals. — London  Pharma- 
teiitical  Journal  and  Transactions,  ISS."?. 

Viewed  in  rcfrard  to  its  general  aims  as  well  a.s 
to  the  manner  in  which  they  have  been  carried 


This  work  has  undergone  a  very  considerable 
change  since  the  first  edition  appeared  in  1873; 
in  its  present  form  it  is  a  marked  improvement 
on  the  earlier  editions.  The  authors  are  to  be 
congniliilaied  on  the  manner  in  whic^h  they  have 
remodelled   the   work;   in  its  present  form  it  is 


out,  the  work  will  be  founil  ascomplete  us  can  well  sure  to  prove  u  valuable  aid  n\  the  practice  of 
be  desired.  The  descriiitions  of  operations  are  pharmaceutical  chemistry. —  Loiui.  ChemiM,  and 
full  without  being  reduiulant,  so  that  the  tyro  can  |  Drungisi,  June  ir>,  1883. 

WATTS,  HENRY,  B,  A.,  F.  B.  S. 

Author  of  "A  Dictionarii  of  Chemistry"  etc. 

A  Manual  of  Physical  and  Inorganic  Chemistry.    In  one  12mo.  volume 

of  oOO  jciges  witii  loO  illustnitions.     In  pir.-<s. 

CLOWES,  FRANK,  J>.  Sc,  London, 

Srnior  Seicnre-^fa■^<ter  at  the  High  School,  Xewcastle-under-Li/vie,  etc 

An  Elementary  Treatise  on  Pi*actical  Chemistry  and  Qualitative 
Inorganic  Analysis.  .Specially  adapted  fur  use  in  the  Lal)oratories  of  Schools  and 
Colleges  and  hy  Beginners.  Second  American  from  the  third  and  revised  English  e<iition. 
In  one  very  luindsome  royal  12mo.  volume  of  372  Jiagcs,  with  47  illustrations.     Cloth,  $2.50. 

Thechiefobjcctoftheauthorof  the  present  work  j  renders  it  unintelligible  to  the  primary  student 
was  to  furnish  one  which  was  siitliciently  elemen-  I  unless  supplemented  by  copious  verbal  cxplana- 
tary  in  the  description  of  apparatuses,  clieniicals,  j  t ions  from  the  teacher.  The  Elevientan/  Treatise 
modes  of  experimentation,  etc.,  so  as  to  "reduce  I  of  Dr.  Clnwes,  examined  with  reference  to  the 
to  a  minimum  the  amount  of  assistance  required  above  claims,  is  found  to  be  a  great  improvement 
from  a  teacher."  It  is  a  generally  recognized  fact  |  on  other  clementaiy  works.  .\  student  who  care- 
that  one  of  the  most  serious  hindrances  to  the  |  fully  reads  this  text  will  scarcely  need  the  assist- 
utility  of  many  of  the  smaller  text-books  is  the  too  ;  ance  of  a  tutor  in  following  out  any  of  tlie  ex- 
great  conciseness  of  the  language  employed,  which  t  periments  described. —  Va.  Med.  Monthlji,  Ap.,18S\. 

RALFE,  CHARLES  JL^M-  T).,  J^ •  J?.  C.  JP., 

A.'isifitnnt  Plii/sician  at  tin:  London  Hospital. 

Clinical  Chemistry.  In  one  pocket-size  12mo.  volume  of  314  pages,  with  1& 
illiistnitions.     Limp  cloth,  red  edges,  $l.r)0.     See  StudcntiC  Series  of  ^fnnu<ll.'<,  page  5. 


This  little  text-book  opens  with  a  short  and  .-ible 
sketch  of  the  constituents  of  the  animal  body,  and 
of  the  chemical  reactions  of  its  chief  oiganie  and 
inorganic  components.  Then  follows  a  chapter 
on  the  blood,  chyle  and  lymph,  in  which  the 
chemistry  of  these  fluids  is  ably  and  successfully 


dealt  with.  The  short  epitome  of  the  toxic  condi- 
tions of  the  blood  is  also  most  instructive.  This 
little  Clinical  Chnnislri/  will  be  very  ii.seful  to  stu- 
dents, as  it  contains  niueh  valuable  information  in 
a  small  compass. — British  Muiuat  Jmirnal  Novem- 
ber 24,  1883. 


CLASSEN,  ALEXANDER, 

Professor  in  the  Roiiat  Poli/technic  School,  Aix-la-Chapelle. 

Elementary  Quantitative  Analysis.  Transhitcd,  with  notes  and  additions,  by 
El)<;.vu  F.  S.MiTH,  I'h.  D.,  A.ssistant  Professor  of  Chemistry  in  the  Towne  Scientilic  School, 
University  of  Pennsvlvania.  In  one  handsome  roval  12rao.  volume  of  324  p;ige.s,  with  36 
il  lust  nit  ions.     Clotli,"  .f;2.00. 

It  is  probaVily  the  best  manual  of  an  elementary  and  then  advancing  tothe  analysis  of  mineral."  and 
nature  extant,  insomuch  as  its  methods  are  the  i  such  products  as  are  met  with  "in  applied  chemis- 
best.  It  leaches  hy  examnles,  commencing  with  I  try.  It  is  an  indispen.sable  book  fur  sOuh-nls  in 
single    determinations,    followed   by   seiniiations,  |  chemistry. — Boston  Journal  of  Chnnislri/,  Ot:l.  ISIS. 

GRFJENE,  WILLIAM  H.,  mV^IX, 

I),  inon.strator  of  Chcinislrii  i)i  the  Mciliral  Department  of  the  Universit;/  of  Pennsiflcania. 

A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.  r.a.sed  uixin  r)Ow- 
man  s  .Medical  Clu-mistry.    In  one  12iuo.  volume  of  310  pages,  with  74  ilhis.    Cloth.  $1.75. 

It  is  a  concise  manual  of  throe  hundred  p.-xges,  j  the  re(!ognition  of  compounds  due  to  pathological 
giving  an  excellent  summary  of  the  best  methods  ,  conditions.  The  detection  of  poisons  is  treated 
of  anaiy/.iiigthe  |i<|uids  and  soliilsof  the  body,  both  |  with  sutlicienl  fulness  for  the  purpose  of  tliestu- 
forthe  esiimntion  of  their  normal  constituents  and  i  dcntor  practitioner. — Boston  Jl.  of  Chan.,June,  '80. 


I 


A     WA.M'AL    OF    QUALITATIVE    ANALYSIS.  I  London  edition.     In  one  royal  12nio.  v.>!ouie,  with 
By  Robert  Oalloway,  F.  C.  8.     From   the  sixth  |  illustrations,    freparin;/. 
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rARItlSH,  E ID  WARD, 

Late  Pritfessor  of  (he.  Tlieori/  and  Practice  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy. 

A  Treatise  on  Pharmacy :  designed  as  :i  Text-book  for  tlie  Student,  and  as  a 
Guifle  for  the  Physician  and  I'liarniaocntist.  Witli  many  Fornniljc  and  Prescriptions. 
Fiftli  edition,  tlioroiicrlily  revised,  hy  Thomas  8.  Wiegaxd,  Ph.G.  In  one  handsome 
octavo  volume  of  lOOo  pages,  with  2')G  ilhistrations.     Cloth,  §0 ;  leatlior,  $(>.     Juatrendy. 

From  the  Preface  to  the  Fifth  Edition. 
A  new  edition  of  Mr.  Parrish's  stantlard  work  has  been  rendered  an  imperative  necessity, 
not  only  by  the  late  revision  of  the  U.  S.  Pharmacopa'ia,  1)ut  also  by  the  great  advance  in 
chemical  and  pharmaceutical  science  within  tiie  last  decade.  The  changes  thus  required 
have  rendered  the  task  of  the  editor  by  no  means  light,  and  have  considerably  increased 
the  size  of  the  volume,  in  spite  of  earnest  efforts  at  condensation  and  the  omission  of  all 
obsolete  matter.  The  new  ])reparations  of  the  Pharmacopa-ia  have  been  introduced,  to- 
gether ■witli  its  tests  for  ciicmical  and  officinal  compounds,  and  its  system  of  parts  l)y  weight 
in  ))lace  of  definite  quantities.  The  entire  chemical  section  lias  been  rearranged  in  con- 
formity witii  the  present  views  of  that  science,  and  the  subject  of  testing,  Ijoth  qualitative 
and  (juantitative,  has  been  rendered  as  complete  as  the  scojieof  the  workwould  permit  and 
the  wants  of  students  are  likely  to  require.  All  general  pharmaceutical  and  chemicnl  pro- 
cesses have  been  arranged  in  a  separate  part,  thus  facilitating  reference  and  avoiding 
repetition,  while  special  apj)aratus  for  jiarticular  classes  oi'  preparations  has  been  jilaced 
under  those  classes.  The  syllabi,  which  proved  so  valuable  a  feature  of  i)revious  eilitions, 
and  on  which  Professor  Maisch  bestowed  so  much  care,  have  been  retained;  many  of  them 
have  Iteen  rewritten  and  new  ones  introduced.  All  new  remedies  of  interest  have  been 
added,  and  in  the  chai)ter  on  elixirs  some  new  formulae  of  much  popularity  have  been 
given.  Tlic  editor  need  only  add  that  he  has  spared  no  labor  or  care  in  the  hope  of  ren- 
dering the  work  as  acccpta'ole  as  it  has  hitherto  Ijeen  to  the  student  and  the  pharmaceutist. 

HFA13IAWN,  Dt\  lT, 

Professor  of  Phi/siolofii/  in  the  Univeisity  of  Zurich. 
Experimental  Pharmacology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Kobert  Me.\de  SMiTir,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  199  pages,  with  32 
illustrations.     Cloth,  $1.50.     Jmt  read;/. 

Tlie  selection  of  animals  and  thfir  manageinent,  '  behold  experimental  and  clinical  experience 
the  paths  of  elimination  and  changes  of  poisons  ',  firmly  and  inseparably  united.  It  is  a  reliable, 
in  the  body,  the  explanation  of  the  s.yniptoms  pro-  1  concise  and  practical  vade  mecum  for  the  time- 
duced  by  poisons,  alterations  in  tissue,  in  the  re-  pressed  worker  in  the  laboratory. — New  Orleans 
productive  function  and  in  temperature,  action  on  Medical  ami  Siirt/ical  Journal,  Maj',  188:i. 
muscles  and  in  nerves,  anatomical  and  chemical  This  manual  is  for  the  pin-pose  of  instructing 
changes  produced  by  poisons,  all  are  successively  those  who  are  engaged  in  the  study  of  the  physio- 
pa-ssed  \i\  review  in  a  practical  instructive  fashion,  logical  actions  of  drugs— the  modus  operandi  of 
which  speaks  well  for  both  the  author  and  the  proceeding.  It  teaches  what  instruments  are  nec- 
translator.  The  book  is  deserving  of  an  enco-  |  essary,  and  how  to  make  use  of  them.  It  is  just 
mium  as  a  correct  exponent  of  the  spirit  and  :  the  work  for  one  engaged  in  original  research, 
tendencies  of  modern  pharmacological  research.  ;  jind  will  be  found  verv  valuable  to  all  physicians. 
After  closely  perusing  the  pages,  all  laden  to  over-  '  fo,-  there  is  in  it  a  large  amount  of  physiological 
flowing  with  t!ie  rich.-st  facts  ol  physiological  in-  ,  information  that  is  not  to  be  found  iu  ordinary 
ve.stigation,  and  after  following  the  astounding  :  works  on  plivsiologv.  The  translator  has  added 
progress  of  toxic  pharmacoIi>gy  as  revealed  by  the  .  very  considerably  to"the  work.  The  little  work  is 
author,  we  feel  that  we  are  tivst  approaching  the  I  worthv  of  the  stiidv  of  all  students  of  physiology, 
realization  of  that   Utopian   dream   in   which    we  |  —Cincinnati  Medical  .Ytir.*,  March,  1S8;1. 

MAISCH,  JOHN  m7,  JPInir.  I)., 

J'^-ofesiior  of  Materia  Medica  and  Botani/  in  the  Philadelphia  College  of  Pltarinncf/. 
A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  \'egetably  and  .Vniinal   Kingdoms.     For  the  use  of  Students,  Druggists,  Pharmacists 
and    I*hysicians.     New    edition.     In    one    liandsoine    royal    12mo.  volume.      Preparing. 
A  few  notices  of  the  previous  edition  are  appended. 

A  book  evidently  written  for  a  purpose,  and  not  i  The  above  manual,  by  a  well-known  authority  in 
simply  fur  the  purpose  of  writing  a  book.  It  is  this  department  and  "one  of  the  authors  of  the 
comprehensive,  inasmuch  as  it  refers  to  all,  or  .Va/io/iai />/.y;)'vi.so/or|/,  is  a  work  for  which  students 
nearly  all,  that  is  of  essential  value  in  organic  ma-  of  pharmacy  should  be  grateful.  The  subject  is 
teria  medica,  clear  and  simple  in  its  style,  concise,  one  in  which  the  beginner  needs  the  guidance  of 
since  it  would  be  dithcult  to  find  in  it  a  supertlumis  a  good  classification  in  order  to  avoid  the  bewil- 
word,  and  yet  sufticiently  explicit  to  satisfy  the  ,  derment  which  follows  the  attempt  to  grasp  a  sub- 
most  critical.  The  text  is  freely  illustratedvvith  ject  having  so  many  details.  This  condition  the 
woodcuts,  which  cannot  fail  to  be' valuable  in  famil-  book  fulfils,  the  classification  .adopted  being  a  sim- 
larizing  students  with  the  physical,  microscopic  tile  and  practical  one;  the  notice  of  each  drug  is 
and  macroscopic  appearance  of  drugs. — Chicago  1  brief  and  clear,  non-essentials  being  omitted. — 
Medical  Journal  and  Exanimci;  Aug.  1882.  I  Boston  Med.  awl  Surg.  Journal,  .Ian.  19,  1882. 

GRIFFITH,  ROBERT  FGIES FIELD,  M.  D. 

A  Universal  Formulary,  containing  the  Methods  of  Preparing  and  Adminis- 
tering (Officinal  and  other  Medicines.  Tiie  whole  adapted  to  Physicians  and  Pharmaceut- 
ists. Third  edition,  thoroughly  revised,  with  numerous  additions,  i)y  .(ohn  M.  Maisch, 
Phar.  D.,  Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  P  harmacy. 
In  one  octavo  volume  of  77o  pages,  with  08  illustrations.     Cloth,  §>4.50;  leather,  |5,50. 
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rLLNT,  AVSTIN,  M.  1)., 

Priif.  of  the  Principles  arid  Practiet  of  3fed.  and  of  Clin.  Med.  in  Bellevuc  Hospital  Medical  CnlUije,  A.   )'. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.  Dcsipied  for 
tlie  use  of  St>i(U'iUs  and  l*nutitioiu'i>i  of  Mt-tlicino.  ^\'itll  an  Ainicndix  on  llio  Kcscanhes 
of  Koili,and  tlieir  l)earuig  on  the  Etiology,  Pathology,  Diagnosis  and  Treatment  of 
Pluliisis.  Kiflli  edition,  entirely  rewritten  an<l  nuuli  improved.  In  one  large  and 
closely-printed  oetavo  volume  of  llOO  pages.  Cloth,  $.").r)0;  leatiior,  JG.oO;  very  hand- 
8onu'  half  Russia,  nii.sed  bands,  $7.     Jh.s/  ready. 

Koch's  discovery  of  the  bacillus  of  tubercle  gives  promise  of  being  the  greatest 
b»w)n  ever  contcrreii  iiy  science  on  Inimanity,  surjiassing  even  vaccination  in  its  benclits  to 
mankind.  In  the  appcndi.x  to  his  work.  ri:ofes.<or  Tlint  deals  with  tlie  suliject  from  a 
praiiical  standpoint,  distiissing  its  bearings  <in  the  etiology,  ])athology,  diagnosis,  jirog- 
nosis  and  treatment  of  pulmonary  ]>hthisi.s.  Thus  enlarged  and  completed,  tliis  Mantlard 
work  will  l)e  more  than  ever  a  neces.sity  to  the  j)hysician  who  duly  appreciates  the  re- 
sjM>nsii>ility  of  his  calling. 

We  cannot  coneludc  this  notico  witlnmt  exprcs.s- 
in>;  (Hir  luiinirHtion  for  this  vohinie,  which  is  oer- 
tiiinl>  one  of  the  s'tan<l:»rd  text-hooks  on  niodii'ine  ; 
sn<l  wo  inuy  safely  attirni  thai,  takt-ii  altogether,  it 
«"xhiliit.>j  a  fuller  and  wiiier  acquaintance  with  re- 
cent (iath)l()Kical  inqniry  than  any  similar  work 
with  wliicli  we  are  acqnainted,  whilst  at  the  same 
time  it  shows  its  author  to  be  possessed  of  the  rare 
faculties  of  clear  cxiiosition,  thoughtful  di.scrimi- 
nation  and  sound  juugmeDt. — London  Lancet,  July 
£3,  1881. 

In  a  word,  we  do  not  know  of  any  similar  work 
which  is  at  once  so  elaborate  and  so  concise,  so  full 
and  yet  so  ai.-curatc,  or  which  in  every  part  leaves 
upon  the  mind  the  imnression  of  itsheing  the  pro- 
<;Juct  of  an  author  richly  stored  with  the  fruits  of 
clinical  observation,  and  an  adejit  in  theart  of  con- 
veying them  clearly  and  attractively  to  otliers. — 
Am-^rican  .fourtml,  of  Midi  col  .Sciencin,  April,  ISSl. 

Flinfs  Treatise  is  the  work  of  an  accomplished 
hospital  physician,  and  is  remarkable  for  its  mas- 
terly descriptions  of  disea.«e.  It  is  a  work  on  clin- 
ical medicine  etnbodying  the  experience  of  a 
lifetime.  It  has  been  "carefully  brought  up  to  tlie 
present  day,  and  the  additions  and  alterations  have 
Dceii  so  great  that  it  is  virtually  a  new  work,  and 


not  merely  a  new  edition.  In  making  these  altera- 
I  tions,  Flint  openly  confesses  that  he"ha.s  not  lieen 
'  too  careful  to  nuiintain  a  character  for  consistency, 
I  but  has  enrlcavored  to  give  his  reader  his  more 
I  matured,  and,  as  lie  helieVes,  more  truthful  vicw.s. 

careless  of  any  discrepancy  between  them  and 
,  those  he  formeVly  advanced.  F'lint  is  right;  only 
j  in  this  way  could  he  produce  a  work  worthy  of  be- 
!  ing  looked  upon  as  a  standard. — Edinhunjh  Medical 
j  Journal,  June,  1882. 

J      This  work  is  so  widely  known  and  accepted  as 
'  the   best  American   text-book  of  the   jiractice  of 
'  medicine  that  it  would  seem  hardly  worth  while  to 
.  give  this,  the  tifth  edition,  anything  more  than  a 
pa-ssing  notice.    Hut  even  the  most  cursory  exami- 
nation  shows   that   it  is,   practically,  much  more 
than  a  revised  edition:  it  is,  in  fact,  rather  a  new 
i  work  throughout.    This  treatise  will  undoubtedly 
continue  to  hold  the  first  place  in  the  estimation 
of  .Vnii'rican  pliysicians  and  students.     No  one  of 
our  medical  writers  approaches  Professor  Flint  in 
!  clearness  of  diction,  breadth  of  view,  and,  what  we 
regard  of  transccnflont  importance,  rational  esti- 
mate of  the  value  of  remedial  agents.     It  is  thor- 
oughly practical,  therefore  pre-eminently  the  ftnok 
for  American  rea<lcrs. — .SV.  Lniii.':  Clin.  Ai'/r.,  Mar. '81. 


JfAUTSHOKNE,  HEJSBY,  M.  !>., 

Lateh/  Priife«iior  of  Hygiene  in  the  Onivenit;/  of  Pennsj/lvania. 

Essentials  of  the  Principles  and  Practice  of  Medicine 

for  Stuilents  and  Practitioners.      l''iftli  ciiilion,  liiorougiily  revised  anil 

handsome  royal    TJiiio.  volume  of  6t)i)  jiages,  witli   144  ilbistnttions.      Cloth,  ?«2.75;  lialf 

lw>und,  ^3.00." 

The  a'lthor  of  this  book  .setjms  to  have  spared  no 
pains  to  bring  it  up  to  the  modern  standpoint,  for 
as  we  turn  over  its  pages  we  find  many  subjects 
introduced  which  have  only  lately  been  brought 
before  the  profession.  Certainly  amongst  books  of 
its  class  it  deserves  and  has  obtaineil  a  good  posi- 
tion. On  the  whole  it  is  a  careful  and  con.sci<>n- 
tious  piece  of  work,  and  niuy  be  commeinied. — 
Lond/m  Laiicit,  .lumi  24,  1882. 

Within  the  compass  of  (XX)  pages  it  treats  of  the 
history  of  medicine,  general  pathology,  general 
symptomatology, and  physical  diagnosis  (including 
laryngoscojie,  ophthalmoscojii',  etc.),  general  tlier- 
apcutii-.",  nosology, anil  special  pathology  and  j«rac- 


A    Handlwiok 
rewritten.      In  one 


papers,  etc.  We  cannot  but  admit  that  tliero  is  a 
wonderful  amonnt  of  information  contained  iii  this 
work,  and  that  it  is  one  of  the  best  of  its  kind  that 
we  have  seen. —  Gla.-<<ioir  Meilical  ./om;iii', Nov.  1S82. 
An  indispensable  book.  No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 
this  one;  aml'probably  not  one  writer  in  our  day 
had  a  better  opportunity  than  Vr.  Ilartshorne  for 
condensing  all  the  views  of  eminent  i>ractitioners 
into  a  12mo.  The  numerous  illustrations  will  Iw 
very  useful  to  studeiit,s  especially.  These  essen- 
tials, as  the  name  suggests,  are  not  intended  to 
supersede  the  text-books  of  Flint  and  Hartholow, 
but   they  are   the  most  valuable  in   allording  the 


ticc 
course 


With  such  a  wide  range,  condensation  is,  of  ^  means  to  see  at  a  glance  the  whole  literature  of  any 
•,a  necessity;  but  thc'author  has  endeavored     disease,  and  the  most  valuable  treatment. — Chicatjo 


to  make  up  for  this  l)ycoi)ious  references  to  original     Medical  .Journal  and  Rjaminer,  April,  1882. 


BlilSTOWE,  JOHN  SYEB,  31,  J>.,  F,  B.  C.  P., 

Phi/iiiciaii  and  .hiini  Lecturer  on  Medicine  at  St.  Thoman''  Hospital. 

A  Treatise  on  the  Practice  of  Medicine.  Second  American  editiori,  revised 
by  the  Author.  Edited,  witii  :idditions,  liy  .Iami>;  II.  IlrrciiiNSON,  M.LX,  physician  to  the 
I*ennsylv;ini;i  ili)s|)ital.  In  (uie  handsome  octavo  volume  of  1085  pages,  witii  iliiistrationR. 
Cloth,  $.j.()0;  leatlier,  $f).00;  very  handsome  half  Kussia,  raised  band.s,  $6.50. 

The  second  edition  of  this  excellent  work,  like  ;  author  in  following  the  latest  growth  of  medical 


the  first,  has  received  the  benefit  of  Dr.  Hutchin- 
son's annotations,  by  which  the  phases  of  disease 
which  are  peculiar  to  this  country  are  indicated, 
and  thus  a  treatise  which  was  intended  for  Hritish 
practitioners  and  students  is  made  more  practii'ally 
useful  on  this  side  of  the  water.     We  see  no  reason 


science. — Boston  MeHical and  Surgical  Journal,  Feb. 
1880. 

The  reader  will  find  every  conceivable  mibject 
connected  with  the  practice  "of  medicine  ably  pre- 
.sentod,  in  a  style  at  once  clear,  interesting  and 
concise.    The  additions  made  by  I)r.  Hutchinson 


to  modify  the  high  opinion  previously  expressed  j  are  appropriate  and  practical,  and  greatly  add  to 
with  regard  to  Dr.  llristowe's  work, except  by  add-  its  usefulness  to  American  readers. —  Rufial/)  MM- 
\     I'    I. Ill    :i|i|)reciatioii  of  the  nari'l'nl    Ijlmrs  of  tin-  ;  ical  and  ."^iiriiirnl  .Imirnnl.  March,  1S80. 
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BEYJSOLDS,  J,  RUSSELL,  M,  !>., 

rrqfctisor  of  the  Principles  and  Practice  of  Medicine  in  Universiti/  College,  London. 
A  System  of  Medicine.     AVith  notes  and  additions  by  Henry  Hartsiiounk, 
A.  M.,  M.  I).,  late  Professor  of  Hygiene  in  tlie  University  of  Pennsylvania.     In  three  large 
and  handsome  octavo  voUinies,  containing  SO'jG  double-coliunned  pa,i;es,  witli  317  illustra- 
tions.   Price  per  volume,  cloth,  $5.00 ;  siieep,  $0.00 ;  very  handsome  half  Kussia,  raised  l)ands, 
$6.50.     Per  set,  cloth,  $15;  sheep,  $18;  half  Russia,  $19.50.    Sold  only  by  subscription. 
Volume  I.    Contains  General  Diseases  and  Disease.s  of  the  Nkrvous  System. 
Volume  II.    Contains  Diseases  of  Respiratory  and  Circulatory  Sy'Stems. 
Volume  III.    Contains  Diseases  of  the  Digestive,  Blood-Glandular,  Urinary,  Re- 
productive and  Cutaneous  Sy'Stems. 
Reynolds'  Sy'STEM  of  Medicine,  recently  completed,  has  acquired,  since  the  first  ap- 
pearance of  the  fii-st  volume,  the  well-deserved  reputation  of  being  the  work  in  which 
modern  Britisli  medicine  is  presented  in  its  fullest  and  most  practical  form.     This  could 
scarce  be  otherwise  in  view  of  .the  fact  that  it  is  the  result  of  tlie  collal  oration  of  the  lead- 
ing minds  of  the  profession,  each  subject  being  treated  by  some  gentleman  who  is  regarded 
as  its  highest  authority.     All  tiie  leading  schools  in  Great  Britain  have  contributed  their 
best  men,  in  generous  rivalry,  to  build  up  this  monument  of  medical  science.     Tliat  a  work 
conceived  in  such  a  spirit  and  carried  out  mider  sucli    auspices  should  prove  an  indis- 
pensable treasury  of  facts  and  experience,  suited  to  the  daily  wants  of  the  {)ractitioner,  was 
inevitable;  and  the  success  which  it  has  enjoyed  in  England,  and  the  reputation  which 
it  has  acquired  on  this  side  of  the  Atlantic,  have  sealed  it  with  the  approbation  of  the 
two  pre-eminently  practical  nations. 

Its  large  size  and  high  price  having  kept  it  beyond  the  reach  of  many  i)ractitioners  in 
this  country  who  de.sire  to  possess  it,  a  demand  has  arisen  for  an  edition  at  a  price  whii-h 
shall  render  it  accessible  to  all.  To  meet  tiiis  demand  the  present  edition  has  been  under- 
taken. The  live  volinnes  and  live  thousand  pages  of  the  original  have,  by  the  use  of  a 
smaller  type  and  double  columns,  been  compressed  into  three  volumes  of  over  three 
thousand  pages,  clearly  and  liandsomely  printed,  and  offered  at  a  price  which  renders  it 
one  of  the  cheapest  works  ever  presented  to  the  American  profession. 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  than  the  Eng- 
lish ;  it  is  also  better  and  more  complete.  Some  years  having  elapsed  since  the  appearance 
of  a  portionof  the  work,  additions  were  required  to  bring  up  the  subjects  to  tlie  existing  con- 
dition of  science.  Some  diseases,  also,  which  are  comparatively  unimportant  in  England, 
require  more  elaborate  treatment  to  adapt  the  articles  devoted  to  them  to  tlie  wants  of  the 
American  physician ;  and  there  are  points  on  which  the  received  practice  in  this  country 
differs  from  that  adopted  abroad.  The  supplying  of  these  deficiencies  has  been  undertaken 
by  Henry  Hartshoune,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsyl- 
vania, who  has  endeavored  to  render  the  work  fully  up  to  the  day,  and  as  u.seful  to  the 
American  physician  as  it  has  proved  to  be  to  his  English  brethren.  The  number  of  illus- 
trations has  also  been  largely  increased,  and  no  efft)rt  spared  to  render  the  typograjihical 
execution  unexceptionable  in  every  respect. 

.so  i;onc-is!c  an<i  thorough,  and  withal  so  lucid  and 
trnstvvoithy.  In  that  branch  of  medicine  in  wliich 
tlie  rank  and  file  of  the  profession  are  mainly  in- 
terested, viz.,  the  practical  part,  therapentics,  Rey- 
nolds, without  intending  anv  invidious  eoinnarison, 
stands  pre-eminent.  The  tlierapeutiosof  the  Kng- 
lish  correspond  more  closely  than  those  of  any 
other  country  with  those  of  this  country,  and  the 
American  editor  of  Reynolds'  has  brought  this 
branch  up  to  the  most  advanced  American  stand- 
ard.—.IZ/V/iiV/nii  Medical  Nnws,  Feb.  15,  1880. 


There  is  no  medical  work  which  we  have  in 
times  past  more  frequently  and  fully  consulted 
when  perplexed  by  doubts  as  to  treatment,  or  by 
having  unusual  or  apparently  !ne.^plicable  symp- 
toms presented  to  us.  than  "Keynolds'  System  of 
Medicine."  It  contains  just  that  kind  of  informa- 
tion which  the  busy  practitioner  frequently  finds 
himself  ill  need  of.  In  oider  that  any  deficiencies 
may  be  supplied,  the  publishers  have  committed 
the  preparation  of  the  book  for  the  press  to  Dr. 
Henry  Hartshorne,  whose  judicious  notes  distrib- 
uted throughout  the  volume  atl'ord  abundant  evi-  j  These  three  volumes  are  a  whole  library  in  and 
dence  of  tlie  thoroughness  of  the  revision  to  which  I  of  themselves.  .\s  works  of  reference  they  are 
he  has  subjected  it. — American  Journal  of  the  Med-  \  destined  to  be  for  many  years  regarded  as  the 
ical  Sciences,  Jan.  1880.  1  very  highest  authority  on  medical  subjects.    Lan- 

Certainly  no  work  with  which  we  are  acquainted  i  guage  is  scarcely  ade.|uate  to  expres.s  the  actual^ 
has  ever  been  given  tothe  English-reading  profes-  value  to  general  practitioners  of  such  a  system  ot 
•ion  which  treats  of  so  many  diseases  in  a  manner  I  medicine  as  this. — Cincinnati  Lancet  and  Clinic. 

WOOnBUllY,  lUlANK,  M.  L>., 

Ph)i.iician  to  the  German  Hospital,  Philadelphia;  late  Chief  .imsistant  to  the  Medical  VtinicinlJfifer- 
son  College  Hospital,  etc. 

A  Handbook  of  the  Principles  and  Practice  of  Medicine. 


For  the  use 


of  Students  and  Practitioners.    In  one  royal  llimo.  volume,  with  illustralious.    ///  /i/t.s.s. 

WATSOJ>r,  THOMAS,  M.  D., 

Late  PJiDsician  in  Ordinar/i  to  tlie  Qncen. 

Lectures  on  the  Principles  and  Practice  of  Physic.    Deliver«Hl  at  King's 

College,  London.  A  new  American  from  the  lifth  English  edition,  revi.scd  and  enlarged. 
Edited,  with  additions,  and  190  illu.strations,  by  Henry  Hartshorne,  A.  M.,  M.  D.,  late 
Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  two  large  and  handsome  octavo 
volumes,  containing  1840  pages.     Cloth,  $9.00  ;  leather,  $11.00. 

A  CENTURY   OF  AMERICAN   MEDICINE,   1776-187G.     By   Drs.  E.  H.  Clakkk.   U.  J. 
BiQEUiw,  S.  D.  Gross,  T.  Q.  Thomas,  and  J.  S.  Billings.     In  one  12mo.  volume  of  ;1T(>  pages.     (■|.>tli,  ri.-. 
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lOTlIEJiGILL,  J.  J/.,  M.  />.,  JjJhi.,  M.  li.  C.  P.,  Loud,, 

Ai-*l.  I'luis.  to  the  W'fjit  L'niil.  Ilnxp.,  At'il.  I'lius.  tit  the  Citii  of  Lund,  llngp.,  etr. 

The  Practitioner's  Handbook  of  Treatment;  Or,  Tlie  Principles  of  Tliem- 
|)eiitii-s.  Set-oml  o  litioii,  revise<l  ai\ii  enlarged.  In  one  very  liamlsonie  octavo  volume  of  G51 
i>a>;es.     Cloth,  $J.<>0;  very  hanilsome  half  Hussia,  raised  l)an(ls,  $').")0. 


A  Iniok  wtiicli  can  pive  rorrocllv  nml  intcrest- 
Innly,  K.-*  w«'ll  a-*  .xuuMitificnIly,  t)ie  iiu'llioil  of 
proscriliinp  nnil  llie  riitionnle  of  the  lii'st  tliorii- 
peiiii<-s  in  Ilip  tifntiiuMit  of  disonsp,  is  niiinifcHily 
Just  tlio  work  wliii'li  eiii-li  pliy.Miciiiti  <lfsiri's.  1 1  is 
not  oxtniviijrnnt  oiilojjy  to  Miy  tlnil  the  |>liysic-iun 
willtind  ill  llii" wiiik  of  Fotlioigill  llic  kiiiiIimvIiIcIi 
he  sfoks  fur  liis  tlnTapeutirs:  fur  imt  mily  is  the 
troAiineiil  w  hii-h  he  seeks  nheaily  indicHled  herein, 
but  the  mlioiuile  of  the  treutUKMil  is  ivs  elciirly  ex- 
plained.— G'niV^irtT*  .Vf</.  Jnurn.,  Sept.  KSWt. 

The  author  merits  tlie  thnnks  of  every  well-edu- 
e«teil  physii'inu  for  his  efforts  towiinl  ratioinilizinK 


Impress  of  ft  inaslcr-haiul;  ami  wliile  the  work  is 
thoron);hly  seientitie  in  every  partiiMilur,  it  presents 
to  the  thoii);hlfiil  reader  all  the  i'hnriiis  and  heau- 
ties  of  a  «cll-writt<'n  novel.  No  physician  <'«n 
well  atlord  to  he  without  this  vahililu  work,  for  its 
originality  makes  it  till  it  niehe  in  modieal  liteiu- 
ture  hitherto  vaeant. — SnshvUle  Joitrn.  of  Mttl.  ami 
A'lin/.,  Oet.  1880. 

The  junior  meml^ers  of  tlie  profession  will  find 
it  H  work  that  should  not  onlv  he  read  hut  eare- 
fully  studied.  It  will  assist  tlieni  in  the  proper 
selection  and  comhination  of  therapeutical  agents 
')est    ailapled    tn   each    case    and    couilition,   and 


the  treatment  of  diseases  upon  the  seientitic  hasis     enahle  them  to  prcseribeintellij^entlv  andsuecoas- 
of  physiology.     Every  chapter,  every  line,  has  the     fully. — St.  Louin  Omricr  of  Medicine ,  Nov.  1880. 


FLIXT,  A  USTIN,  JI.  J). 

Clinical  Medicine.  A  Systematic  Treatise  on  the  Diagnosis  and  Treatment  of 
Diseases.  Designeil  lor  Students  and  Practitioners  of  Medicine.  In  one  large  and  hand- 
some  octavo    volimie   of  799  pages.     Clotii,   $4.-')0 ;  leather,  iJo.oO ;  half  Russia,  Jid.OO. 

It  is  liere  that  ttie  skill  nn<I  learninjt  of  the  great  of  advanced   medicine   in  this  country  as  that  of 

clinician  are  displayed.     He  has  given  us  a  store-  the  authur  of  two  worlcs  of  great  merit  on  special 

house  of  meilical  knowledge,  excellent  for  thestu-  subjects,  unci  of  numerous  papers  e.xhihiting  much 

dent,  convenient  for  the  practitioner,  the  result  of  originality   and   extensive   research.— 77ie  Dublin 

a  lonj;  life  of  the  most  faithful  clinical  'vork,  col-  Juurnul,  boa.  lK7t». 


lecteil  hy  bti  energy  as  vigilant  and  .xystematie  as 
untiring,  anci  weighed  hy  a  judgment  nolesselear 
than  his  observation  is  close. — Archives  of  Medicine, 
Dec.  1879. 

To  give  anadetjuate  and  useful  conspectus  of  the 
extensive  field  of  modern  clinical  medicine  Is  a  task 
6f  noordlnary  ditticulty;  hut  toaccomplish  thiscon- 
eistently  with  brevity  and  clearness,  the  ditf'ei-ent 
subjects  ami  their  "several  part.s  receiving  the 
attention  whi<-h,  relatively  to  their  importance, 
medical  opinion  claims  for  themjsstlll  more  dltti- 
cult.  'I'his  t.isk,  we  feel  bound  to  say,  has  been 
e.xeeuted  with  more  than  partial  su<'ce.ss  by  JJr. 
Flint,  whose  name  is  already  familiar  to  students 


Tlie  great  oJyect  is  to  place  before  the  reader 
tlie  latest  observations  and  experience  in  diagnosis 
an<l  treatment.  Such  a  work  is  especially  valuable 
tfl  students.  It  is  complete  in  its  special  design, 
and  yet  so  condensed  that  they  can  by  its  aid  keep 
up  with  the  lectures  on  practice  wltlioiit  neglect- 
ing other  Viranches.  It  will  not  escape  the  notice 
of  the  practitioner  that  such  a  work  is  most  valu- 
able in  culling  points  In  tllagno'^ls  and  treatment 
ill  the  intervals  between  the  dallv  rounds  of  visits, 
since  he  can  In  a  few  minutes  reiVesh  his  memory 
or  learn  the  latest  advance  in  the  treatment  of 
diseases  which  demand  his  instant  attention.— 
Cincinnati  Lancet  and  Clinic,  Oct.  25,  187!). 


By  the  Same  Author. 

Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  one  very  hand- 
some royal  l"Jnio.  volume  of  21U  pages,     doth,  >!l.oS. 

FIKLAYSOK,  JA3IES,  3L  D.,  Editor, 

Phi/tsieian  and  Lecturer  on  Clinical  Medicine  in  the  GIn.srimv  \i'e.ftern  Jnfirmart/,  etc. 
Clinical  Diagnosis.  A  llandhook  for  Students  and  Practitioners  of  Medicine. 
"With  Chapters  by  Prof,  (iairdner  on  the  Physiognomy  of  Disease;  Prof.  Stephens  on 
Diseases  of  the  Female  Organs;  Dr.  Koliertson  on  Insanity;  Dr.  Gemmell  on  Pliysicjil 
Diagnosis;  Dr.  Coats  on  Laryngoscojiy  and  Post-Mortcm  K.xaminations,  and  liy  the  Editor 
on  Ca.^e-taUing,  Family  History  and  Sympt(  nis  of  Disorder  in  the  \'arions  Systems.  In 
one  handsfjme  I'Jmo.  volume  oi' o4()  pages,  with  So  illustrations.     Cloth,  $2.()3.* 

This  Is  one  of  the  really  useful  books.  It  Is  at-  '  bulkier  volumes;  and  because  of  Its  arrangement 
tractive  from  prefai'c  u>  the  final  I'age,  anii  ought  and  comph'te  imiex  it  is  unusually  convenient  for 
to  be  ffiven  a  place  on  every  otti<'e  table,  because  ii  quick  reference  in  any  emergency  that  may  come 
contains  in  a  condensed  form  all  that  Is  valuable  upon  the  bii.sy  practitioner. — X"  C.  Med.  Joui-n., 
in   semeiologv  and    diagnostics    to  be   found    in     .Ian.  1«79. 

IJJXUICK,  SAMUEL,  M,  7>.,         ~~ 

.insintant  I'hi/mcian  to  the  London  Iloxpilnl. 

The  Student's  Guide  to  Medical  Diagnosis.  From  the  third  revised  and 
enlarged  English  edition.  In  one  very  hand.sdine  royal  llimo.  volume  of  32S  pages,  with 
87  illustrations  on  wood.     Cloth,  $2.25. 


TAXXEIi,  THOMAS  UAWKES,  M.  I). 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 

from  the  seiond  Liniddii  {■ditioii.  Iteviscd  and  enlarged  liy  'rilJUitV  Fox,  M.  D.,  Phy- 
eician  to  the  Skin  Department  in  University  College  Hospital,  l^indon,  etc.  In  one  small 
12mo.  volume  of  3(j2  jiages,  with  illustrations.     Cloth,  $1.')0. 


8TrR(;F,S'  INTRnnUCTIO.X  TO  THK  STi:r)Y 
OF  CLIN'KAL  MF.DICINR.  Heing  a  r.iiide  to 
the  Investigation  of  Disease.  In  one  handsome 
V2mo.  volume  of  127  I)ages.     rioih,  Sl.i">. 

DAVIS-   CLINICAL    LEUTUKICS    ON   VARIOUS 


IMPORTANT  DI.^FASES;  being  a  collection  of 
the  f'linical  Lectures  delivered  In  the  .Medical 
Wanl  of  Mercy  Hospital,  Chicago.  Edited  by 
Fkank  H.  |).\v"is,  .M.  b.  Second  edition.  In  one 
royal  12mo.  volume  of  287  pages.    Cloth,  $1.76. 
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RICHARnSON,  B.  W„  M.A.,  M.JD.,  LL.  D.,  F.R,S,,  F.S.A, 

Fellow  of  the  Roi/nl  College  of  Physicians,  London. 

Preventive  Medicine.  In  one  octavo  volume  of  al)out  750  pages.  Cloth,  $4; 
leather,  $5;  very  handsome  lialf  Russia,  raised  bands,  $■''). 50.     JuM  ready. 

Tlie  immense  strides  taken  by  medical  science  during  the  last  quarter  of  a  century 
have  had  no  more  conspicuous  field  of  progress  than  the  causation  of  disease.  Not  only 
has  tliis  led  to  marked  advance  in  tiierapeutics,  but  it  iuts  given  rise  to  a  virtually  new 
department  of  medicine — the  prevention  of  disease — more  important,  perliaps,  in  its  ulti- 
mate results  tluin  even  tlie  investigation  of  curative  processes.  Yet  thus  far  there  has  lieen 
no  attempt  to  gather  into  a  systematic  and  intelligible  shape  tlie  accumulation  of  knowledge 
acquired  on  this  most  interesting  subject.  Fortunately,  the  task  has  been  at  last  under- 
•taken  by  a  writer  who,  of  all,  is  perliaps  best  qualified  for  its  performance,  and  the  result 
of  his  labors  can  hardly  fail  to  mark  an  epoch  in  the  history  of  medical  science. 

Excerpt   from   Contents. 

I. — Disease  as  a  Unity,  with  a  variety  of  Phenomena.  The  Preventive  Scheme  of 
Medicine.  General  Diseases  of  Mankind.  1.  Constitutional  Diseases.  2.  Local  Diseases. 
3.  Diseases  from  Natural  Accidents, — Lightning — Sunstroke — Starvation — Poisons — 
Venoms — Poisonous  Food — Pregnancy.  IL  Acquired  Diseases  of  Artificial  Origin  ; 
Phenomena  and  Course.  1.  Aciiuired  Diseases  from  Inorganic  and  Organic  Poisons, — 
Tea — Coffee — Alcohol — Tobacco — Soot — Gases.  2.  Acquired  Diseases  from  Pliysical 
Agencies,  Mechanical  and  (reneral, — Dusts — Pressure  on  Lungs — Concussions  and  Siiocks 
— Muscular  Overwork  and  Strain — Ac(juired  Deformities — Physical  Injuries — Surgical 
Operations.  3.  Acquired  Diseases  from  Mental  Agencies, — Moral,  Emotional  and 
Habitual.  Diseases  from  Mental  Shock,  from  Moral  Contagion, — Tarantism — Suicide, 
from  Hysterical  Emotion,  from  Passion,  from  Habits  of  Life — Insomnia — Dementia — 
Sloth — Luxury — Secret  Immorality.  III. — L  Origins  and  Causes  of  Disease, — Congenital, 
Hereditary  or  Constitutional  Causes;  .Vtmosjiheric  and  Climatic  Causes  ;  Parasitic  ('auses, 
— Bacteria — Bacilli — Spirilla — Trichina';  Zymotic  Causes;  Industrial  and  Accidental 
Causes;  Social  and  Psychical  Causes;  Senile  Degenerative  Causes.  2.  Preventions  of 
Disease.  Prevention  of  Hereditary  or  Constitutional  Diseases, — Personal  Rules  for  Preg- 
naicy,  Infancy,  Adolescence,  Maturity  ;  Prevention  of  Atmospheric  and  Climatic  Diseases; 
of  Parasitic  Diseases,— Personal  Rules ;  of  Zymotic  Diseases, — Contagion — Drainage — 
Isolation  of  Sick — Water  and  ]\Iilk  Supply — Hospitals — Registration — Vaccination — 
Other  Inoculations — Legislation  ;  Prevention  of  Industrial  Diseases — Lead  Poisoning — 
Dusts — Ga,ses,  etc. ;  Prevention  of  Social  and  Psychical  Diseases, — Warming  and  Ventila- 
tion— Light — Water — the  Red-room — Bread — Abattoirs — Schools — Sepulture — Drunken- 
ness ;  Prevention  of  Senile  Disease. 


BAHTHOLOW,  ROBERTS,  A.  31.,  31.  D.,  LL.  J)., 

Prof,  of  Materia  Medira  and  General  Tiierapeutics  in  the  Jefferson  Med.  Coll.  of  Phila.,  etc. 

A  Practical  Treatise  on  the  Applications  of  Electricity  to  Medicine 
and  Surgery.  Second  edition.  In  one  very  handsome  octavo  volume  of  292  pages,  with 
109  illustrations.     Clotii,  $2.50. 

The  second  edition  of  tliis  work  following;  so  |  wish  to  read  a  lucid,  manageaVjIe  monograph  on 
soon  upon  the  first  would  in  itself  appear  to  be  a  j  this  form  of  therapeutics. — Med.  and  Sur<j.  R&- 
sutticient  announcement;    nevertheless,  the   text    porter,  Nov.  4,  1882 


has  been  so  considerably  revised  and  condensed, 
and  so  much  enlarged  by  the  addition  of  new  mat- 
ter, that  we  cannot  fail  to  recognize  a  vast  imjirove- 
ment  upon  the  f  )i-mer  work.  The  auttior  has  pre- 
pared his  work  for  students  and  prac'titioners — for 
those  who  have  never  acquainted  themselves  with 


A  most  excellent  work,  addressed  by  a  practi- 
tioner to  his  fellow-pr.actitioners,  and  therefore 
thoroughly  practical.  The  work  now  before  us 
has  the  exceptional  merit  of  clearly  pointing  out 
where  the  benefits  to  be  derived  from  elcctricily 
must  come.     It  contains  all  and  everything  that 


tlie  sutjject,  or,  having  done  so,  find  that  after  a  the  practitioner  needs  in  order  to  understand  in- 
time  their  knowledge  needs  refreshing.  We  think  I  lelligentlv  the  nature  and  laws  of  the  agent  he  is 
he  has  accomplished  tins  object.  The  book  is  not  I  making  iise  of,  and  for  its  proper  ap|)liciition  in 
too  voluminous,  but  is  thoroughly  pr.actical,  sim-  \  practice.  In  a  condensed,  practical  form,  it  pre- 
ple,  complete  and  comprehensible.  It  is,  more-  sents  to  the  physician  all  that  lie  would  wish  to 
over,  replete  with  numerous  ilhi.strations  of  instru-  rememberafter  perusing  a  whole  library  on  medical 
ments,  appliances,  etc.— .l/e<i.  Record,  Nov.  l.".,  1882.  electri<-ity,  including  the  results  of  the  latest  iii- 
The  second  edition  has  been  considerably  in-  vestigations.  It  is  the  book  for  the  practitioner, 
creased  over  the  first,  and  has  been  brought  up  and  tlie  necessity  for  a  second  edition  proves  that 
to  the  most  recent  advances  of  the  science.  It  '  it  has  Vjeen  api)reciated  by  the  profession. — Phi/sir 
can  in  every  way  be  recommended  to  those  who  !  cian  and  Huri/eon,  Dec.  1882. 


HABERSHON,  S.  O.,  3L  D., 

Senior  Pliysician  to  and  late  Led.  on  Principles  and  Practice  of  Med.  at  Gui/'s  Hospital,  London. 
On  the  Diseases  of  the  Abdomen ;     Comprising  those   of  the  Stomach,  and 
other  parts  of  the  Alimentary  Canal,  Q']so]iliagus,  Cpecum,  Intestines  and  Peritoneum.  Second 
American    from  tiiird  enlarged  and  revised  English  edition.     In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.     Cloth,  $3.50. 


B.\RLOW'S  MANU.AL  OF  THE  PRACTICE  OF 
MEDICINE.  With  .additions  by  D.  F.  Condik, 
M .  D.     1  vol.  8vo.,  pp.  U(»:5.     Cloth,  82..50. 

TODD'S   CLINICAL   LECTURES   ON   CERTAIN 


ACUTE  DISEASES.    In  one  octavo  volume  of 
320  pages.     Cloth,  82.50. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS.    1  vol.  SVC,  pp.  41)3.     Cloth,  ^i.M. 
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SFALi:n,  CARL,  3f.  />., 

I.'riurfr  (in  y,'i/"i/M(/'/SC(>;j|/  in  the  rnirrifiti/  of  Pmnst/haniit. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Pliarynx.  8oa)n(l  cnlition.  In  one  handsome  royal  I'imo.  volume 
of  2'J4  pa^'cs,  with  77  illustrations.     Cloth,  $1.75.     Just  ready. 

Dr.  Seller's  book  is  n  clear,  coiKMse,  practical  I  Dr.  Seilcr'.s  treatise  coutnins  all  the  oiMentials  uf 
o.Tpiisition  cf  tlie  sul>jcct,  such  as  only  a  master  of  the  knowledge  of  the  important  localities  corn- 
it  cinilil  have  written.  It  ix  t)ettcr  suited  to  the  pressed  into  a  small  .Mpace  and  put  to^^rlher  by 
wniiis  of  advanced  ,>-tudcnt-.<  and  yonnj?  pliy.-<icianci  i  one  of  the  ablest  of  American  specialists.    To  stu- 


than  any  other  at  present  in  the  liands  of  the  pro- 
fession.— Antcricaii  Practitioner,  Aug,  1883. 


dents  and  others  this  book  can  be  recommcndod 
as  one  of  the  best  and  most  generally  useful. — 
Catiiula  Medical  and  Surrjical  Journal,  July,  1883. 


BROWNE,  LENXOX,  F.  R.  C.  S.,  Ed  in., 

Senior  Surijcon  to  tlie  Central  London  T/iro<it  and  Ear  Iluspiliil,  etc. 
The  Throat  and  its  Diseases.     Secoiul  American  from  the  second  English  edi- 
tion, tlioroii^hly  reviswl.     Willi  100  typical  illustrations  in  colors  and  oO  W(Xh1  enj^ravings, 
designed  :nid  executed  by  the  Author.     In  one  very  handsome  imperial  octavo  volume  of 
about  350  pages.     Preparhuj. 

FLINT,  AUSTIN,  31.  J>., 

Pnifetator  of  the  Principles  and  Practice  of  Medicine  m  Beltetme  Hospital  Medical  College,  A'.  1'. 

A  Manual  of  Auscultation  and  Percussion ;    0(  the  Physical  Diagnosis  of 
I)isea.scs  of  tiie  Lungs  and  Heart,  and  of  Thoracic  Aneurism.   Third  edition.   In  one  hand- 
some royal  ]'2mo.  voli:me  of  240  pages.     Cloth,  $1.03.     Just  ready. 
This  practical  and  justly  popular  manual  is  con-  i  tcrmincd  by  analysis,  and  as  b.aseil  particularly  on 


veniently  divided  into  eight  chapters,  and  the 
student  is  gradually  led  up  from  a  general  con- 
sideration of  physical  signs  in  health  and  disease 
to  the  ditlerential  diagnosis  of  diseased  conditions 
by  a  knowledge  of  these  physical  signs.    .\s  in  his 


the  variations  in  the  intensity,  pitch  and  quality 
of  sounds;  to  impress  the  facts  upon  the  student 
and  reader  that  the  significance  <if  physical  signs 
relates  to  certain  physical  conditions,  and  that 
close  study  of  the  physical  conditions  in  health 


courses  of  jiractical    instruction,  so  in  this   book  ;  and  disease  is  a  sine  qua  non  of  success  in  both 
the  author's   plan   is  to  simplify  the  subject  as  '  diagnosis    and     treatment. — The    Medical     .\eicii, 
much  OS  possible;  to  consider  the  distinguishing  '  April  'JS,  1883. 
characteristics  of  ditlerent  physical  signs  as  de-  ] 

By  the  Same  Author. 
Physical  Exploration  of  the  Lungs  by  Means  of  Auscviltation  and 
Percussion.     Three  lectures  delivered  helore  the  Philadelphia  County  Medical  iSfx-iety, 
188'2-S3.     In  nne  hand.somo  small  12rao.  volume  of  83  pages.     Cloth,  $1.00. 

By  the  Same  Author. 
A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  Affecting  the  Respiratory  Organs.    Second  and. 
revi.sed  edition.     h\  one  handsome  octavo  volume  of  51>I  pages.     Clotli,  $4.50. 

By  the  Same  Author. 
Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis; In  a  series  of  (linical  .Studies.     Jn  one  handsome  octavo  volume  of  44l*  pages. 

Ch.th,  $3.50. — — — 

By  the  Same  Author. 
A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.     Second  revise<l  and  enlarged  edition.     In  one  octavo  volume 
of  "i")*'  pages,  with  a  plate.     Cloth,  $4. 

GROSS,   S.    I).,  M.D^Lt7.Ih.  D.C.L.~Oxon..  LL.D.  tantaO. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.     In  one 
octavo  volume  of  452  pages,  with  59  illustrations.     Cloth,  $2.75. 

Fn.I.KK  ON  MSEASKS  OF  TIIE  LUNCS  AND  '  STOKES'   LECTITRES  ON   FEVER.    Edited  by 
AIIM'ASSACES.  Their  l'ath..logy,  Physical  Di- ;      John    William   .Moore,  M.  D.,  F.  K.  O.  f.  P.    In 
agnosis.  Symptoms  and  Ti-eatmcnl.     From   the.      one  octavo  volume  of 'JSO  pages.     Cloth,  «2.(W. 
feci.nd    and    revised    ICnglisli   edition.     In   one'   ,   n.i.r.  .moi.  ,  .^'   i-.i-.\Tt'i>      n     i.  ■>   i 

octavo  volume  of  47.".  I.agc^s.    Cloth,  §:)..W.  ^  1  REA'  IM-.  ON  V  hVKU.     B.v  RonriET  1    Lyonh, 

'    '^  '  I      K.  C.  C.     In  one  8vo.  vol.  of  ;).i4  pp.    Cloth,  $2.26. 

8LA1.E  ON  DIPHTIIEHIA;  its  Nature  and  Treat-  :  p^.-p^.^p^  oN  TIIP  stttdv  OF  FFVFR  Rv 
nient.  with  an  account  of  the  llistorv  of  its  Pre-  I'ECrURES  ON  rilE  bfUin  OF  FEV  KK.  By 
Talcn.-e  in  various  Countries.  Secondand  revised  A.  llii.sov.  M.  I).,  M.  K  I  .V  In  one  octavo 
edition.    Inonel^mo.  vol.,  pp.  1-.8.    Cloth,  S1.25.        volume  ot  .308  pages.    Cloth,  $2.50. 

Wll.I.IAMS  ON  PULMONARY  CONSUMPTION;  '  L.\  ROCHE  ON  YELLOW  FEVER,  considered  io 
Us  Nature,  Varieties  and  Treatment.  With  an  1  its  Historical,  Pathological,  Etiological  and 
analysis  of  one  thousanrl  cjises  to  exemplify  its  |  Therapeutical  Relations.  In  two  l«rge  and  hand- 
duration.    In  one  8vo.  vol.  of  3(13  pp.   Cloth,  $2..W.  i      some  octavo  volumes  of  H08  pp.     Cloth,  ST.tK). 


HM  nil  ON  CONSU.MPTION ;  its  Early  and  Reme- 
diable Htage.x.     1  vol.  8vo.,  pp.  2.")3.    ^.i."). 

LA  ROCHE  ON  PNEUMONIA.  1  vol.  8vo.  of  490 
pages.    Cloth,  8:).00. 

WAL-miE  t)N  THE  DISEASES  OF  THE  HEART 
ANl)(.iREAT  VESSELS.  Third  American  edi- 
tion     In  1  vol.  8vo..  416  pp.     Cloth.  ja.tJO. 


PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; its  Disorders  and  their  Treatment 
From  the  sccoikI  Lonchm  edition.  Inoneoctavo 
volume  of  238  pages.    Cloth,  S2.()0. 

CHAMBERS' MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  one  hand 
some  octavo  volume  of  302  pp.    Cloth,  $2.75. 
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MA3IILTON,  ALLAN  McLANE,  31,  D., 

Attcmlincj  Plii/sician  nt  the.  Hospital  for  Epilcptirs  and  Paralytics,  BlackwelVs  Island,  N.  Y.,  and  at 

the.  Out-'Paticntu'  Dejiartme.nt  uf  tlte'ISew  York  Jlospitnl. 

Nervous  Diseases ;  Tlieir  Description  and  Treatment.  Second  edition,  thoroughly 
revised  and  rewritten.  In  one  handsome  octavo  volume  of  598  pages,  with  72  illustrations. 
Cloth,  $4. 

We  are  glad  to  welcome  <aseconrl  edition  of  so  use- 
ful a  woric  as  tliis,  in  which  Dr.  Hamilton  lias  .suc- 
ceeded ill  condensing  into  convenient  limits  the 
most  im(H>rtant  of  the  recent  developments  in  re- 
gard to  diseases  of  the  nervous  system.  Of  recent 
year.s  nervous  pathology  has  attained  to  such  im- 
portance as  to  necessitate  very  careful  description 
m  speciiil  works,  and  among  these  this  volume 
must  take  a  high  ;>lace.  This  volume  is  on  the  whole 
excellent,  anii  is  d  3Void  of  that  spirit  of  plagiarism 
which  we  have  unfortunately  seen  too  nuichof  in 
certain  recent  English  works  on  nei-vous  diseases. 
— Edhiburyh  Medical  Journal,  May,  ISSli. 

When  the  firstedition  of  this  good  book  appeared 
we  gave  it  our  emphatic  endorsement,  and  the 
present  edition  enhances  our  appreciation  of  the 
book  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurology.  One  of  the  best  and  most 
critical  of  Englisn  neurological  journals,  Brain,  lias 
characterized  this  boolv  a.s  the  best  of  its  kind  in 
any  language,  which  is  a  handsome  endorsement 
from  an  e.xalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  justify  its 
purchase  even  by  those  who  possess  the  old. — 
Alienist  and  Neurologist,  .•Vpril,  1SS2. 

The  hook  is  made  up  of  plain  and  practical  de- 
scriptions of  the  chief  disorders  of  the  nervous 
system,  with  interesting  discussions  of  patiiological 
points  and  very  .sensible   views  as   to   treatment. 


Ft  is  a  book   which  the  general  practitioner  will 
find  of  great  value.— A'.  Y.  Med.  Jour.,  Sept.  1882. 

The  author's  aim  is  to  write  a  treatise  on  Nervoiu 
Diseases  which  is  both  concise  and  practical,  while 
it  is,  at  the  same  time,  sutticiently  comprehensive. 
We  have  pleasure  in  bearing  testimony  to  the  fact 
that  his  efforts  have  been  crowned  with  success. 
The  various  diseases  have  been  well  described, 
the  direction.s  as  to  how  to  arrive  at  a  correct  diaig- 
nosis  are  very  clear,  and  the  hints  in  treatment 
are  plain,  practical  and  sound.  Such  a  book  should 
be  considered  a  necessity  in  every  medical  library, 
as  the  ailments  described  are  among  the  most 
common  that  come  itnderobservation  in  the  every 
day  work  of  the  general  physician.  To  liim,  there- 
fore, we  recommend  it  witli  pleasure;  in  fact,  we 
may  go  further  and  .say  that,  all  things  considered, 
it  i.s  foi-  his  purpose  the  best  work  of  the  kind  now 
available. — Canada  Jour.  Med.  Sciences,  April,  1882. 

This  work  is  well  adapted  to  the  wants  of  the 
general  practitioner,  fn'  whom  it  seems  to  hava 
been  especially  written.  It  is  a  thoroughly  prac- 
tical book,  the  careful  study  of  which  will  render 
the  diagnosis  of  nervous  attections  the  more  easy, 
and  their  treatment  more  successful.  The  book  is 
very  useful  as  a  reference  work  to  the  busy  prac- 
titioner, to  whom  we  can  recommend  it. — Medical 
aiui  Surgical  Reporter,  .Jan .  21, 1882. 


CLOUSTOJS\  TH03IAS  S.,  3L  2>.,  F.  JR.  C.  P.,  L,  B.  C.  S., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh. 

Clinical  Lectures  on  Mental  Diseases.  With  an  Ajipendix,  containing  an 
Exhaustive  Summarv  of  tlie  Laws  in  l-'urcc  in  tlie  I'nited  States  ui>on  the  Commit- 
ment and  Conlincment  of  the  Ins.sne.  By  ChaulK"*  F.  Fol.som,  M.  I).,  Assistant  Pro- 
fessor of  Mental  Diseases,  Medical  Department  of  Harvard  University.  New  edition. 
In  one  handsome  octavo  volume  of  about  (iOll  pages,  illustrated  with  w'oodcuts  and  eight 
lithographic  plates,  four  o1'  whicli  are  beantifiiliy  colored.     In  pn:'<.t. 


PLAYFAIIl,  W.  S„  31.   I)..  F.  11.  C.  F. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria. 

one  handsome  small  12mo.  vohime  of  97  jiagcs.     ("loth,  Sl.tKi.     Jii.^t  nadi/. 

The  book  is  well  worth  perusal,  and  will  repay  , 
anyone  for  the  time  spent  in  its  careful  study,  in-  j 
asmuch  as  it  will  lead  to  a  better  understanding  of 
the  management  of  those  betes  rioirs  of  the  physi- 
cian, nerve  prostration  and  hysteria.  Details  are 
given  of  the  manner  of  carrying  out  the  treatment, 
to  which  are  added  the  liistories  of  a  number  of 
cases  illustrative  of  the  method  and  its  results. 
An  appendix  contains  a  descrijition  of  the  method 
of  performing  massage,  whiiih  is  clear  and  con- 


In 


cise. — \ew  Orleans  Medical  and  Surqieal  Journal, 
May,  ISS.-}. 

'J'he  treatriient  of  nerve  prostration  expounded 
and  illustrated  by  Dr.  Plavfair  is  a  therapeutic 
methoil  of  exceeding  practical  importance.  Dr. 
Playf:i,ir  gives  all  the  credit  of  the  introduction  of 
this  tr<^atment  to  the  profession  to  our  distin- 
guished countryman.  Dr.  Weir  Mitchell.  No 
other  nicUlmd  hiis  ever  produced  results  compar- 
able to  Mitchell's  and  I'layfair's  in  these  maladies. 
— Louisrillc-  Medical  Xcws,  April  7,  1883. 


3LTTCHFLL,  S.  WEIR,  M.  !>., 

Physician  to  Orthopadic  Hospital  and  the  Infirmary  for  Diseases  of  the  Xerious  System,  Phila.,  ete. 

Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  Women. 
Second  edition,     in  one  very  handsome  12mo.  volume  of  about  ^2'^0  pages.     Preparing. 


TIJKE,  F^AXIEI^  HACK,  31.  I)., 

Joint  Anthor  of  The  Manual  of  Psychilouieal  Mcdiine,  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  ])esigned  to  illustrate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revised  and  rewritten,     in  one  handsome  octavo  volume.     In  preaa. 


JRLANDFOBn,  G.  FIELDING,  31.  I).,  F.  11.  C.  jP., 

Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  London. 
Insanity  and  its  Treatment :  Lectures  on  the  Treatment,  Medical  and  Legal,  of 
Insane  Patients.     With  a  Summary  of  tlie  Laws  in  force  in  the  United  States  on  the  (^>n- 
finement  of  the  Insane,  by  Isaac  Ray,  M.  D.     In  one  verj'  handsome  octavo  volume. 


CLINICAL  OBSERVATIONS  ON  FrNCTIONAL 
NERVOUS  DISORDER.^  by  <•.  Handfif.i.i.  .Ionks, 


M.  D.    Second  .\merican  edition, 
some  octavo  volume  of  :U()  pages. 


In  one  band- 
Cloth,  $:!.2.S. 
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anoss,  s.  D.,  ir.  t>.,  ll.  X).,  n.  c,  x.  oxon.,  ll,  n. 

EnuTitiio  rr»f,x4,„r  of  Surgen/  in  the  Jefferson  .Vf<lirnl  ColUge  of  Philatielphia. 
A  System  of  Surgery:    ratlmlo-ii-al,    Pia^^niostir,  TlitTapeutu-  anil    Operative. 
Sixth  oliti.-n,  th<.roii;;l.lv  n-viseil  ami  greatly  iiiiprovoil.     In  two  larjic  and  bL-autitully- 
priiito.!   inipcriai  (Htavo"  volumes  containinu;  "J.'^S'J  pages,  illustrated  hy  1(>28  engravings. 
Siron;.'ly  IhmuxI  in  leather,  raised  Lands,  S'lo ;  half"  Russia,  raised  hands,  $!('. 
Tlie  Miiik  ft>  II  wliolf  lu'oils  1111  coniinondfttion 


Mitiiv  Vfm>nij<>  it  iiinicil  for  iist-lf  the  t'livinliU-  lep- 
lii:iti"ii  of  tli«' Icniliiin  •\nioiii-iUi  work  nn  smttery, 
nii<l  w  I-  r-iill  •III  iil<l>-  of  tnniiiliiiiiiii^  tliiit  stiiiiilnrd. 
'I"lii'  i«-n«oii  for  lliis  ii.'cil  only  In-  rufiilioiu'il  to  lie 
«|.procii«i<Ml.  'I'll*-  millior  lii««  iil«i\vs  lu'on  culm 
nil. I  iinlicioii"  in  liiv  stiilcmciils,  lm.-1'iisetl  liis  oon- 
( lii-ioiir<  on  niiicli  ^tmly  ami  iici-soiml  oxporienoe, 
iia-*  Ix'pii  iil.l*' to  (tni-sp'lii.'i  siii>j<-<t  in  its  ciifii"ty, 
mill,  hIhivc  nil,  liivs  consoicntionsly  inilu'ret'  to 
(null  nnil  fsu-t,  wcijtliiiiK  tlif  oviilcnco,  pro  and 
Com,  niTordiiiKly.  A  considernliU'  nniomit  of  now 
nmt.Tial  lin«  l-oon  intii'iliii'i-il,  niid  jiltotrotlier  the 
di-lin^iii^hed  unthor  hiis  iciison  to  he  satistifd 
thiu  he  Ims  pliii-ed  the  woik  fully  nhrenst  of  the 
Btille  of  oiir  knowlidtfe.— .V.''.  /{ironl,  Nov.  18, 1«K'2. 
We  hnve  t)iir|ioselv  nhstiiined  from  eoinment  or 
eritieisni  of  theliook  licfoie  ns.  It  hnx  foimeily 
been  noticed  more  tlmn  om-e  in  onreolimm.'i,  and  if 
Is  eliuugh  now  to  remark  that  the  present  edition  i  Reporter.  Nov.  11.  1882. 

ASIIHinST,  JOHX,  Jr\,  31.  X)., 

I'l'ih.ss'ir  itf  (.'liniral  .S" '"'/'■/.■,   ''iiir.  of  Pcnna.,  Siiriieoi}  to  llie  Episcopal  Hospital,  PhilaiUtphia. 

The  Principles  and  Practice  of  Surgery.  Tiiird  edition,  onlar<:ed  and  re- 
vise<l.  In  one  larj^'e  and  handsimie  octavo  volume  of  lOiiO  paijes.  with  555  illustrations. 
Cloth,  .$(>;  leather,  $7;  very  liand.some  halt"  Ku.^sia,  raised  bands,  $7.50. 


fully  mninlaiiis  the  re|iiUiilion  the  work  ha-s  ac- 
qtilied.  II  liiu*  heeome  a  eomnlete  and  >-ystematic 
hook  i>f  reference  alike  for  llie  student  and  the 
praetiiioner. —  The  Loiulm)  Lnncil,  Jan.  Tt,  lS8:t. 

We  repaid  (iros.s'  System  of  SnrKeiy  not  only  as 
a  siiifiiilarly  rich  sloiehonse  of  scientitii-  informiv- 
tion,  hut  as  marking  an  epoch  in  the  literary  his- 
tory of  siiinery.  'i'he  present  edition  has  received 
the"  most  caiefiil  revision  at  the  hanils  of  the  emi- 
nent author  himsi-lf,  assisted  in  various  instaneea 
hy  ahle  specialists  in  various  hranehes.  All  depart- 
ments of  the  vast  and  ever-ineieasini;  litciatnre  of 
the  science  have  heen  drawn  upon  for  their  most 
recent  expressions.  The  late  advances  made  in 
siiittical  practice  have  lieen  carefully  noteil,  such 
as  the  recent  developments  of  Listerism  and  the 
improvements  in  frynivcological  operations.  In 
every  resjiect  the  work  reflects  lastiiij;  credit  on 
American  medical  literature. — Medical  ami Sunjical 


Pr.  Ashhurst's  Surqrri/  i.«  a  condensed  treatise 
covering  the  whole  domain  of  the  science  in  one 
manateahle  volume.  The  present  edition  Ims  had 
a  ihoroiijth  revision.  The  novelties  in  siiijrical 
pnn-tiee  and  tiie  recent  ohservations  in  siir^ii-al 
soien<'e  have  heen  incorporated,  hut  the  size  of  the 
volume  has  not  heen  materially  increased.  Tlie 
author's  arrangement  is  perspicuous,  and  his 
lanKuaKe  correct  and  clear.  -An  e.xcellenl  index 
closes  the  work,  ami  on  the  whole  we  consider  it 
the  Ix-st  system  of  surgery  in  one  volume  which 
could  he  named  a«  the  product  of  an  .American 
author. — MtilirnI  ami  Siiri/iral  Reporter,  (,)ct.  2S,  "S2. 

The  author,  lonn  known  as  a  thorough  student 
of  surgery,  and  one  of  the  most  accomplished 
acholurs  in  the  country,  aims  to  give  in  this  work 


"a  condensed  but  comprehensive  description  ot 
the  modes  of  practice  now  generally  employed  in 
the  treutrneiit  of  surgical  afl'ections,  with  a  plain 
exposition  of  the  principles  upon  which  these 
modes  of  practice  are  hased."  In  this  he  has  so 
well  succeeded  that  it  will  be  a  surprise  to  the 
reader  to  know  how  much  practical  knowledge  ex- 
tending over  such  a  wide  range  of  research  is  com- 
pressed in  a  volume  of  this  size.  This  feature  ot 
the  work  must  he  its  best  claim  for  continued 
popularity  with  students  and  practitioners.  In 
fact,  in  tills  respect  it  is  without  an  equal  in  any 
language.  In  the  present  edition  many  novelties 
in  surgical  jnactice  are  introduced,  many  mo<iifi- 
cations  of  previous  statements  made,  anil  several 
new  illusti'utions  added. — Med.  Rec.,  Nov.  18,  1882. 


GIBXEY,  r.  P.,  31,  n, 

Siirr/eun  to  the  Orthopirtlic  Hospital,  yew  York,  etc. 
Orthopaedic  Surgery.    For  the  use  of  Practitioners  and  Students.    In  one  hand- 
some octavo  volume,  profusely  illustrated.     Prcparinfj. 


MOBEliTS,  JOHN  B.,  A.  M„  M,  D., 

Lecturer  on  .Anatomy  ami  on  Operative  Siirr/erft  nl  the  Philadelphia  School  of  Anatomy. 

The  Principles  and  Practice  of  Surgery.  For  the  use  of  Students  and 
Pnutitiimers  of  Medicine  and  Surjiery.  In  one  very  handsome  octavo  volume  of  al)out500 
pages,  with  many  illustration.s.     Prepnrimj. 

PEPirim,  A.  J.,  31.  B.,  31.  S.,  F.  B.  C.  S., 

Surgeon  niid  Lecturer  at  St.  Mary's  Hospital,  London. 

Surgical  Pathology.  In  one  pocket-size  I'Jmo.  volinueof  511  jiages,  with  81 
illustralioiis.    I.iiiipilntii,  rcil  eddies,!?  1.50.  ,/v,s7  ready.  >>v(^  Slitilriitif'  Series  nf  Manual.'',  jiageo. 

This  work  on  Surgical  I'uthology  is  certainly  a  !  for  reference,  yet  it  is  quile  full  and  explicit  in  it.s 
"jewel"  of  a  book,  not  only  for  students,  but  also  '.  details.  The  'student  who  is  preparing  for  final 
a.<<  a  work  of  reference  for  practitioners.  Though  '  examinalion  will  keep  it  about  him  all  the  time. — 
8o  small  that  it  can  easily  be  f  urried  in  the  pocket  |  Cincinnati  MoUeal  .Xeir.s,  November,  18S.'J. 

BELLA3IY.  JJDWARD^F.  ILC.  S. 

Operative  Surgery.    In  active  preparation.    i>e<^  Studente  Series  of  Mamuth,  pugc  5. 

STI3ISOX,  LEWIS  A.,  B.  A.,  JIf.  X)., 

Prof,  of  Pathol.  Annt.  at  the  Univ.  of  the  City  of  .Veic  Vurk,  Surgeon  and  Curator  to  Betlevue  Hotp. 

A  Manual  of  Operative  Surgery.  In  one  very  liandsome  royal  12mo.  volume 
of  477  pa;L,'es,  with  3;{'J  illustrations,     (loth,  $"2.50. 
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BIt¥A^T,  THOMAS,  F.  J?.  C,  S., 

Sunjean  to  Gun't  Jlosjuln/^  Lmiilon. 

The  Practice  of  Surgery.  Third  American  from  the  tliird  and  revised  English 
editiiin.  Thoroughly  revised  iind  much  imjiroved,  by  Joiix  V>.  Roberts,  A.  M.,  M.  D., 
Lecturer  on  Anatomy  and  Oiienitive  Surgery  in  the  Piiiladelphia  Academy  of  Surgery. 
In  one  large  and  very  handsome  imperial  octavo  volume  of  lOU'J  pages,  with  73o  illustra- 
tions. Cloth,  $t).50;  leatiicr,  §7.o(J;  very  handsome  half  Russia,  raised  l)ands,  $8.00. 
Without  fieijilitinc  his  Viootc  with  multiplied  rle-    plans  of  treatment,  etc.,  tom.iJce  the  surgeon  who 


tails  and  wearviiit?  des(*ri|)tions  of  allied  methods 
of  pi-o<rediue,  he  is  ample  enougli  for  reference  on 
all  the  departments  of  snrf^ery,  not  oniittinji  sneli 
strii't  specialties  .as  dental,  ophthalmic,  military, 
orthopiedio  and  gynjeoojogieal  snrfiery.  Some  of 
the.se  I'liapters  are  written  hy  specialists  in  the.se 
respective  hi-aiiches,  and  all  .are  amply  sufficient 
for  anyone  not  himself  aiming  at  special  practice. 
The  lahors  of  the  .American  etlitor  deserve  un- 
qualified praise.  His  additions  to  the  author's 
te.xt  are  numeions,  judicious  and  germane.  They 
add  very  distinctly  to  the  value  of  the  original 
treatisc,'and  give  a  more  equitahle  illustration  of 
tlie  part  taken  hy  American  surgeons  than  the 
author  was  aV'le  to  do. — Mnlical  ami  fiurgical  He- 
porter,  Feb.  12,  1881. 

It  is  the  best  of  all  the  one-volume  works  on  sur- 
gery of  recent  date  for  the  ordinary  suigeon,  con- 
taining enough  of  patholog}',  acciuate  description 
of   surgical    diseases    and    injuries,    well-devised 


follows  the  te.xt  successful  in  his  diagnosis  and 
treatment  in  any  case  in  which  success  can  be  se- 
cured, .iccording  to  the  piesent  state  of  the  sur- 
gical art. —  Virijiiiin  Mclical  Monthly,  .May,  1881. 

It  is  a  work  especially  adapted  to  the  wants  of 
students  ixnd  piactitioners.  It  affords  instrnciion 
in  sufficient  elelall  for  a  full  understanding  of  sur- 
gical prim-iples  and  the  treatment  of  surgical  di.s- 
eascs.  It  embraces  in  its  scope  all  the  diseases 
that  are  recfignized  ivs  belonging  to  surgery,  and 
all  traumatic  injuries,  in  discussing  these  it  has 
seemed  to  be  tlie  aim  of  the  author  rather  to  pre- 
sent the  student  with  pi.actical  information,  and 
that  alone,  than  to  burden  his  memory  with  the 
views  of  (littcrent  writers,  however  distinguished 
they  might  have  been.  In  this  edition  the  whole 
work  has  been  carefully  levi.sed,  much  <jf  it  has 
been  rewritten,  and  important  additions  have  been 
made  to  almost  every  chapter. — Cincinnati  Medical 
ycaa,  .Jan.  1881. 


BIIICHSEX,  JOHX  B.,  F.  B.  S.,  F.  B.  C\  S., 

Profejisor  of  Hur(]CTy  in  University  Collfne,  Lomlon,  etc. 
The  Science  and  Art  of  Surgery;  Being  a  Treatise  on  Surgical  Injuries,  Dis- 
eases and  Operations.      Specially  revised  l)y  the  Author  from  the  eighth  and  enlarged 
Englisli   edition.     In  two  large  and  beautiftd  octavo  volumes  of  about  2000  pages,  illus- 
trated with  aljout  900  engravincrs  on  wood.     Preparinf/. 
A  few  notices  of  the  previous  edition  are  appended. 

nis  polished,  clear  style,  his  freedom  from  pre-    not  only  in   this  country,   but   in  Cii'ear  Britain, 
judice  and  bobbies,  his  unsurpassed  grasp  of  bis 
subject  and  va.st  clinical   experience,  qualify  liun 
admirably  to  write  a  model  text-book.     When  we 
wish,  at  the  least  cost  of  time,  to  learn  the  most  of 
a  topic  in  surgen-,  we  turn,  by  preference,  U>  his  , 
work.     It  is  a  pleasure,  therefore,  to  see  that  the 
appreciation  of  it  is  general. — Medical  and  Surgical  ' 
Benorlfr,  Feb.  2,  IsTS.  j 

For  the  past  twenty  years  Eriehsen's  Surgery 
has  maintained  its  place  as  the  leading  te.xt-book,  I 


That  it  is  able  to  hold  its  groiuid  is  abiunJaiUly 
proven  liy  the  tlioroughness  with  which  the  pres- 
ent edition  has  been  revised,  and  V>y  the  large 
amf)UUt  of  valualile  material  thai  has  been  added. 
Asiile  from  this,  one  hundred  and  fifty  new  illus- 
trations have  been  inserted,  including  quite  a 
number  of  microscopical  appearances  i>f  |  atholo- 
gical  processes.  So  maike<I  is  this  change  for  the 
better  that  the  work  almost  appears  as  an  entirely 
new  one.— Medical  Record,  Feb.  2:1,  1878. 


ES3IABCH,  Dr.  FBIBDBICH, 

Professor  of  Surgery  at  the  University  of  Kiel,  etc. 

Early  Aid  in  Injuries  and  Accidents.  Five  Ambidance  Lectures.  Trans- 
lated by  H.  R.  II.  PRiNcEiS  Christiax.  In  one  handsome  small  12mo.  volimie  of  10^ 
pages,  with  24  illustrations.     Cloth,  75  cents.     Just  ready. 


The  excellent  little  handVjook  by  Dr.  Esmarch 
may  be  referred  to  by  all  for  clear,  safe  and  practi- 
cal directions  and  instructions  for  rendering  the 
riijht  kind  of  aid  until  the  doctor  aiTives,  in  the 
event  of  the  numerous  injuries  that  are  liable  to 
happen  in  a  family  or  neighborhood  in  the  circum- 
stances of  daily  life.  The  manual  is  earnestlj- 
andjuslly  commended  for  its  excellence  and  clear- 
ness, and  especially  for  the  minuteness  and  extent 
of  its  practical  details. — Harpers'  Magazine,  .Aug., 
1883. 

The  course  of  instruction  is  divided  into  five 
sections  or  lectures.  The  first,  or  introductory 
lecture,  gives  a  brief  account  of  the  structure  and 


organization  of  the  human  body,  illustrated  by 
cleiir,  suitable  diagrams.  The  second  teaches  how 
Ui  give  judicious  help  in  ordinary  injuries — contu- 
sions, wounds,  hsemorrhage  and  poisoned  wounds. 
The  third  treats  of  first  aid  in  cases  of  fractiu-e 
and  of  dislocations,  in  sprains  and  in  burns.  Next, 
the  methods  of  affording  first  treatment  in  ca.ses 
of  frost-bite,  of  drowning,  of  suffocation,  of  loss  of 
consciousness  and  of  poisoning  are  described; 
and  the  fifth  lecture  teaches  how  injured  persotiS' 
may  be  most  safely  and  esisily  transported  to  their 
hotities,  to  a  medical  man,  or  to  a  hospital.  The 
illustrations  in  the  book  are  clear  and  good. — Medi- 
cal  Times  and  Gazette,  Nov.  4,  1882. 


nBUm,  BOBEBT,  31.  B.  C.  S.,  etc. 

The  Principles  and  Practice  of  Modern   Surgery.     From  the  eighth 

pages,  with  432  illus.     Cloth,  $4 ;  leather,  $5. 


London  edition.     In  one  8vo.  volume  of  68 


SARGENT  ON  BANDAGING  .\xd  OTHER  OPERA- 
TIU.NS  OF  .MINOR  Sl'RGERY.  New  edition, 
with  a  Chapter  on  military  surgery.  One  12mo. 
volume  of  -iK',  panes,  with  187  cuts.     Cloth,  81.75. 

MILLER'S  PRINCIPLES  OF  SURGERY.  Fourth 
American  from  the  third  Edinburgh  edition.  In 
one  8vo.  vol.  of  088  pages,  with  :}4o  illustrations. 
Cloth,  8:i.7.i. 

MILLERS  PRACTICE  OF  SURGERY.  Fourth 
and  revised  American  from  the  last  Edinburgh 
edition.  In  one  large  8vo.  vol.  of  G82  pages,  with 
364  illustrations.    Cloth,  S3.7.5. 


PIRRIE'S  PRINCIPLES  AND  PRACTICE  OF 
SURGERY.  Edited  by  .Joii.v  Neili.,  M.  D.  In 
one  8vo.  vol.  of  784  pp.  with  310  illus.     Cloth,  S3.75 

COOPER'S  LECTURES  ON  THE  PRINCIPLES 
AND  PRACTICE  OF  SURGERY.  In  one  8vo.  vol. 
of  707  pages.    Cloth,  82.iK). 

SKEY'S  OPERATIVE  SURGERY.  In  one  vol.  8vo. 

of  liOl  page.s,  with  si  woodi-uts.     Cloth,  5i.2.i. 

GIBSONS  INSTITUTES  AND  PRACTICE  OF 
SURGERY.  Eighth  edition.  In  two  octavo  toIs. 
of '1(5  pages,  with  :{4  plates.     Leather  80..tU. 
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HOJ.MJ-S,  TIMOTHY,  M,  A.f 

,  .  .J  iiiiii  Lcrliirrr  on  !iiiiiicrt/  nt  St.  Gforfjc'ii  Ifospitnl,  London. 

A  System  of  Surgery ;  Theoretical  and  Practical.  IN  TRP:aTI8ES  BY 
VAKlol'S  Al'TllOKS.  Amkuhan  kdhion,  TiioKorciiii.Y  kkvised  and  j<K-Ki)iTKn 
liv  Jons  FI.  I*ACKAKi>,  M.  I).,  Siirtreon  to  tlio  Episcopal  :ui(l  St.  Joscpli's  Hospitals, 
I'liiladilpliia,  assistol  by  a  t-orps  of  tliirtv-lliri'o  of  the  most  eminent  American  8iiri,'e(ins. 
Ill  flirve  larye  ami  very  liaiulsonie  imperial  oitavo  vi>liiines  ixmtainin^  'MM  tloiiljle- 
inol  paues,  with  !)7'.>  illnstratinns  on  wochI  an'l  l;>  litiio;rrapiiic  plates,  heaiitifullj 
,TM  .Kti.  I'riic  per  volume,  elotli,  ^^(i.OU;  leather,  $7.00;  half  Ku.ssia,  $7.50.  Per  set,  cloth, 
$1S.(HI ;  leather,  Jlll.Od  ;  half  Russia,  S'S'i.oO.     Sold  only  by  nitl)!«^iplion. 

Voi.rMK  I.  c-onfains  (ii:si;iiAi,  PATiioi.ofiY,  MoRnin  PfiocE-«Es,  Inji'ries  in  Gkn- 

KRAI.,  ('0^fI•I,U'ATIOXS  OK  1n.HI!IP>  AND  In.UIURS  OK  KiCGIONS. 

Nni.r.MK  II.  contains  Diska.'^ks  ok  (.)k(;an.-:  ok  Sl-KCIAI,  SfJN.'^K,  CiRCULATOrtY  SY8- 
TKM,  iMOIXriVK  TrA<T  AND  (  iKN'ITO-URlNAK  Y  OkOANS. 

Voi.fMK  III.  contains  Piskasks  of  Tin:  Kksi-iratory  Organs,  Bonf^*,  Joints  and 

Mf.«l.l><,    I»ISEAS?E.S    OK    TlIK     NkUVOUS   SY.STKM,    (ifX-SJIOT    Woi'N-D?,    OPKRATIVR    AND 

Minor  Si'rokry,  and  Mi.sckllaxkois  Si:hjeci"s  (inchuling  an  essjiy  on  IIosimtai><). 

This  great  work,  is.>;ne<l  some  years  since  in  England,  hiis  won  such  universal  confi- 
(leme  wherever  the  language  is  sjMiken  that  it,s  republication  here,  in  a  form  more 
thonnighly  adapted  to  the  wants  of  the  American  practitioner,  has  seemed  to  be  a  duty 
owing  to  tiie  prolcssion.  To  aci'om])lish  this,  eadi  article  has  been  placed  in  tiic  bauds  of 
a  gentleman  specially  conii)ctent  to  treat  its  subject,  and  no  lalx^r  lias  i)een  spared  to  i)ring 
each  one  up  to  the  foremost  level  of  the  times,  and  to  ada])t  it  thoroughly  to  the  practice 
of  the  iMuntry.  In  certain  cases  this  has  rendered  nccesvsary  the  substitution  of  an  entirely 
Tiew  ess;ty  for  the  original,  as  in  the  case  of  the  articles  on  Skin  Disca.scR  and  on  Diseases 
of  the  .Vlisorbcnt  ."System,  where  the  views  of  the  authors  have  been  superseded  by  the 
advance  of  medical  science,  and  new  articles  have  therefore  been  prepared  by  Drs.  Arthur 
Van  llarlingen  and  S.  C.  I'u.sey,  respectively.  So  also  in  the  case  of  Anastiietics,  in  the  use 
of  which  American  pnictice  diders  from  that  of  England,  the  original  has  been  supple- 
mented with  a  new  essay  by  J.  C).  Keevc,  M.  D.  The  same  careful  and  conscientious 
revision  has  l)een  )>ui*sucd  throughout,  leading  to  an  increase  of  nearly  one-foin-th  in 
matKT.  while  the  scries  of  illustrations  has  been  nearly  trei)led,  and  the  whole  is  presented 
HB  a  complete  exponent  of  r>ritish  and  .\merican  Surgery,  atlapted  to  the  daily  ncetls  of 
the  working  practitioner. 

In  order  to  bring  it  within  the  reach  of  every  member  of  the  profes.sion,  the  five  vol- 
uitie»<  of  (he  original  have  been  compressed  into  three  by  employing  a  <Iouble-colimined 
royal  iMtavo  page,  and  in  Miis  imiirnved  form  it  is  oHered  at  less  tlisin  one-half  the  price  of  the 
original.  It  is  printed  and  bound  to  match  in  every  detail  with  Reynolds'  System  of  Medi- 
cine. The  work  will  be  .»ol(l  liy  subscription  only,  and  in  due  time  every  member  of  the 
proh-Hsion  will  be  c-alled  upon  and  ofiere<l  an  opportunity  to  subscribe. 

Tin- author- of  the  original  Knjriisli  oditiim  are  '  <'a.«y  reacli  of  Amoriean  surgeons  a  work  which  has 
men  of  the  front  nink  in  Enjrlaiid.aiid  I>r.  I'ac-lianl  been  received  with  sucli  uuiver.sul  favor  on  the 
ha.«  Irf'fM  fortunate  in  sei-uring  a-;  liis  .Vmerican  |  other  side  of  the  .\tlantio  iv*  Holmes"  System  of 
foadjiitors  ."tieli  men  as  Hartliolow,  Hyde,  Hunt,  ;  Surgery.  In  tl>e  list  of  Englisli  eontritiutors  to  the 
('onTioT.  Stinison,  Morton,  llodgen,  .Jewell  and  first  volume  wo  find  the  names  of  sueh  well-known 
their  o.illi'iigues.  As  a  whole,  the  woik  will  he  1  surgeons  as  Sir  .lames  I'agot,  Simon,  .Savory,  Cal- 
Bolid  and  Hulistantial,  and  a  valuable  addition  to  j  lender,  Bareiay,  and  others  equally  distingiii.Mhed ; 
the  library  of  any  medical  man.  It  is  more  svieldlv  while  among  the  American  revisers  we  recog- 
and  more  useful  than  the  English  edition,  and  with  I  nine  men  of  no  less  celebrity.  With  refiard  to  the 
Its  compiiniou  work — "Reynolds'  .Sy.sfem  of  .Medi-  I  mechanical  execution  of  the  work,  neither  pains 
cine"— will  well  represent  tlie  present  state  of  our  |  uor  monev  seem  to  have  been  spared  by  the  pub- 
science.  Oik-  who  is  fiimiliar  with  tho.«e  two  works  '  lishers. — .\leil.  and  Sur;/.  Reporter,  Sept.  14,  is.sl. 
will  be  fnirlv  well  furnished  head-wise  and  han.l-  In  the  revision  of  the  work  for   the   American 

wise.— y/.e  ,V«/i<-n/ .Vf,(V!,  .Ian.  7,  IS8J.  edition  not   onlv  has  provision  been    made   for  a 

This  work  is  cvclopmdic  in  character,  and  every  '  recognitionof  tlie  advances  made  in  our  l<'>".wledge 
subject  jMicatea  in  U  exhaustive  mat  ner.  It  is  j  l'"!'"?  ^'i"  *"^"  .voa-s  s'.nce  its  first  publication, 
esririallv  designed  for  a  reference  book,  which     ''"^  «''^'^  f'?''.  "  I're.sentation   of  the   variations   in 

every  pr/ictisin^  surgeon  should  h.ave  und^r  hand  'Jl'^';  '"?,>:  "■'  ^^''ro^il'of^  r';pn7Hri,'Ifn  ""^Thl 

in  ca-.s  which  require  more  than  ordinary  kiiowl-  !  <bst  uguish   it   from   that  of  (.reat   Hritain.     The 

edge.-Chuaqo  McJ.  Journ.  and  E.am.,  Fel-.  IS82.  '  ""'■Iv    is    one    which    we  take    pleasure    in   com- 

1                •'                                           -, » V   .  .ooi.  mending  to  the  notice  of  our  readers  a.s  an  ency- 

Great  credit  is  due  to  the  American  editor  and  ;  elopn>dia  of  surgical   knowledge    and  praetie©.— 

his  en-laborers  for  revising  and  bringing   within  \  St.  Louis  Courier  of  Medicine, 'Sow  \>i»\. 

HOL^rEs,  ttmotitymTT. 

Surgery,  Its  Principles  and  Practice.  In  one  handsome  octavo  volume  of 
968  p;iges.  with  411  illiistration.s.     (loth,  SCi.oO  ;  leather,  $7.00;  half  Russia,  ?!7.50. 

Mr.  Holmes  is  a  surgeon  of  large  and  varied  ex-  It  will  be  found  a  most  excellent  epitome  of  sur- 
pericnce,  and  one  of  the  best  Known,  and  j)erlmps  gery  liy  the  general  practitioner  who  has  not  the 
the  rnost  brilliant  writer  upon  siirgi<'al  subjects  in  time  to  give  attention  to  more  minute  and  extend- 
Kngland.  It  is  a  hook  for  stmlents — and  an  admi-  \  ed  works,  and  to  the  medical  student.  In  fact,  we 
rablo  (ine— anil  fir  the  busy  general  pr.'ictitioner.  know  of  no  one  we  can  more  coniiallv  rocom- 
It  will  vrivc  a  student  all  the  kiiowleilge  needed  to  I  mend.  The  author  has  succeeded  well  hi  gi»- 
po-H.*  a  rigid  cx.tminalion.  The  booic  fairly  jiistilies  ingaplain  and  practical  account  of  each  surgical 
the  high  exp<'ciations  that  were  formed  of  it.  Its  injury  and  rliseasi',  anil  of  the  treatment  which  ia 
style  is  clear  and  forcilile,  even  ),rillinnt  at  times,  '  most' commonly  advi.sal)le.  It  will  no  doubt  be- 
and  the  conciseness  needed  to  bring  it  within  its  '  come  a  popular  Work  in  the  profession,  and  oepe- 
iiroiKT  limits  has  not  impaired  it,s  force  and  dis-  '  cially  ivs  a  toxl-book.— Cinfiii.  ilcA.  News,  April, 
tiiietness  ~  v.    )■   ^f,d.  lleciir'l.  ,\pril  II.  IsV.  ISTH 
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STIMSOW,  LEWIS  A.,  B.  A.,  M.  D., 

Professor  of  PatholoyircU  Anatornr/  at  the  Universitii  of  the  Cilj/  of  iVeio  York,  ISurgeon  and  Cuiator 
to  Bellevue  Hospital,  Surgeon  to  the  Presbyterian  Hospital,  New  York,  etc. 

A  Practical  Treatise  on  Praetui'SS.     In  one  very  handsome  octavo  volume  of 
698  pages,  with  3tJ0  beaiitilul  iUustrations.     Clotli,  $4.75;  leather,  $o.75.     Just  ready. 

The  author  has  given  to  the  medical  profession  treatises;  on  the  contrary, everything  is  thorough, 
in  this  treatise  on  fi-aotures  wliat  is  likely  to  be-  The  chapterson  repair  of  fractures  and  their  treat- 
come  a  standard  work  on  thesut)ject.  It  is  certainly  ment  show  him  not  only  to  be  a  profound  student, 
not  surpassed  by  any  work  written  in  tlie  English,  but  likewise  a  practical  surgeon  and  pathologist. 
or,  for  that  matter,  any  other  language.  Perfectly  His  mode  of  treatment  of  the  different  fractures  is 
conversant  with  the  .\merican,  English,  French  eminently  sound  and  practical.  We  consider  thia 
and  Gorman  medical  literature,  the  author  tells  ns  i  work  one  of  the  best  on  fractures ;  and  it  will  be 
in  a  short,  concise  and  comprehensive  manner,  all  j  welcomed  not  only  as  a  te.xt-book,  but  also  by  the 
that  is  known  about  his  subject.  There  is  nothing  I  surgeon  in  full  practice. — N.  O.  Medical  and  Sur- 
scanty  or  euperficial  about  it,  as  in    most  other  |  gical  Journal,  March,  1883. 


HA3IIZTOX,  FRAJsK  H.,  M.  JD.,  LL.  2>., 

Surgeon  to  Bellevue  Hospital,  -Veto  York. 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Si.Kth  edition, 
thorouglily  revised  and  much  imjjroved.  In  one  very  handsome  octavo  volume  of  909 
pages,  with  352  illustrations.     Cloth,  $5.50 ;  leather,  $6.50 ;  half  Russia,  raised  bands,  $7.00. 

The  only  complete  work  on  its  subject  in  I  work  in  his  own  or  any  language  on  fractures  and 
the  English  tongue,  and  indeed  it  may  now  be  |  dislocations. — Lond.  Mcd.Timesand  Gaz.  i\o\\l<j,'&l. 
said  to'  be  the  only  work  of  its  kind  in  any  |  The  work  as  a  whole  is  one  of  the  very  tew 
tongue.    It  would  require  an  exceedingly  critical  !  medical  books  of  .\merioan  origin  that  are  every- 


examination  to  detect  in  it  any  particulars  in 
which  it  might  be  improved.  The  work  is  a  mon- 
ument to  American  surgery,  and  will  long  serve  to 
keep  green  the  memory  of  its  venerable  author. — 
Michigan  Medical  News,  Nov.  10,  1881. 
Dr.  Hamilton  is  the  author  of  the  best  modern 


where  accorded  a  standard  character,  it-s  sub- 
ject-matter unavoidably  comes  home  to  every 
general  practitioner  as  a  branch  of  our  art  in 
which  he  cannot  attord  to  neglect  the  fullest  and 
most  practical  information  of  such  a  character  as  it 
and  italone  furnishes.— A'.  1'.  Med.  Jour.,  March,'81. 


WELLS,  J.  SOELBEMG,  F.  It,  C  S., 

Professor  of  Ophthalmology  in  King's  College  Hospital,  London,  etc. 

A  Treatise  on  Diseases  of  the  Eye.  Fourth  American  from  the  third  I»iidon 
edition.  Tlioroughly  revised,  with  copious  additions,  by  Charles  S.  Bull,  M.  D.,  Surgeon 
and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  In  one  large  and  very  hand- 
some octavo  volume  of  822  pages,  with  257  illustrations  on  wood,  six  colored  plates,  and 
selections  from  the  Test-types  of  Jaeger  and  Snellen.  Cloth,  $5.00 ;  leather,  $().00 ; 
very  handsome  half  Russia,  raised  bands,  $6.50.      Just  ready. 

The  present  edition  appears  in  less  than  three  |  treatise  on  diseases  of  the  eye,  than  whieli  proba- 
years  since  the  publication  of  the  last  .American  i  biy  none  better  exists. — Medical  Pecord,  Aug.  \S,'S3. 
edition,  and  yet,  from  the  numerous  recent  inve."-  | 

ligations  that  have  been  made  in  this  branch  of  i  This  magnificent  work  is  par  excellenc:  the 
medicine,  many  changes  and  additions  have  been  i  standard  work  of  the  times  on  the  important  sub- 
recjuired  to  meet  the  present  scope  of  knowledge  ■  jects  of  which  it  treats.  It  is  absolutely  nect-.-isary 
upon  this  subject.  A  critical  examination  at  once  j  for  the  physician  to  have  an  aequaiutance  with  the 
shows  the  fid.elity  and  thoroughness  with  which  :  pathology  and  therapeutics  of  the  eye.  From  no 
the  editor  ha.s  accomplished  his  part  of  tlie  work.  !  source  can  he  more  accurately  derive  this  needed 
The  illustrations  throughout  are  good.  This  edi-  j  knowledge  than  from  the  volume  before  us. — 
tion  can  be  recommended  to  all   as  a  complete  \  Medical  and  Surgical  Reporter,  August  i,lH>i^j. 


KETTLESHIF,  EDWABD,  F.  B.  C.  S., 

Ophthalmic  Surg,  ami  Lect.  on  Ophth.  Surg,  at  St.  Thomas'  Hospital,  Ixfndvn. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  edition.  With  a  rjiap- 
ter  on  the  Detection  of  Color-Klindness,  by  WiLi.iAit  Thomson,  M.  D.,  Ophthalmologist 
to  the  Jefferson  Medical  College.  In  one  royal  12mo.  volume  of  416  pages,  with  138 
illustrations.     Cloth,  $2.00.     Just  ready. 

This  admirable  guide  bids  fair  to  become  the  ,  been  received  shows  its  real  value  and  the  appre- 
favorite  text-book  on  ophthalmic  surgery  with  stu-  '  ciation  by  the  profession  of  its  intrinsic  merits. 
dents  and  general  practitioners.  It  bears  through-  Dr.  Thomson  has  added  a  Chapter  on  Color-Blind- 
out  the  imprint  of  sound  judgment  combined  with  |  ness,  on  which  subject  his  extensive  investigations 
yast  experience.  The  illustrations  are  numerous  ;  are  well  known.  With  this  valuable  addition  the 
and  well  chosen.  This  book,  within  theshorteom-  •  l)ook  becomes  the  most  valu.ible  guide  to  disca.se3 
paiisof  about  400  pages, contains  a  lucid  exposition  i  of  the  eye  yet  published.  We  commend  it  to  the 
of  the  modern  aspect  of  ophthalmic  science. —  i  notice  of  students  of  medicine,  and  to  such  [irac- 
Medii-al  Record,  June  i3,  188-3.  \  titioners  as  desire  a  condensed  treatise  on  a  class 

This  work  is  essentiallv  a  student's  manual  of  '  of  diseases  which  are  frequently  met  svith  in  daily 
ophthalmology,  and  the  favor  with  which  it  has  i  practice.— £»i?ato  Med.  and  Surg.  Journ.,  May.  laiB- 

BROWJSTE,  EnGAB  a7,  ~^ 

Surgeon  to  the  Liverpool  Eye  and  Ear  Infirmary  and  to  the  Dispensary  for  Skin  Diseases. 

How  to  Use  the  Ophthalmoscope.  Being  Elementary  Instructions  in  Oph- 
thalmoscopy, arranged  for  the  use  of  Students.  In  one  small  royal  12mo.  volume  of  116 
pages,  with  35  illustrations.     Cloth,  $1.00. 

LAWSON  ON  IN.JURIES  TO  THE  EYE,  ORBIT  1      titioners.    Second  edition.     In  one  octavo   vol- 
AND  EYELIDS:  Their  Immediate  and  Remote         ume  of  227  pages,  with  tio  illust.    Cloth,  $:i.75. 
Effects.    8  vo.,  4O4pp.,02illus.     Cloth,  S'.-oO.  i  CARTER'S  PRACTICAL  TREATISE  ON  DISEAS- 

LAURENCE  AND  MOON'S  H.\NDY   BUOK  OF        ES  OF  THE  EYE.    Edited  by  JciiM  Gr.KE.v.  M.  D. 
OPHTHALMIC  SURGERY,  for  the  useof  Prac-  !      In  one  handsome  octavo  volume. 
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yi(i/i<Ti.i/-/i">,'t/  /'".'■.  nf  .\iiii\t  Thrrnp.  in  thf  I'nix-.  ii<  Virnnn. 

A  Text-Book  of  the  Ear  and  its  Diseases. 

quest.  I'V  .lAMK-i  PATTKII«)X  (  "as.^ki.i.s  .M.  I).,  M.  !{.('.  S. 


Translated,  at  the  Aiitlior's  re- 
in one  hanilstiiuc  octavo  vol- 


iinie  (if  SOd  |)a<;es,  with   l!')7  oriirinal  iUiistratinns.     Chilh,  $'i.">0.     JiiM  rrdtli/. 


Professor  !'nlit«er'H  well-kiiown  repiitntion  n-s  one 
of  tli<'  fin-t  iiiitliorities  on  ilisi'ii>e»  of  the  ••iir  will 
leaii  the  r<-ii<iiT  to  expvct  sonx'tliinir  more  tlinn  an 
onlinurv  (••xt-lxvik  in  n  woik  tli;it  l>furs  his  name, 
■ml  he  will  ii'>t  he  ilisuppointeil.  'I'lie  iiimtoiny. 
ph\!<io|o^v,  pulholopy,  thenip'Mitic's  niui  hihli- 
Oftr.iphv  "f  the  ei\r  urt-so  iihly  and  thoroiitrhly  pre- 
nenieci.'lhnt  he  who  lui*  carefully  ri'iiil  ihi-  iinposinR 
V"liiino  ran  tool  sun-  that  vory  litlh'  of  inli-rest  or 
v:il'i.-  in  the  pa^t  or  present  of  aural  .snrm'ry  has 
e.-<r.»i>eil  hini. — Am.  Jutir.  of  the  Mai.  .s'cirnrw,  July, 
ISJtt. 

The  work  itself  we  do  not  hesitate  to  prononnfte 
<he  best  ii|>on  the  sulijeet  of  aunU  disea.'^es  which  I  cnl  and  Surgical  Juurnal,  .June  7,  18«3. 

BinXETT,  ClfANLES  H„  A.  M.,  M.  J>., 

lur.i/ .Vi(/>/.  '"  II"'   l'i<!.li.  Iliisfi.,  S-ir(triin-in-rliririie  of  Ihr  /nfir.  fnr  Di.t.  of  the  Enr,   PliilniUlphin. 

TLe  Ear,  Its  Anatomy,  Physiology  and  Diseases.  \  Practical  Treatise 
for  the  use  of  Medii-al  Students  and  Pratt  it  ioners.  In  one  liandsonic  octavo  volume  of  (519 
pajjes,  with  87  illustrations.     Cloth,  $4.o0;  leatiier,  $">.")0;  iialf  Russia,  raised  bands,  ^^COO. 


ha"*  ever  appeared,  systematii-  without  lieinR  too 
ilitl'nse  on  obsolete  siitiiect.",  and  eminently  prac- 
tical in  every  sonse.  The  anatomiciil  descriptions 
of  each  separate  division  of  the  ear  are  admirahle, 
and  profusely  illustrated  hy  woodcuts.  Thev  aro 
followed  iminoiliately  hy  the  physiology  of  the 
section,  and  this  uiiuin  hy  the  patholo^icul  physi- 
oloity,  nn  arrann<'inent  which  serves  to  keep  up  the 
interest  of  the  student  hy  showinji  the  illreet  ap- 
plication of  what  has  precedeii  to  the  stmlv  of  dis- 
ease, 'i'he  whole  work  can  he  lei'onimeiided  jm  a 
ri'liahle  jjuide  to  the  stu<ient,  and  an  ettii-ient  aid 
to  the  practitioner  in  his  trealinent. — lioston  Med- 


The  medical  profession  will  welcome  thi.<i  new 
work  on  otology,  which  presents  clearly  and  eon- 
ciselv  its  preseiit  iv«|ieet,  whilst  deaily  indii-atint; 
the  (lirection  itj  which  further  researches  can  be 
most  protital'ly  I'arricd  i>n.  l)r.  Hurnett  has  pro- 
diiccil  a  Work' which,  as  a  te.\t-hook.  stands  ./'aciY« 


prinreps  in  our  lanptrnge.  To  the  specialist  the 
work  IS  of  the  hi>;hest  value,  and  his  sense  of  grati- 
tude to  l)r.  Hurnett  will,  we  hope,  he  jiroportionate 
lotheamoiuit  ol  hetietit  he  cim  ohtain  f^rom  the  care- 
ful study  of  the  hook  and  a  constant  reference  to  its 
trustworthy  pages. — E<linhu>(/h  Mctl.  ./our.  Aug.  '78. 


COLEMAN,  A,,  L.  B.  C.  J?.,  F,  R,  C,  S,,  Exam,  L.  X>.  S., 

Senwr  Dent.  Sur<j.  and  Led.  on  Dent.  Surg,  al  Si.  Bartholomew's  Hasp,  and  the  Dent.  IIosp.,  London. 

A  Manual  of  Dental  Surgery  and  Pathology.  Tliorouiihly  revised  and 
adapted  to  tiie  use  of  American  Students,  hy  Thomas  C".  Stellwagen,  M.  A.,  M.  D., 
D.  I).  S.,  Prof. of  Physiology  at  the  Philadelphia  Dental  College.  In  one  handsome  octavo 
volume  of  41l'  pages,  witli  331  illustrations.     Cloth,  $3.2o. 


This  volume  deserves  to  rank  ainonj;  the  most 
important  of  recent  coiitrihutions  to  dental  litera- 
ture. Mr.  Coleman  has  presented  his  methods  of 
practice,  for  the  most  part,  in  a  plain  and  concise 
maiuier,  and  the  work  of  the  .American  eilitor  has 
been  conscientiously  performed.  He  has  evidently 
latx^red  to  present  his  convictionsof  the  best  modes 


deserves  a  place  in  the  library  of  every  dentist. 
— Dental  Owww,  May,  1882. 

It  should  be  in  tlio  possession  of  every  practi- 
tioner in  this  country.  The  part  devoted  to  first 
and  second  dentition  and  irrcKularities  in  the  per- 
manent teeth  is  fully  worth  the  price.  In  fact, 
price  should  not  he  considered  in  piu'chasing  such 


of  practice  for  the  instruction  of  those  commenc-  i  a  work.  If  the  money  put  into  some  of  our  M>-ralled 
ing  a  professional  career,  and  he  has  faithfully  en-  '  standanl  te.xt-hooks  couhl  be  converteii  into  such 
deavored  to  teach  to  others  all  that  he  has  acquired  I  publications  as  this,  miu-h  good  would  residt, — 
by  his  own  observation  and  experience.    The  book  1  Southern  Dental  Journal,  May,  1882. 


GliOSS,  S.  7>.,  M.   />.,  LL.  I).,  J).  C.  X.,  etc, 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition,  tlioroiigjily  revised  liy  Sami  el  W.  (iKoss,  M.  I).,  Sur<;eon  to  the  Philadelphia 
IIosj)ital.     In  one  octavo  volumeof  574  pages,  with  170  illustrations.     Cloth,  v^4.")U. 

For  reference  and  general  information,  the  phy-  I  sual  advantage  of  being  easily  comprehended  by 
sician  or  surgeon  can  find  no  work  that  meets  their    the  reasonable  ami  practical  manner  in  whi<'h  the 
necessities  more  thoroughly  than  this,  a  revised     various   subjects  are  svstematizcil  and  arranged, 
edition  of  an  excellent  treatise.    Ueplete  with  hand-  ,  — Atlanta  Mediml  .Ininnnl,  Uct.  I87i>. 
some  illustrations  and  good  ideas,  it  has  the  unu- 1 


JiOIiEIiTS,  WILLIA31,  31.  D., 

J,ii-liirfr  on  M-ihrine  in  the  .M<inrh<.->tcr  .School  of  .VfV'lVni/',  rtr. 

A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including  Uri- 
nary Deposits.  Foin-th  .\merican  from  the  fourth  I.,ondon  edition.  Illustrated  by 
niiiiicrous   engravings.     In  one  large  and  handsome  octavo  voliniie.      Prrparinr). 

TII03IPS0X,  Sin  HENRY, 

Suriifon  nnil  Profi.isor  of  Clinicttl  Siirfieri/  to  University  Colleqe  Hospital,  London. 

Lectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edititm.     In  one  bvo.  volume  of  203  pp.,  with  25  illtistnitions.     Cloth,  $2.25. 

By  the  Same  Author. 

On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulae.  I-foni  the  third  English  edition.  In  one  volumeof  3.59  pages,  with 
47  cuts  and  3  plates.     Cloth,  ^3.50. 

BASHAM     ON    RENAL    DISEASKS:    A    Clinical    I    one  VJmo.  vol.  of  .im  pages,  with  21  illustrationa. 
Guide   to  their   Diagnosis  and    Treatment.     In    |    Cloth,  SJ.tX). 
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BU3ISTEAIJ,  F.  J.,  and  TAYLOli,  M.  W., 

M,  i>.,  LL.  2>.,  A.  3L.,  31.  />., 

Late  Pritfr-K-svr  <if  I'enerenl  DigcaseJi  Siirrjenn  to  Vlinriti/  Jiospitnl,  Aew  Ynrk,  Pruf.  nf 

at    tlie    C'lttle'ie    of    PInisicians    and  I'l nerenl  nml  Skin  Discinci  in  the   Uniicrniiy  of 

ISVr'/conv,  ycir  ]''irk\  etr.  Vermnnf,  I'li.s.  of  the  Ant.  Dertnntolonicnl  Ass^n. 

The  Pathology  and  Ti*eatinent  of  Venereal  Diseases.  Including  the 
results  of  recent  investit^ations  upon  the  .subject.  Filtli  eilitioii,  reviseil  and  largely  re- 
written, by  Dr.  Taylor.  In  one  large  and  handsome  octavo  volume  of  about  81)8  pages 
witii  139  illustrations,  and  thirteen  (hronio-lithographic  ligures.  Cloth,  §4.75;  leatlier, 
$5.75;  very  handsome  half  Russia,  S().25. 

From  the  Preface  to  the  Fifth  Edition. 

In  this  edition  I  have  carelully  revised  tlie  text,  and,  wiien  necessary,  have  changed 
and  modilied  it,  ami  making  additions  where  re(iuired,  1  have  endeavored  to  bring  it  up 
to  our  present  state  of  knowledge  in  all  particulars.  Much  new  matter  will  be  found  re- 
lating to  therapeutics,  and  in  the  chapter  on  the  treatment  of  syphilis  a  new  adjuvant  is 
spoken  of.  The  subjects  of  the  inocidation  of  animals  with  syphilis  an<l  the  iiacillus-origin 
of  the  disease,  whit'h  are  at  present  attracting  murli  attention,  have  been  included  in  tliis 
editicm,  and  a  chapter  on  syphilis  and  marriage  has  been  appended.  1  am  al)le  to  give 
to  my  readers  two  pages  of  ciiromo-lilhograpliic  drawings,  including  thirteen  figures 
representing  the  chief  venereal  lesions,  which  I  am  convinced  will  be  a  great  aid  in  the 
study  of  these  aflfections. 

No  work  hTis  been  published  upon  this  subject  i  fifth  edition  has  been  prepared  by  Dr.  Taylor  alone, 
that  has  iiltauiod  to  as  liigh  a  slandard  as  an  an-  Muoli  new  matter  will  be  found  relating  to  thera- 
tliority  as  this  has.  Kicord,  Vidal,  Signiund  and  peutics.  The  work  has  been  brought  fully  up  to 
othi'rs,  held  rank  as  authorities  in  venereal  attec-  the  present  state  of  knowledge,  and  «dl  uudoubt- 
tions,  but  the  works  of  none  of  them  were  .so  ediy  continue  to  be  the  principal  authority  on 
generally  quoted  and  esteemed  a.s  this  one.    The  |  venereal  di.seases  for  a  long  time. 

COBXIL,  F., 

Proft.'Sor  to  the  Facultt/  of  Mcilicine  of  Paris,  and  Phfinirian  to  the  Ij)urcine  Hospital. 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henry  C.  Simes, 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
J.William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  an<l  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
84  very  beautiful  illustrations.     Cloth,  $3.75.     JuM  ready. 

The  anatomical  and  histological  characters  of  the  the  whole  volume  is  the  clinical  e.xperience  of  the 
haid  and  soft  sore  are  adniiiably  desciibed.  The  aiuhor  or  the  wide  acquaintance  of  the  translators 
multiform  cutaneous  manifestations  of  the  disease  with  medical  literature  more  evident.  The  anat- 
are  dealt  with  histologically  in  a  masterly  way,  as  |  omy,  the  histology,  the  pathology  and  the  clinical 
we  should  imleed  expect  them  to  be,  and' the  I  leatiuesof.-iyphifis  are  represented  in  tiiis  work  in 
accompani'ing  illustrations  are  executed  carefully  their  best,  most  practical  and  most  instructive 
and  well.  The  various  nervous  lesions  which  are  !  form,  and  no  one  will  rise  from  its  pei-usal  without 
the  recognized  outcome  of  the  syphilitic  dyscrasia  |  the  feeling  that  his  gia-^p  of  the  wide  and  impor- 


are  treated  with  care  and  consideration.  Syphilitic 
epilepsy,  paralysis,  cerebral  syphilis  and  locomotor 
ata.xia  are  subjects  full  of  interest ;  and  nowhere  in 


lant  subject  on  which  it  treats  is  a  stronger  and* 
surer  one. —  The  London  Practitioner,  Jan.  1882. 


GROSS,  SA3ILEL  W.,  A.  3f.,  31.  !>., 

Professor  of  the  Principles  of  Surgery  and  of  Clinical  Sunjery  in  the  Jefferson  Medical  College. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  .Second  edition,  thoroughly  revised.  In  one  very  hand- 
some octavo  volume  of  168  pages,  with  16  illustrations.     Cloth,  $1.50.     Just  ready. 

The  author  of  this  monograph  is  a  man  of  posi-  ;  This  work  will  derive  value  from  the  high  stand- 
tive  convictions  and  vigorous  style.  This  is  jiisti-  ing  of  ils  author,  aside  from  the  fact  of  its  passing 
fied  by  his  exnericnce  and  by  hisstudy,  which  has  so  rapidly  into  its  sei-ond  edition.  This  is,  indeed, 
gone  hand  in  hand  with  his  e.xperience.  Inregaid  a  book  that  every  physician  will  be  glad  to  place 
to  the  various  organic  and  fiuictioniil  disorders  of  in  liis  library,  to  be  read  with  profit  to  himself, 
the  male  generative  apparatus,  he  has  had  ex-  and  with  incalculable  benefit  to  his  patient.  Be- 
ceptional  opportunities  for  observation,  and  his  sides  the  subjects  enibia'-ed  in  the  title,  whi(>h  are 
V)ook  shows  that  he  h;is  not  neglected  to  compare  treated  of  in  their  various  forms  and  degrees, 
his  own  views  with  those  of  other  authors.  The  i  spermatorrhoea  and  prostatorrhoea  are  also  fully 
result  is  a  work  which  can  be  safely  recommended  ;  considered.  The  work  is  thoroughly  practical  in 
to  both  physicians  and  surgeons  as  a  jiuide  in  the  ;  character,  and  will  be  especially  useful  to  tlie 
treatment  of  the  disturbances  it  refers  to.  It  is  general  practitioner. — Medical  Record,  Aug.  18, 
the  best  treatise  on  the  subject  with  which  we  are  ;  188:5. 
acquainted. —  The  Medical  JScus,  Sept.  I,  1883.  | 


CULLERIERf  A.,  &  BV3ISTEAJ),  F.  J.,  3I.JL>.,  LL.JD., 

Surijeon  to  the  Uopital  du  Midi.  Late  Professor  of  Venereal  Diseases  in  the  Colleije  of  Physicians 

and  Surijeons,  ^etv  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freeman  J.  Bctm- 
STEAD,  M.  D.  In  one  imperial  4to.  volimie  of  328  i>ages,  double-columns,  with  26  plates, 
containing  about  15U  hgures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.    A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts. 

HILL  ON  SYPHILIS  AND  LOCAL  CONTAtilOUS    FORMS    OF     LOCAL     DI.SEASE     AFFECTING 

DISUKDEU.S.  Inone8vovol.of470p.  CIoth,8:{.2.5.    PKINCIPALLY    THE    ORGANS    OF    GENER.V 

LEK'S   LECTURES  UN   SYPHILIS  AND  SOME  i  TION.     lu  one  8vo.  vol.  of  24ti  pages.    Cloth,  $2.25. 
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ifvnE,  J.  j>rEnNS,  a,  m..  3l  j>.. 

PniftMor  of  DermatoltMiii  and  Venereal  Diseases  in  Jiusli  ^^a^ical  Culleeie,  Chienfjo. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 
Practitioiiei-s.  In  one  handsome  octavo  vohinie  of  oTO  paces,  willi  tJG  bcuntifiil  ami  elab- 
orate illu.»trations.     Cloth,  $4.25  ;  leather,  $o.'J5.     Jiuit  rauly. 

Tlio  Hiithor  lm<  ^ivon  tlip  j'todent  and  prncti- 
llonor  n  work  i»<iniira>>I.v  n<lapto<l  to  tlio  wants  of 
enrh.  \Vp  can  lu'artily  coniiiiPiid  tlip  book  as  a 
\  i<l<lilioii  to  oar  litoniture  and  a  rcliaMo 

iidiMitsand  practitioners  in  their  studies 


ana  1  1,1'  lice. — .Irji.  Jnum.  af  Meil.  t>ei.,  July,  188;t. 

Kspcciallv  to  be  praised  are  the  practical  sug- 
c  -    what  may  l>o  called  the  common- 

,t  of  cczcnuu     It  is  <iaite  inipo.ssiblo 
'  the  judiciousness  witli  which  the 

f  :  .r  the  external  treatment  of  eczema  are 

s.  ,nd  what  is  of  equal  importance,  the  full 

«nd  clc:ir  instructions  for  their  use. — Lonilon  Medi- 
eal  Tinu-i  niul  G<i:tttr,  July  28,  18*5. 

The  work  of  Dr.  Hyde  will  be  awarded  a  higli 
po<iition       The  student  of  medicine  will  find   it 
'  lo  his  wants.     Notwithstaridin)i 
-  iliject  to  which  it  is  (levoted, 
vti  11  1-    u,i  i..  ;i  i-ingle  and  not  very  lars;e  vol- 
ume, with'iiit  omittiiit;  a  proper  discussion  >•{  the 
t..:  '.  -      The  conciseness  of  the  volume,  and  the 
;  tti  of  only  what  can  bo  iield  as  facts  will 
.■  it  acceptable  to  general  practitioners, 
WHO  ii;ivo  not  the  time  to  give  attention  to  discus- 
sions  or  ui  settled    points,  however    interesting 
cuch    di.scn»ions    might    be. — Cineinnati  Medical 
ynrs,  Feb.  lS8.t. 

The  aim  o(  the  author  has  been  to  present  to  his 
readers  a  work  not  only  expounding  tlie  most 
moilern  conceptions  of  liis  subject,  but  presenting 
what  isofsianilard  value.  He  has  more  especially 
devot^'d  its  jiages  to  the  treatment  of  disease,  anil 


by  liis  detailed  descriptions  of  therapeutic  meas- 
ures lias  adapted  them  to  the  needs  of  the  physi- 
cian in  active  prac-tice.  In  clealing  with  these 
questions  the  author  leaves  nothing  to  the  pre- 
sumed Ivuowledge  of  the  reader,  but  enters  thor- 
oughly into  the  most  minute  description,  ho  that 
one  is  not  only  told  what  should  be  done  under 
given  conditions  but  how  to  do  it  as  well.  His 
therefore  in  the  t)est  sense  "a  practical  treatise." 
That  it  is  comprehensive,  a  glance  at  the  index 
will  show. — Mari/land  Meiheal  journal,  July  7,  1883, 

Profes.sor  Hyde  has  long  been  known  as  one  of 
the  most  intclligeni  and  enthusiastic  representa- 
tives of  dermatology  in  the  west.  His  numerous 
contributions  to  the  literature  of  this  specialty 
have  gained  for  him  a  favorable  recognition  as  a 
careful,  conscientious  and  original  observer.  The 
remarkable  advances  made  in  our  knowledge  of 
diseases  of  the  skin,  especially  from  the  stand- 
point of  pathological  histology  and  improved 
methods  of  treatment,  necessitate  a  revision  of 
the  older  te.xt^books  at  short  intervals  in  order  to 
bring  them  up  to  the  stanclard  demanded  by  the 
march  of  science.  This  last  contribution  of  Dr. 
Hyde  is  an  effort  in  this  direction.  He  has  at- 
tempted, as  he  informs  u.s,  the  t.osk  of  presenting 
in  a  condensed  form  the  results  of  the  latest  ob- 
servation an(I  experience.  .A  careful  examination 
of  the  work  convinces  us  that  he  has  accomplished 
his  task  with  painstaking  fidelity  and  with  a  cred- 
itable result. — Journal  of  Cutaneous  and  Venereal 
Diseases,  June,  1883. 


FOX,  T.,  3I.I).,  F.B.aP.,andFOX,  T,C.,B.A.,  M,B,aS., 

Plipsirian  to  the  Department  for  Skin  Diseases,  Physician  for  Diseases  of  the  Skin  to  the 

I'liivcrsitii  Cullaje  Hospital,  London.  Westminster  Hospital,  London. 

An  Epitome  of  Skin  Diseases.  "With  Formulae.  For  Students  and  Prac- 
titioners. Third  edition,  revised  and  enlarged.  In  one  very  handsome  12mo.  volume 
of238pajies.     Cloth,  $l.'_'o.     Jmt  ready. 

The  favorable  reception  accorded  to  this  work  on  botli  sides  of  the  Atlantic  seems  to 
show  that  it  has  realized  the  olije^t  for  wliicli  it  was  prepared — to  afford  a.-vsistance  to  the 
student  in  his  early  study  of  dermatology,  and  to  serve  as  a  manual  for  ready  reference  by 
the  pnictitioner  in  his  daily  roimd  of  duty.  For  this  latter  purpose  it  has  been  especially 
adapted  by  references  in  tlie  sections  on  treatment  to  tlie  formuhr  at  the  end  of  the  volume. 
Tlie  present  edition  has  been  thoroughly  revised  and  partly  rewritten,  and,  to  increase  its 
adaptability  to  American  use,  the  Chussification  of  Dermal  Diseases,  adopted  by  the 
American  Dermat<ilogieal  Association,  has  been  introduced. 

MORRIS,  MALCOLM,  M,  D., 

Joint  Lecturer  on  Dermatoloijy  at  St.  Mary's  Hospital  Medical  School,  London. 
Skin  Diseases;  Including  their  Definitions,  Symptoms,  Diagnosis,  Prognosis,  Mor- 
bid Anatomy  and  Treatment.     A  Manual  for  Stutlents  antl  Practitioners.     In  one  12mo. 
volume  of  316  pages,  with  illustrations.     Cloth,  $1.7-5. 

for   clearness  of  expression  and  methodical  ar- 
rangement is  better  aiiapted  to  promote  a  rational 


To  physicians  who  would  like  to  know  something 
about  skin  diseases,  so  that  when  a  ))atient  pre- 
sents himself  for  relief  they  can  make  a  correct 
diagnosis  and  prescribe  a  rational  treatment,  we 
unhesitatingly  recommend  this  little  book  of  Dr. 
Morris.  The  affections  of  the  skin  are  described 
In  a  terse,  lucid  manner,  and  their  .several  charac- 
teristics so  plainly  set  forth  that  di.tgnosis  will  bo 
easy.  The  treatment  in  each  ca<e  is  such  as  the 
experience  of  the  mosteminent  dermatologists  ad- 
vises.— Cinrinnali  Mr/Heal  Sews,  April,  1880. 

This  is  emphatically  a  learner's  book;  for  we  I  men.'  There  is  c:ertainly  excellent  material  in  the 
can  safely  say,  that  in  the  whole  range  of  medical  I  book  which  will  well  repay  perusal. — liusUm  Med. 
literature  there  is  no  book  of  a  like  scope  which  |  and  Surg.  Journ.,  March,  1880. 


conception  of  dermatology — a  branch  confessedly 
difficult  and  perplexing  lo"the  beginner. — St.Louxt 
Courier  of  Mcilicine,  April,  1880. 

The  writer  has  certainly  given  in  a  small  compass 
a  large  amount  of  well-compiled  information,  and 
Ills  little  book  compares  favorably  with  any  other 
which  has  emanated  from  ICngland,  while  in  many 

{)oints  he  has  emancipated  himself  from  the  stub- 
jornly  adhered  to  errors  of  others  of  his  country' 


WILSON,  ERASMUS,  F.  R.  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin. 

In  one  handsome  small  octavo  volume  of  .").3")  pages.     Cloth,  $3.50. 

IflLLIFR,   THOMAS,  3l7n,, 

Physician  to  the  Skin  Department  of  University  College,  Lomlon. 

Handbook  of  Skin  Diseases;  for  Students  and  Practitioners.    Second  Ameri- 
ean  edition.     In  one  I2mo.  volume  of  li-'jS  pages,  with'plates.     Cloth,  $2.25. 
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AN  AMBRTCAN  SYSTEM  OF  GYNECOLOGY. 

A  System  of  Gynsecology ,  in  Treatises  by  Various  Authors.   1  u  two 
handsoine  octavo  volumes  ,  richly  illustrated.     f>i  active  preparation. 
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TH03£AS,  T.  GAILLARD,  3L  L>,, 

Professor  of  Di^tascn  of  Wontcn  m  the.  College  uf  Physicians  and  Surgeons,  N.  Y. 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266 
illustrations.     Cloth,  $5.00 ;  leather,  $6.00 ;  very  handsome  half  Russia,  raised  hands,  $6.50. 

The  words  which  follow  "fifth  edition"  are  iu  '  vious  one.  .As  a  book  of  reference  for  the  busy 
this  case  no  mere  formal  announcement.  The  practitioner  it  is  unequalled. — Boston  Medie.al  and 
alterations  and  additions  which  have  been  made  are    Surgical  Journal,  .\pril  7, 1880. 

both  numerous  and  important.  The  attraction]  It  ha?  been  enlarged  and  carefully  revised.  It  is 
and  the  permanent  character  of  this  book  lie  in  ,  a  condensed  eucyclopsedia  of  gynaecological  medi- 
the  clearness  and  truth  of  the  clinical  descriptions  cine.  The  style  of  arrangement,  the  masterly 
of  disea-ses;  the  fertility  of  the  author  iu  thera-  \  manner  in  which  each  subject  is  treated,  and  the 
peutic  resources  and  the  fulness  with  which  the  '<  honest  convictions  derived  from  probably  the 
details  of  treatment  are  described;  the  definite  |  largest  clinical  experience  in  that  specialty  of  any 
character  of  the  teaching;  and  last,  but  not  least,  iu  this  country,  all  serve  to  commend  it  iu  the 
the  evident  candor  which  pervades  it.  We  woula  highest  terms  to  tlic  practitioner. — Nashville  Jour. 
also  particularize  the  fulness  with  which  the  his-  :  of  Med.  and  Surg.,  Jan.  1881. 

tory  of  the  subject  is  gone  into,  which  makes  the  i  That  the  previous  editions  of  the  treati.se  of  Dr. 
book  additionally  interestmg  and  gives  it  value  as  ,  Thomas  were  thought  worthy  of  translation  into 
a  work  of  reference.— J^ondon  Medical  Times  and  German,  French,  Italian  and  Spanish,  is  enough 
Gazette,  July  30, 1881.  to  give  it  the  stamp  of  genuine  merit.    At  home  it 

The  determination  of  tiie  author  to  keep  his  has  made  its  way  into  the  library  of  every  obstet- 
book  foremost  in  the  rank  of  works  on  gynajcology  rician  and  gj'nsecologist  as  a  safe  guide  to  practice. 
is  most  gratifying.  Recognizing  the  fact  that  this  No  small  number  of  additions  have  been  made  to 
can  only  be  accomplished  by  frequent  and  thor-  the  present  edition  to  make  it  correspond  to  re- 
ougn  revision,  he  has  spared  no  pains  to  make  the  ,  cent  improvements  in  treatment. — Pacific  Medical 
present  edition  more  desirable  even  than  tlie  pre-  I  and  Surgical  Journal,  Jan.  1881. 

UniS,  ABTMUB  W.,  M,  D.,  Land.,  F.B,  C.P.,  31.  B.  C.S., 

Assist.  Obstetric  Physician  to  Middlesex  Hospital,  late  Physician  to  British  Lying-in  HospitcU. 
The  Diseases  of  Women.     Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.     A  Manual  lor  Students  and  Practitioners.     In  one  handsome 
octavo  volume  of  576  pages,  with  148  illustrations.     Cloth,  $3.00 ;  leather,  $4.00. 

It  is  a  pleasure  to  read   a  book  .so  thoroughly       The  greatest  pains  have  been  taken  with  the 


good  as  this  one.  The  special  qualities  which  are 
conspicuous  are  thoroughness  in  covering  the 
whole  ground,  clearness  of  description  and  con 


sections  relating  to  treatment.  A  liberal  selection 
of  remedies  is  given  for  each  morbid  condition, 
the  strength,  mode  of  application  and  other  details 


ciseness  of  statement.  Another  marked  feature  of  I  being  fully  explained.  The  descrii)tious  of  gynee- 
the  book  is  the  attention  paid  to  the  details  of  I  cological  manipulations  and  operations  are  full, 
many  minor  surgical  operations  and  procedures,  clear  and  practical.  Much  care  lias  al.so  been  be- 
as,  for  instance,  the  use  of  tents,  application  of  j  stowed  on  the  parts  of  the  book  wliich  deal  with 
hot  water  injections.    These    diagnosis — we  note  especially  the  pages  dealing 


leeches,  and  use  of 

are  among  the  more  common  methods  of  treats 
ment,  and  yet  very  little  is  said  about  them  in 
many  of  the  text-books.  The  book  is  one  to  be 
warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete resume  of  the  whole  subject.  Specialists,  too, 
will  find  many  useful  hints  in  its  pages. — Boston 
Med.  and  Surg.  Journ.,  March  2,  1882. 


with  the  ditierentiation,  one  from  another,  of  the 
different  kinds  of  abdominal  tumors.  The  prac- 
titioner will  therefore  find  in  this  book  the  kind 
of  knowledge  he  most  needs  in  his  daily  work,  and 
he  will  be  pleased  with  the  clearness  and  fulness 
of  the  information  there  given. — The  Practitioner, 
Feb.  1S82. 


BARNES,  BOBBBT,  31.  L>.,  F.  B.  C.  B., 

Obstetric  Physician  to  St.  Thomas'  Hospital,  London,  etc. 

A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women. 
In  one  handsome  octavo  volume,  with  numerous  illustrations.     New  edition.    Preparing. 

CHADJnCK,  JA3IESB^Ar3I.7M.^. 

A  Manual  of  the  Diseases  Peculiar  to  Women. 
12mo.  volume,  with  illustrations.     Prepariny. 

WEST,  CMABLES^lil.157^ 

Lectures  on  the  Diseases  of  Women.     Tiiird  American  from  the  third  Ix)n- 
don  edition.     In  one  octavo  volume  of  543  pages.     Cloth,  $3.75  ;  leather,  $4.75. 


In  one  handsome  royal 
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i:mmi:'i\  t  no  mas  add  is,  m.  />.,  /./..  n., 

Sunjfon  to  the  Wuman's  i/</.^/ll^l/,  .Yrio   Y^irk,  ttc. 

The  Principles  and  Practice  of  Gynaecology ;  For  tlu-  use  of  Students  and 
Pr.utitioniTs  (>)■  Miilii  iiu'.  Si-omil  i-ilition.  'I  linioiij^'hly  revised.  In  one  lurjie  and  very 
handsdiiu'  (Miavo  volume  ot  ST!)  pages,  witli  1":'.  illustrations.  Cloth,  $").0U;  leatlier,  $G.OU; 
very  handsome  half  I\us<ia,  $;().oO. 

No  Kynnwolonirnl  tn-ntise  ha."  nppf>arefi  wliicli  '  ocivcd   more    nttenfion    tlian   in   .Amori'nn.     It   in, 
,.'.......:.  .,„  p,|iij,|  niMoniit  of  <)rii;iiii\l  n^nl   useful     then,  with  n  feeling  of  ple:\siu-e  (hut  we  weleonie  a 

ir  |^>e^  llie  iiu'iliciil  .anil  surnieul  history     work   on   dlsenses  of  women  from  so  ominent   a 

;i  iin-hi'le  ft  iKxik  more  novi-l  und  useful.     )fynieeohii?ist  ns  I»r.  Kniniet.    'I'he  wotk;  is  esMen- 

i:t!>iil:\r  nn<l  sta(isli<'itl   infoiiniillon  whieh   it     tiiilly  eliiiii'al,  :iiii)  leitves  n  sti'on>;  impress  of  ihe 

(ins  IS  niiiivellous,  ImiMi  in  <|ii;inlUy.  nn.l  ivi-n-    nnlhor's  inilivhlimlity.     To  eiiticise,  with  Ihe  e:ire 

rm-v.  and  oniuiot  ho  otlierwise  than  invahiiihle  to     it  merits,  tlie  hook  thronnlionl,  woidd  denianii  fur 

fuii'iie  iiivesti>£!ilors.     It  is  a  wi>rk  which  ilemnnils     more  spiii-e  th.in  is  at  onr  eonimftiid.     In  purling. 

.ireh"»s  reodinn  hilt  profound  study.    Its  value     we   i-an   say   that   the   work    teems   with   oriKiiinl 

■  'onirihiuion     to    nyim-eoloiiy    is,     perhiius,     ideas,  fresh  ami  vahiahle  methods  of  practice,  and 

•  T  than  that  of  all  previiMis  literature  on  tlie     is  written   in  a  clear  and  elegant  style,  worthy  of 

ct  eoinhiued. — (.'litfnijo  Medical  Unzettc,  April     the  litciary  repmatii>n  of  the  country  of  Lonjjfellow 

;-vii.  '  and  Oliver  Wendell  Holmes. — Uriti.iliMai.  uuunitU, 

'  in  no  country  of  the  world  has  gyntecology  re-  ,  Feb.  •2\,  1880. 


DVXCAN,  J.  MATTHEWS,  31. D.,  LL.  7>.,  F.  R.  S.  E.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women;  Delivered  in  Saint  Bar- 
tholomew's Hospital.     In  one  hamlsome  octavo  volume  ot'  17o  i)ages.     Cloth,  $1..")0. 

They  are  in  every  way  worthy  of  their  author;  stamp  of  individuality  that,  if  widely  rend,  as  they 
in<Iced,  we  look  upon  them  as  among  the  most  certainly  deserve  to  be,  they  I'annot  fail  to  e.xert  a 
vahiahle  of  his  conirihiitions.  They  are  all  upon  wholesome  restraint  upon  the  undue  eagerne.ss 
mailers  of  great  iiuerest  to  the  general  prai:titioner.  with  which  many  young  physicians  seem  bent 
Some  of  them  deal  with  subjects  that  are  not,  jis  a  upon  following  the  wild  teachings  whieh  so  infest 
rule,  adeipi.'itely  handled  in  the  te.xt-books;  others  ^  the  gynaecology  of  tlie  present  day. — .Y.  }'.  Medical 
of  them,  while  hearing  upon  topics  that  are  usually  ;  Jmininl,  Marcli,  ls80. 
treated  of  at  length  in  such  works,  yet  bear  such  a  i 


GlSSEliOW,  A., 

}'ii,fcx.<i,r  ijf  Midinfcri/  and  the  Disra-ses  of  Cliilihin  nl  the  L'nirernili/  of  Berlin. 

A  Practical  Treatise  on  Uterine  Tumors.  Specially  revised  by  the  Author, 
and  translated  with  notes  and  additions  by  P^dmixd  C.  ^VENDT,  M.  D.,  Patludogist  to  tlie 
St.  I'rancis  Hospital,  N.  Y.,  etc.,  and  revised  l)y  N.VTii.vx  KozKM.VN,  M.  I).,  Surgeon  to  the 
WoiiKiii's  Hospital  of  the  Stateof  New  York.  In  one  hamlsome  octavo  voltinie,  with  about 
40  illustrations.     Preparing. 

G YXECOLOGICAL  TRAKSACTIOXS. 

Hi  inn  the  Tirtn.snctwns  of  the  American  Gi/nfcoloi/icdl  Sucicli/for  the  Year  ISS'J. 

^'()LUMIC  VII.  In  one  very  handsome  octavo  vohnne.  JtiM  ready.  Volumes  I., 
III.,  IV.,  V.  and  VI.  may  also  be  obtained.     Price,  each,  by  mail,  postpaid,  $o.OO. 

JIOUGE,  HUGHE,,  M.  !>., 

Eincritun  Professor  of  Obstetrics,  etc.,  in  the  Unirersity  of  Pennsylvania. 

On  Diseases  Peculiar  to  Women;  Including  Displacements  of  the  Uterus. 
Secon<l  edition,  revised  ami  enlarged.  In  one  beautirully  printed  octavo  volume  of  519 
pages,  with  original  illustrations.     Cloth,  $4.50. 

By  the  Same  Author. 
The  Principles  and  Practice  of  Obstetrics.    Illu.strated  with  large  litho- 

grapiiic  plates  containing  lOU  figures  from  (U'igiual  photograjjhs,  and  with  numerous  w<kx1- 
cuts.  In  one  large  ([uarto  volume  of  542  ilouble-coliuiuied  pages.  Strongly  bound  in 
cloth,  $14.00. 

*  *  *  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  tree  by 
mail,  on  receipt  of  six  cents  in  ptistage  stamps. 

IIAMSBOTHAM,  FRANCIS  H.,  M.  J). 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery: 
In  relerencc  to  the  Processor  Parturition.  A  new  and  enlarged  edition,  thoroughly  reviseu 
by  the  Author.  With  additions  iiy  W.  V.  KnATiNtJ,  M.  D.,  Professor  of  ()!)stetric-s,  etc., 
in  the  Jellerson  Medical  College  of  Philadelphia.  In  one  large  and  handsome  imperial 
(xtavo  volume  of  040  pages,  with  04  full-|)age  plates  and  415  woodcuts  in  the  text,  contain- 
ing in  all  nearly  200  beautihil  ligures.     Strongly  boimd  in  leather,  with  raised  bands,  $7. 


ASIIWRLIA?  PRACTICAL  TUEATI.SE  ON  THE  I  AND  OTHER  DISEASE.S  PECULIAR  TO  WO- 
iJl.SKASES  PECULIAR  TO  Wo.MIC.N.  Third  |  ME.\.  In  one8vo.  vol.  of -K^t  pages.  Cloih,  Sl'-.W. 
Ameii.an  from  the  third  and  revised  London  '  MEKiSONTHE  NATURE,  SICN.S  AND  TREAT- 
edition.     In  one  8VO.  vol.,  pp.  6m    Cloth.  Si.-'S".  MENT  OF  CHILDBED  FEVER.    In  one  8vo. 

CHURCHILL  ON    THE    PUERPERAL   FEVER  i      volume  of  .340  pages.    Cloth,  $2.00. 
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JPLAYFAIB,  W.  S.,  M.  J>.,  I\  IL  C.  P., 

Professor  of  Obstetric  Medicine  in  Kimfs  CoUer/e,  London,  etc. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  Third  American 
edition,  revised  by  tlio  Author.  Editeil,  with  additions,  hy  lloiiKur  P.  IIarhi.-;,  M.  D. 
In  one  handsome  octavo  vohime  of  659  pages,  with  IS.'J  iihistrations.  Cloth,  ^-1 ;  leather, 
.$5 ;  hall'  Russia,  $.J.oO. 

Tlie  medi<'al  profession  has  now  the  opportunity  I  clioose  Playfair's.  It  is  of  convenient  si?;e,  Vitrt 
^ofaJilin^  to  their  stoel<  of  stamlar;!  medical  worlcs  '  what  is  of  chief  importance,  its  ticatrnent  of  tlie 
one  of  the  t>ost  vohirnes  on  niiilwifery  ever  piih-  various  subjects  is  concise  and  plain.  While  tlie 
•lislied.  The  sutiject  is  taUen  np  with  a  master  discussions  and  descriptions  are  siitheiently  elaho- 
hand.  The  part  devoteil  to  lahoi'  in  all  its  various  rate  to  rentier  a  very  inteJIif^ihU^  idea  of  them,  yet 
presentations,  the  manaireinent  and  lesults,  is  ad-  all  details  not  necessary  for  a  lull  understandhig 
mirahly  arranged,  and  the  views  entertained  will  of  the  subject  are  omitted. — Cincinnati  Medical 
be  found  essentially  modern,  and  the  opinions  ex-  j  News,  .Ian.  18S(i. 

pressed  trustworthy.  The  work  aboun<ls  with  j  it  certainly  is  an  admirable  exposition  of  the 
plates,  illnstratinK  various  obstetrical  positions;  soience  and  practice  of  midwifery.  Of  eour.se  the 
they  are  a<lmirably  wrought,  and  afford  great  additions  ma<le  bv  the  .Aineri<-an  editor,  I>r  K  P. 
.assistance  to  the  student.— .N.  0.  Maiical  and  Sur-  \  Harris,  who  never  utters  an  idle  word,  and  whose 
gica!  Joiniiaf,  JIarcli,  l8Si).  stuiiioiis  researches  in  some  special  departments 

If  inquired  of  by  a  medical  student  what  work  j  of  obstetrics  are  so  well  known  to  the  inofession, 
on  olistetrics  we  shouhl  recommend  for  liim,  par  are  of  great  value. —  The  American  J'rnctitioner, 
excellence,  we  would  undoubtedly  advise  him  to  I  April,  1880. 


KING,  A.  F.  A.,  M.  !>., 

Professor  of  Obstetrics  and  Diseases  of  M'omen  in  the  Medical  Department  of  the  Columbian  Univer- 
sity, Washinc/ton,  D.  C,  and  in  the  Universiti/  of  Vermont,  etc. 

A  Manual  of  Obstetrics.     In  one  very  handsome  12rao.  volume  of  321  pages, 
with  -58  illustrations.     Cloth,  §2. 

Though  the  book  appear.s  small  externally,  it  i  lent  obstetric  dictionary,  and  well  suited  to  tlie  .stu- 

contains  as  complete  a  consideration  of  oVjstetric  dent,  it  is  also  of  value  to  the  general  practitioner, 

sutijects    as    many   larger    volumes,    and    this   is  who  often  desires  to  find  a  rf'sinnf-  of  Inlorinaiion 

chiefly  owine  to  a  directness  of  expression,  and  an  '  upon  a  given  subject.     It  will  be  of  furtiier  value 

avoidance   of    repetition  and   of   waste   of  words,  to  the  latter,  as,  in  our  opinion,  the  aiuhor  holds 

The  author  endeavors  to  place  theories,  causes  of  1  most  sensible    views  on  pr.actical    matters.      The 

disease  and  methods  of   treatment   in  that  order  '  book   is  admirably  arranged  for  reference,  being 

which,  by   weight  of  authority,  they  merit.     His  well  paragraphed,  with  suitable  sub-divisions,  and 

e.xcellent  judgment  has  availeil  him  well   in   this  1  well  indexed. — A meriran  Journal  of  Ohsletrirs,  Ang. 

effort.     While,  in  one  sense,  the  book  is  an  excel-  |  1882. 


PAMl^JV,  TMFOJPHILUS,  M,  2>.,  LL.  J>., 

Professor  of  Obstetrics  and  the  Diseases  of  Women  and  Children  in  the  Jefferson  Medical  College. 
A  Treatise  on  Midwifery.     In  one  very  handsome  octavo  volume  of  about  550 
pages,  with  numerous  illustrations.     Li  press. 

BARNJES,  ROBERT,  31.  J),,   and   FANCOVRT,   31.  I)., 

Pli/is.  to  the  General  Lyinrj-in  IIosp.,  LonJ.  Obstetric  Pliys.  tu  St.  Thomas'  Hosp.,  ],ond. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  tlie  Student  and  the  Practitioner.  The  Section  on  Embryology  contributed  by 
Prof.  Millies  Marsliall.      In  two  handsome  octavo  volumes,  profusely  illustrated.    In  press. 

TARJVIBR,    S.,    and    CHAJSTRBUIL,    G. 

A  Treatise  on  the  Art  of  Obstetrics.  Translated  from  the  French.  In 
two  large  octavo  volumes,  richly  illustrated. 


BARJSES,  FANCOVRT,  31.  2>., 

Obstetric  Physician  to  St.  Thomas'  Hospital,  Lontlon. 

A  Manual  of  Midwifery  for  Midwives  and  Medical  Students.    In  one 
royal  12mo.  volume  of  11)7  pages,  with  oi)  illustrations.     Cloth,  $1.2o. 


JPARRY,  JOHN  S.,  31.  2>., 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstet.  Society  of  Philadelphia. 

Extra  -  Utei'ine  Pregnancy:  Its  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.     In  one  handsome  octavo  volume  of  272  pages.     Cloth,  |2.50. 

TAl^JSFR,  TH03IAS  HAWKES,  31.  D. 

On  the  Signs  and  Diseases  of  Pregnancy.  First  American  from  the  second 
English  edition.  In  one  handsome  octavo  volume  of  490  pages,  with  4  colored  plates  and 
16  woodcuts.     Cloth,  $4.25. 


WINCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed. 

For  Students  and  Practitioners.  Translated,  witii  the  consent  of  the  Author,  from  the 
second  German  edition,  bv  James  Read  Chadwick,  M.  D.  In  one  octavo  volume  of  484 
pages.     Cloth,  $4.00. 
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LEISIIMAy,  WILLIAM,  M.  1)., 

Retfiiu  PruffSior  of  Midwiffru  in  the  Cnivrrsit;!  of  Oltu^aow,  etc. 

A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 

Puerperal  State.      1  liinl  Aiiuri«an  edititm,  ivvistnl   liy  tlio  Autlior,  witli  aililitioiis  by 
John  S.  1'akhy,  M.  D.,  ()l>strtriiiaii  to  llie  IMiiladelpliia  Hospital,  etc.     In  one  large  anil 
Terv  luiiMl.-ome  octavo  volimie  of  740  pajres,  witli  "JU-'i  illiistratioiLs.     (loth,  J>4..')();   leather, 
$5.50;  very  haiuls<nne  iialf  Russia,  raised  hands,  $O.UU. 
The  author  is  broad  in  his  tJ'aching.",  ami  dis-     proparatiou  of  the  present  edition  tlie  uiithur  has 

niacic  such  alteration!)  as  tlie  progreHS  of  obstetri- 
cal scieneo  seems  to  rei|uire  and  we  eannot  but 
admire  the  ability  with  whieti  tlie  uisU  has  been 

Eerformed.  Wo  consider  it  an  admirable  te.\t- 
ook.  for  students  duri|i){  their,  a^t^udanuji  upon 
lectures,  and  have  great  pleasure  in  re<'ommend- 
inn  it.  As  an  exponent  of  the  midwifery  of  the 
present  day  it  h;is  no  superior  in  the  En)(hsh  lan- 
guage.—  Canada  Lancet,  Jan.  18S0. 

To  the  .\meriean  student  the  work  defore  un 
must  prove  admirably  adapted.  Complete  in  all  its 
part.s,  es.sentially  modern  ni  its  teachinifs,  and  with 
demonstrations  noted  for  clearness  anil  precision, 
it  will  gain  in  favoi  and  be  recognized  as  a  work 
of  standard   merit.     The   work   cannot  fail   to  bo 


•UHs«'M  brietlv  the  comparative  anatomy  of  the  pel- 
tI«  and  the'  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
Uie  study  of  the  pelvis,  while  in  the  tliird  the 
female  "organs  of  generation  are  introduced. 
The  strui'ture  ami  development  of  the  ovum  are 
admiralily  described.  Then  follow  chapters  upon 
the  varioiis  subjects  embraced  in  the  study  of  liiid- 
wifery.  The  descriptions  throughout  the  work  are 
plain  and  pletu'<ing  It  is  sufficient  to  state  that  in 
tliis,  the  last  edition  of  this  well-known  work, every 
recent  advancement  in  this  tield  has  been  brought 
forwanl.— /Vii/sifiati  and  Stirgcun,  .lati.  1S80. 

We  gladly  welcome  the  new  edition  of  this  ex- 
oelleiit  text-book  of  midwifery.  The  former  edi- 
tions have  been  moSt  favorably^  received  by  the 
pn>fession  on  both  sides  of  the'.\tlantic.    In  the 


popular  and    is   cordially  recommended. — iV.    0. 
Med.  aiul  Surij.  Joiini.,  March,  18«0. 


SMITH,  J.  LEWIS,  31.  !>., 

Clinical  Profcisoi-  of  Diseases  of  C/iiUlren  in  the  Bclkrite  J/ospital  Medical  College,  If.  Y. 

A  Complete  Practical  Treatise  on  the  Diseases  of  Children.  Fifth 
•ililion,  thorouiriily  revised  and  rewritten.  In  one  iiandsonie  oetavo  volume  ot"f<o()  pages, 
with  illustration!?.  Cloth, ?4.5U ;  leather, §5.o0 ;  very  liandsoine  halfllussia, raised  hands,  $6. 
This  is  one  of  the  ijest  books  on  the  subject  with  i  tioners  on  such  questions  as  etiology,  pathology, 


which  we  have  inet  and  one  that  has  given  us 
•atisfactiiin  on  every  occasion  on  wliieh  we  have 
consulted  it,  either  as  to  diagnosis  or  treatment. 
It  is  now  in  its  fifth  edition  and  in  its  present  form 
ia  a  very  adequate  representation  of  the  subject  it 
treats  of  as  at  present  understood.  The  important 
■ubieef  i>f  in  Cant  hygiene  is  fully  dealt  with  in  the 
early  pijrtion  of  the  book.  The  great  bulk  of  the 
work  is  appropriately  devoteii  to  the  diseases  of 
Infancy  and  cliildhood.  We  would  recommend 
any  orie  in  need  of  information  on  the  subject  to 
procure  tlie  work  and  form  his  own  opinion  on  it, 
which  we  venture  to  say  will  be  a  favoratile  one. — 
Dublin  Journal  of  Medical  Science,  ."March,  1883. 


prognosis,  etc.,  he  ii.as  devoted  more  attention  to 
the  diagnosis  and  treatment  of  the  ailments  which 
he  so  accurately  describes  ;  and  such  information 
is  exactly  what  is  wanted  by  the  vast  majority  of 
'•family  physicians." — Va.  Med.  MonthI;/,  Feb.  1882. 
It  is  a  ple!u«ure  to  peruse  sucli  a  work  ;us  the  one 
before  us,  and  as  reviewers  we  have  but  one  diffi- 
culty— there  is  but  little  to  find  fault  with.  The 
author  luiderstands  what  he  writes  about  from  a 
practical  acquaintance  with  the  diseases  incident 
to  infancy  and  childhood,  and  also  thoroughly 
compreliends  tlieir  pathology  and  therapeutics. 
The  work  is  full  of  original  and  practical  remarks 
which  will  be  particularlyaeceptable  to  the  student 


There  is  no  book  published  on  the  subjects  of^  and  young  physician;  but  at  the  same  time  we  can 
which  this  one  treats  that  is  its  equal  in  value  to'  with"  great  sincerity  commend  it  to  the  notice  of 
the  physician.  While  he  has  sai<l  just  enough  to  the  profession  in  general. — Edinb.Mcd.JI..  .May, '82. 
impart"  the  information  desired  by  general  practi-  -. 


KEATING,  JOMNM.,  M,  I),, 

Lecturer  on  the  Diseases  of  Children  at  the  I'niversHi/  of  Pennstylvania,  etc. 

The  Mother's  Guide  in  the  Management  and  Feeding  of  Infants, 
one  handsome  I'Jmo.  vohmie  of  IIS  page.s.     L'loth,  $1.00. 


h 


the  employment  of  a  wet-nurse.'about  the  proper 
food  for  a  nursing  mother,  about  the  tonic  efTecta 
of  ft  bath,  about  the  perambulator  versus  the  nurses' 
aritis,  and  on  inauy  other  subjects  concerning 
vvhii'fi  the  critic  tiiight  say,  "siu'ely  this  is  obvi- 
ous," but  wliicl)  experience  teaches  us  are  exactly 
the  things  needed  tol)c  insisted  upon,  with  the  rich 
as  well  as  the  poor. — iom/onZ,rtiict7,.lanuaiy, '..'81882. 
A  book  small  in  size,  written  in  pleasant  style,  in 
language  which  can  bo  readily  understood  by  any 
i  mother,  ami  eminently  practical  and  safe;  in  fact 
'  a  book  for  which  we  have  been  waiting  a  long 
time,  ;ind  which  we  can  most  heartily  recommend 
of  works  of  tfiis  sort,  viz.,  mixing  the  duties  of  j  to  mothers  as  the  book  on  this  subject. —  Sew  York 
the  mother  with  those  proper  to  the  doctor.  'J'here  i  Medical  Journal  and  Obstetrical  liei  icir,  Feb.  1882. 
ia  the  ring  of  common  sense  in  the  remarks  about  I 

WIJST,  CIIARLBS,  31.  D., 

JVii/.-'cian  to  the  J/o,iiiilal  for  Sick  Children,  London,  etc. 

Lectures  on  the  Diseases  of  Infancy  and  Childhood.  Filth  American 
from  the  si.xth  revised  and  enlarj^ed  English  edition.  In  one  large  and  handsome  octavo 
volume  of  080  pages.     Cloth,  $4.50 ;  leather,  $5.50. 


Works  like  this  one  will  aid  tlie  physician  im- 
Hiensely,  for  it  saves  the  time  lie  is  constantly  giv- 
ing his  patients  in  instructing  them  on  the  sub- 
jects here  dwelt  upon  so  thoroughly  and  pr.ac- 
ticully.  Dr.  Keating  has  written  a  practical  book. 
has  carefully  avoided  unnecessary  repetition,  ami 
successfully  instructed  the  mother  in  sucli  details 
of  the  treatment  of  her  cliild  as  devolve  upon  her. 
He  has  studiously  omitted  giving  prescriptions, 
■nd  instructs  the  mother  when  to  call  upon  the 
doctor,  as  his  duties  lu-e  totally  distinct  from  hers. 
— American  Journal  of  Obstetrics,  October,  1881. 

l>r.  Keating  h.os  kept  clear  of  the  common  fault 


By  the  Same  Author. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood. 
12mo.  volume  of  127  pages.     Cloth,  $1.00. 


In  one  ttmall 


CO.NDIE'8    PRArTICAL    TREATISE    ON    THE 
DISEASES  OF  CHILURE.N.    Sixth  edition,  re- 


vised and  augmented.     In  one  octavo  volume  of 
77»  pages.     Cloth,  $5.25 ;  leather,  $U.26. 
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Tinr,  CHABLES  3IEY3IOTT,  M.  B.,  F.  C.  S., 

Professor  of  Chemistry  and  oj  Forensic  Medicine  and  Public  Health  at  the  London  Hospital,  etc. 

Legal  Medicine.  Volume  II.  Legitimacy  and  Paternity,  Profinancy,  -Abor- 
tion, Kape,  Indecent  Exposure,  Sodomy,  Bestiality,  Live  Birth,  Infanticide,  Asjjliyxia, 
Drowning,  Ilangintj,  Strangulation,  Siiffbcation.  Making  a  very  handsome  imperial  oc- 
tavo volume  of  "i29  pages.     Cloth,  $(5.00 ;  leather,  $7.00.     Just  ready. 

VOLUME  I.  Containing  6t>4  imperial  octavo  pages,  with  two  beautiful,  colored 
plates.     Cliith,  $(].00;  leather,  $7.00.     Recently  issued. 


He  whose  inclinations  or  necessities  lead  liim  to 
assume  tlie  functions  of  a  medical  jurist  wants  a 
book  encyclopiedic  in  character,  in  wliicli  he  may 
be  reasonably  sure  of  finding  medico-legal  topics 
discussed  w'ih  judicial  fairness,  with  sufficient 
completeness,  and  with  due  attention  to  the  most 
recent  advances  in  medical  science.  Mr.  Tidy's 
work  bids  fair  to  meet  this  need  satisfactorily. 


The  f;*ctthat  the  very  numerous  illustrative  ea.ses 
arc  drawn  from  many  sources,  and  are  not  limited, 
as  in  Casper's  Handbook,  to  the  author's  own  ex- 
perience, and  the  additional  fact  that  they  are 
brought  d)wn  to  a  very  recent  date,  give  them, 
for  purposes  of  reference,  a  very  obvious  value. — 
Boston  Medical  and  StirgirM  Journal,  Feb.  8,  1883. 


TAYLOB,  ALFBED  S.,  31.  D., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital,  London. 

A  Manual  of  Medical  Jurisprudence.  Eighth  American  from  the  tenth  Lon- 
don edition,  thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.  D.,  Professor 
of  Medical  Jurisiirudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00 ;  half 
Russia,  raised  bands,  $6.50. 

only  have  to  seek  for  laudatory  terms. — American 
Journal  of  the  M&iical  .Sciences,  Jan.  1881. 

This  celebrated  work  has  been  the  .standard  au- 
thority in  its  department  for  thirty-seven  years, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  is 
simply  indispensable  to  every  physician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  we 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26,  1881. 


The  American  editions  of  this  standard  manual 
have  for  a  long  time  laid  claim  to  the  attention  of 
the  profession  in  this  country;  ami  the  eighth 
comes  before  us  as  embodying  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 
success  which  made  him  facile  princeps  among 
English  writers  on  medical  jurisprudence.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  atfected  by  criticism,  whether  it  be 
censure  or  praise.  In  this  case,  however,  we  should 


By  the  Same  Author. 
The  Principles  and  Practice  of  Medical  Jurisprudence.    Third  edition. 
In  two  handsome  octavo  volumes,  containing  1416  pages,  with  188  illustrations.     Cloth,  $10 ; 
leather,  $12.     Just  ready. 

The  revision  of  the  third  edition  of  this  standard  work  has  been  most  happily  con- 
fided to  a  gentleman  who  was  during  fourteen  years  the  colleague  of  the  author,  and  who 
therefore  is  thoroughly  conversant  with  the  methods  of  thought  which  have  everywhere 
gained  for  the  book  an  exalted  position  as  a  work  of  reference.  In  its  present  form  the 
work  is  the  most  complete  exposition  of  Forensic  Medicine  in  the  English  language. 

Taylor's  Treatise  at  the  hands  of  Dr.  Stevenson 
has  undergone  a  diminution  of  bulk  with  an  in- 
crease of  mass.    This  edition  only  asserts  with 


stronger  reason  the  allowed  claims  of  tiie  late  Dr. 
Taylor's  work  to  the  first  position  among  English 


books  of  its  class.  Including  within  its  purview, 
as  the  subject  does,  something  from  every  divi- 
sion of  medical  science,  this  exhaustive  treatise 
will  ever  remain  an  invaluable  collection  of  data. 
— New  York  Medical  Journal,  Dec.  1,  1883. 


By  the  Same  Author. 
Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.    Third 
American,  from  the  third  and  revised  English  edition.     In  one  large  octavo  volume  of  788 
pages.     Cloth,  $5.50 ;  leather,  $6.50. 


LEA,  HENBY  C. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,  The  Ordeal  and  Torture.  Third  revised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  volume  of  552  pages.     Cloth,  $2.50. 


This  valuable  work  is  in  reality  a  history  of  civ- 
ilization as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  In  "Superstition  and  Force"  we  have  a 
philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight- 
•enment.    There  is  not  a  cliapter  in  the  work  that 


should  not  be  most  carefully  studied ;  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science. —  Westminster  Review,  Jan.  1880. 


By  the  Same  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power— Ben- 


efit of  Clergy— Excommunication, 
octavo  volume  of  605  pages.     Cloth,  $2.50. 

Theauthor  ispre-eminently  ascholar.  He  takes 
up  every  topic  allied  with  the  leading  theme,  and 
traces  it  out  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  impartiality  of  treatment  that 
compel  admiration.  The  amount  of  information 
compressed  into  thebooli  is  extraordinary.  In  no 
other  single  volume  is  the  development  of  the 


New  edition.  In  one  very  handsome  royal 
Just  ready. 
primitive  church  traced  with  so  much  clearness, 
and  with  so  definite  a  perception  of  complex  or 
conflicting  sources.  The  fifty  pages  on  the  growth 
of  the  papacy,  for  instance,  are  admirable  for  con- 
ciseness and  freedom  from  prejudice. — Boston 
Traveller,  May  3,  1883. 
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Uruiiuin'.'  .MaUTUi  .Me.lica  and  Tiieraiieutics 

•UrViiiii's  I'lacliccol  Siii«ery 

•HaiiiAtead  on  Venereal  Diseases     . 

•Biirnell  on  llie  Ijir       .  .  .•     ,       ■    , 

Cairjienter  on  I  he  L'^e  and  .\buse  ot  Alcoliol 

•CUirpenter's  Human  I'iiysiology     . 

Carter  on  Die  K.ve  .... 

Cennirv  ol'.Vmericnn  Me<licuie 

Cliad  wick  on  Diseases  of  Women     . 

ClmiiiliiTxiii  Did  and  ltei;iiueii 

CnnrcUilloii  I'lierperal  l-'ever 

Clarke  and  Loekwoods  Dissi-otors"  Manual 

Classi-n's  liuanlitalive  Analysis 

Cleland's  Dissector         .... 

Clouston  on  Insaiiit.v     .... 

Clowes' PiacticulClicmistry 

Cuuls'  I'.iHioloic.v  .... 

Coleiiuiii"s  Dental  Surgery      . 

Condie  on  Diseasi-s  of  Children 

Coopers  Decuires  on  Surgery 

*Coniil  and  lUnviers  I'alliologicjvl  Histology 

Cornil  on  Svpiiilis  .... 

Cullerier's  .Vilas  of  Venereal  Diseases 

•Dallon's  llunian  Fiiysiology 

Dalton's  Topo'^'rapliical  Anatomy  of  the  Brain 

Davis'  Clinical  I^ectures 

DruiU's  Modern  Surger.v 

Dujardih-15eauiiiel/.s  Tlierapeutics 

DuiKuin  on  Diseases  of  Women 

♦Dunglison's  Medical  Dictionary    . 

EdLs  on  Diseases  of  Women    . 

Kills'  Demonslratiohs  of  Anatomy 

•Knimel's  t  iy iiwcologv 

*Kriclisen's  Svstein  ol  Surger.v 

Ksmarch's  Kiirlv  -Vid  in  Dijuriesand  Accid'ts 

Karquliarsons  'I'lierapeiuics  and  Mat.  Med. 

Fenwick's  Medical  Diagnosis 

Kinlavson's  Clinical  JJiagnosis 

Flint  on  AiLscultaiion  and  Percussion 

Flint  on  Plilliisis  .... 

Flint  on  l»<iysical  Exploration  of  the  Lungs 

Flint  on  Ue.siiiratoiy  (Jrgans 

Flint  on  the  Heart         .... 

•Flint's  Clinical  Medicine 

Flint's  ICssays       ....  * 

•Flint's  Practice  of  Medicine 

Foster's  I'hvsiologv       .... 

•Fotliergill's  Handbook  of  Treatment     . 

Fownes'  Klementary  Chemistry 

Fox  on  Diseases  of  the  Skin  . 

Fuller  on  the  Lungs  and  Air  Passages     . 

tlallowav's  Analvsis      .... 
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Olbson's  Surgery  .... 
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Green's  Patliology  and  .Morbid  Anatomy 
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(Jrosson  Foreign  Bodies  141  Aii-Pii.s.sage3 
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Oro».s  on  Urinary  Organs 

•(•ross'  Sysieiii  of  Surger.v 
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•Humlllonon  Fractures  and  DIsIocationa 

]{amllton  on  Nervous  Diseases 
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Hartsliorne's  ( 'oiispecius  of  the  Med.  Sciences 
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Hllller'H  Handbook  of  Skin  Diseases 
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Hoblyn's  Medical  Dictionary 

Hodge  on  Women  .... 
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lloli'mann  and  Power's  Chemical  Analysis 
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Holland's  Medical  Notes  and  Heflectlons 

♦Holmes' Surgery  .... 

'*Holmes' Syslem  of  Surger.v 
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Hudson  on  Fever"  .... 

H.vde  on  the  Diseases  of  the  Skin    . 

.tones  (C.  Handlieldi  on  Nervous  Disorders 
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Dvons  on  Fever   ..... 
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Morris  on  Skin  Diseases 

Neill  and  Smith's  Compendium  of  Med.  Scl. 

Nettlesliii)  on  Diseases  of  the  Eye  . 
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Parry  on  Extra-Uterine  Pregnancy 

Parvin's  Midwifer.v        .... 
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Pirrie's  System  of  Surger.v 
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PolitV.er  on  the  Ear  and  its  Diseases 

Power's  Human  Physiology  . 

Kiilfe's  Clinical  Clieinistr.v 

llainsbotliam  on  Parturition 

Ueiiisen's  Theoretical  Clieniistry    . 

*lte.vnol(ls' S.vsteni  of  .Medicine 

Riciiardsiui's" Preventive  Medicine 

Koberts  on  Urinar.v  Diseases 

Boberls'  Principles  and  Practice  of  Surgery 

Rodwell's  Dictionar.v  of  Science 

Sargent's  Minor  and  Military  Surgery 

.Scliafer's  Histology        .... 

Seller  on  the  Tliroiit,  Nose  and  Naso-Pliaryn.\ 

Skev's  ( iperative  Surgery 

Slade  on  Diphtheria       .... 
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